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Alabama— 

College Station: Auhum: J. F. Duggar.a 
Canebrake Station: UniotUoton: J. M. Riche- 
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Tuskegee Station: Tuskegee: O. AV. Carver.* 

Alaska—N ilita; C. C. Qeorgeson.e 
Arizona— Tucson: R. H. Foils'.* 
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State Station: New Haven; £. H. Jenkins.* 
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Hawaii— 
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IIaeyland —Parkt H J. Patterson.* 
MiMSACRUSbtts—A mAersL* Wm. P. Brooks.* 
lCldfiaAN~*A9HctthttraI College: C. D. Smith.* 


Minnesota—NL Anthony Park, St. Paul: W. K. 
Liggett.* 

Mississippi—A prictthurol College: W. L. Hutch¬ 
inson.* 

Missouri— * * 

College Station: Columbia; H. J. Waters.* 
Fruit Station: Mountain Grove; Paul Evans.* 
Montana— Rozemon; F. B. Linfleld * 

Nebraska— Rmrolfi; E. A. Burnett.* 

Nevada— Reno. J. £. Stubbs.* 
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North Carolina—N a/eipA; B. W. Kilgore.* 
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Utah—L ogan; P. A. Yoder.* 

Vermont—B itrlfnptaE.' J L. Hilton ^ 

VisoiNU—Btadtsburp. A. M. Soule.* 
Wasbinoton—PN/ fmaii; E, A» BrysnA 
West VihoiNU— Morgantown: J, H. StewartA 
Wisconsin— Madison: W. A* Henry.* 
Wyoming—X arsmis.* B. C. Buftom.* 
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spp:(taj/artktles. 
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lions. 321 
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Alabama CANEBiiAKK Station: 

Bulletin 23, January, 1906. 

Alabama (’olleoe Station: 

Bulletin 131, P'ebriiary, lOO.')__ 

1.32, April, 11K).5. 

1.33, December, 190.5... 
134, December, 1{X)5. . . 

JOighteentb Annual Keport, HK).5. 

Alabama TusKEiiEE Station: 

Bulletin 6, April, 1905.. 

7, ScptemlM'r, 1905. 

<S, January, 1906. 

Alaska Stations: 

Bulletin 2, November 15, 1905... 

Auizona Station: 

Bulletin 50, May .‘10, 1905.. 

.51, June .‘30, 1905. 

Sixteenth Annual Report, 1905.. 

Arkansas Station: 

Bulletin S5, 1901. 

50.1905 . 

S7, 190.5. 

SS,1905.. 

89.1906 . 

90.1906 . 

91, 1906. 

Eighteenth Annual Report, 11K15 

Cai.ifornia Station: 

Bulletin 165, January, 1905.. . . 

166, April, i905...’.... 

167, April, 1905. 

168, May, 1905. 

169, May, 1905. 

170, June, 1905__ 

171, June .30, HK)5._ 

172, January, 1906.... 

173, DecemlHU'31,1905 

174, January 4, 1906... 

175, January,1906_ 

176, January .30, 19(K>. 
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14, Marcli, 1905. 
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California Station —Continued. Page. 

Circular 15, August, 1905. 1022 

16, November, 1905 . 909 

17, January, 1906. 1022 

18, Febniary, 1906. 944 

Colorado Station: 

Bulletin 96, Febniary, 1905..•. 44 

97, February, 1905. . 66 

98, March, i905 . 52 

99, March, 1905 . 229 

101, April, 1905. 477 

102, August, 1905. 491 

103, October, 1905. 752 

104, November, 1905. 765 

105, November, 1905. 780 

106, December, 1905 . 864 

Fourteenth Annual Report, 1901. 1147,1169,1201 


Connecticut State Station: 

Bulletin 149, June, 1905. 

150, June, 1905. 

151, June, 1905. 

152, January, 1906. 

1,53, March, 1906. 

Twenty-iMghtli Annual Reixirt, 1904, ])t. 4 

5 

Twenty-ninth Annual Report, 11X)5, pt. 1. 

2 . 

3. 


. 138 

. 136 

. 163 

. 857 

.*.. 992 

. 1.5:^, 156 

114, J3S, 1 II, 145,169, 179, ISl, 190, 198 

. 846,923 

. 1(K)7 

. 1100 


Connecticut Storks Station: 

Bulletin 35, April, 1905. 79 

36, June, 1905. 388 

.37, June, 1905 . 398 

38, January, 1906. 899 

39, January, 1906 . 896 

40, April, 1906. 1185 

Delaware Station: 

Bulletin 70, March 30, 1905. 47 

71, August, 1905. 588 

72, January 20, 1906. 994 

73, February 1, 1906 . 995 

74, March 1, 1906 . 992 

Florida Station: 

Bulletin 78, March, 1905. 132 

79, April, 1905. 479 

80, April, 1905 . 489 

81, August, 1905. ■ 539 

82, December, 1905. 1151 

83, February, 1906. 1154 

84, March, 1906. 1155 

85, March, 1906. 1158 

Annual Report, 1903. 1201 

1904. 1 ^ 
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Georgia Station: Page. 

Bulletin 68, August, 1905. 466 

69, November, 1905. 1060 

70, Deceml)er, 1905. 1061 

71, December, 1905. 1049 

Eighteenth Annual Report, 1905 . 819 

Hawaii Station: 

Bulletin 9, 1905 . 767 

10, 1905 . 785 

11.1906 . 1160 

12.1906 . 1155 

13.1906 . 1177 


Hawaiian Sugar Planters’ Station: 

Division of Agriculture and Chemistry— 

Bulletin 12, March 6, 1905 . 761 

13, May 4, 1905. 135 

14, May 26, 1905 . 359 

15, August 2, 1905 . 360 

' Division of Entomology - 

Bulletin 1, pts. 1-4, May-September, 1905 . 477 

5-8, November, 19()5-Januarv, 1906 . 783 

9, 10, introduction, February-May, 1906. 1092 

Division of Pathology and Physiology— 

Bulletin 1, March 23, 1905. 778 

2, October 12, 1905. 778 

3, October 20, 1905 . 778 

Annual Report, 1905 . 763,819 

Idaho Station: 

Bulletin 48, May, 1905 . 387 

49, May, 1905 . 337,342 

50, September, 1905 . 709 

51, September, 1905 . 643 

52, January, 1906 . 982 

53, January, 1906 . 982 

Circular 1, 1905 . 337 

Annual Report, 1905. 1042,1060,1069,1076,1121 


Illinois Station: 

Bulletin 100, March, 1905... 

101, April, 1905.... 

102, June, 1905.... 

103, August, 1905.. 

104, October, 1905. 

105, February, 1906 

106, Febniary, 1906 
Circular 90, April, 1905.... 

91, April, 1905.... 

92, May, 1905.... 

93, July, 1905_ 

94, July, 1905.... 

95, July, 1905.... 

96, July, 1905_ 

^ 97, August, 1905.. 
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Illinois Station—C ontinued. 

Circular 98, September, 1905. 

99, October, 1905. 

100, October, 1905. 

101, January, 1906. 

. Seventeenth Annual Report, 1904. 

Eighteenth Annual Report, 1905. 

Indiana Station: 

Bulletin 106, May, 1905. 

107, July, 1905. 

108, July, 1905. 

109, November, 1905. 

110, January, 1906. 

111, March, 1906. 

Eighteenth Annual Report, 1905. 

Iowa Station: 

Bulletin 77 (revised edition), December, 1905 

81, April, 1905. 

82, May, 1905. 

83, July, 1905. 

84, August, 1905. 

85, April, 1906. 

Kansas Station: 

Bulletin 128, December, 1904. 

129, December, 1904. 

130, April, 1905. 

131, April, 1905. 

132, January, 1906. 

133, February, 1906. 

Eighteenth Annual Report, 1905. 

Kentucky Station: 

Bulletin 117, December 31, 1904. 

118, March 1, 1905. 

119, April 15, 1905.. 

120, May, 1905. 

121, August, 1905. 

122, December, 1905. 

Fourteenth Annual Report, 1901. 

Fifteenth Annual Report, 1902. 

Louisiana Stations; 

Bulletin 80 (second series). 

81 (second scries). 

82 (secx)nd series). 

83 (second series). 

84 (second series), October, 1905... 

85 (second series), March, 1906. -.. 

Oeological Survey Bulletin 1,1905. 

2, 1905. 

3, 1905. 

Seventeenth Annual Report, 1904. 

Eighteenth Annual Report, 1905. 
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857 
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... 411 
... 387 
... ,586 
... 857 
... 1076 
1066,1121 


756 

277 

225 

233 

374 

1169 


115,129,147,159,170,193,198 

. 265 

. 794 

. 803 

. 1104 

. 1148 

.10,56,1119,1121 


. 346 

. 356 

. 380 

. 1171 

. 1143 

. 1149 

1041.1042.1121 

1041.1042.1122 


. 347 

. 365 

. 404 

. 405 

. 592 

. 1190 

. 738 

. 814 

. 598 

. 412 

1056,1070,1122 
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Maim; Station: Page. 

Bulletin 113, Febraary, 1905 . 26,34 

114, March, 1905. 19 

115, April, 1905. 63,04 

116, May, 1905..... 270 

117, July, 1905 . 388 

118, July, 1905 . 482 

119, October, 1905 . 685 

120, December, 1905 . 746 

121, December, 1905..'.. 785 

122, December, 1905.' 972 

123, December, 1905 . 994 

124, December, 1905. 1042,1122 

12.5, February, 1906. 1066 

120, Febniary, 1906. 10,50, 1058,1059,106.3,1068,1080,1102 

127, Mnreh, 1906. 1051 

128, March, 1900. 11.56 

129, April, 1906. 1178 

Twentieth Annual Report, 1904. 1201 

Twenty-Iirat Annmil Report, 190.5. 1201 

Maryland St.viton: 

Bulletin 100, March, 1905. 124 

101, April, 1005. 160 

102, May, 1905. 181 

10.3, .lime, 1!X)5. 245 

104, July, 1905 . 395 

10.5, Aiigu.st, 1905. .574 

106, September, 1905 . 6.58 

107, October, 1905 . 678 

MAs.sAciai.sKTr8 Station : 

Bulletin 10.3, Maivb, 1905.'. 229 

101, .Inly, 1'.X).5. 229 

105, August, 1!X)5. 510,556,558 

106, September, 1905 . 581 

107, Decemlx-r, 1905. 1143 

10.8, January, 1!XX). 1178 

109, March, 19(X). 1143 

Meteorological Bulletins 197 -198, May-.Tune, 190.5. 115 

199 -200, JulV-August, 1905. 537 

201-202, SeptemlM‘r-OctolK*r, 1905 . 440 

203-204, Novembei'-Dect'inber, 1905. 637 

20.5-206, .lanuarv-Febniary, 1906. 835 

207-208, March-April, 1906. 1043 

Index Numlx'r (.State Station, 1883-1894), 190.5 . 716 

Seventeenth Annual Report, 1904 . 221, 

229,2.34,247,255,259,26.5,274,279,283,286,307 

Miciik'.an Station: 

Bulletin 224, May, 1905. 133 

22.5, .lime, 190.5 . 354 

226, .lime, 1905 . 412 

227, .lune, 1905 . 3.54 

228, .Tune, 1905 . 494 

229, June, 1905 . 496 



















































PUBLICATIONS ABSTRACTED. . IX 

Michigan Station—C ontinued. Page. 

Bulletin 230, June, 1905. 471 

231, June, U)05. 537 

232, July, 1905. 539 

233, December, 1905 . 990 

234, February, 1906. 1005 

235, February, 1906. 1147 

Special Bulletin 30, April, 1905 . 37 

31, April, 1905 . 22,35 

32, May, 1905 . 382 

33, June, 1905 . 496 

34, March, 1906. 1060 

Eighteenth Annual Report, 1905.. 1043,1122 

Minnesota Station: 

Bulletin 91, Octobc'r, 1904. 69 

92, May, H)05. 681 

93, December, 1905..!. 989 

Twelfth Annual Report, 1904... 604 

Mississippi Station : 

Bulletin 85, October, 1904 . 347 

87, January, 1905. 1055,1066,1122 

88, January 1905. 1056 

89, January, ltK)5. 640 

90, August, 1<X)5. 679 

91, September, 1905 . 651 

92, August, 1905. 1179 

93, September, 1905. 1157 

Seventeenth Annual Report, 1904.. 235,236,239,265, 277, 278, 282, 285, 292,296, .*107 

Missoitui Station: 

Bulletin 66, December, UK)4. 1144 

67, April, 1905. 1181 

68, July, 1905. 1182,118.5 

69, October, 1905. 1164 

70, December, 1905. .... . 1144 

Missouri Fruit Station: 

Bulletin 13, December, 1905. 846 

14, January, 1906. 882 

Montana Station: 

Bulletin .54, October, 1904. 226 

55, Dce^-mber, 1901. 266 

Eleventh Annual Report, 1904 . 440, 451, 4.54, 4.58, 463, 477, 487, 494, .506, 511 

Nebraska Station: 

Bulletin 88, May 9, UX)5. 49 

89, June, 190,5. 246 

90, November 25, 1905 . 688 

91, December .5, 1905. 657 

Nevada Station: 

Bulletin 58, March, 1905. 158 

.59, June, 1905 . 440 

New Hampshire Station: 

Bulletin 118, March, 1905.'.. 92 

119, March, 1905.'. 44 
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New Hampshire Station—C ontinued. Page. 

Bulletin 120, September, 1905. 693 

121, December, 1905 . 992 

122, February, 1906 . 992 

123, February, 1906. 955 

124, March, 1906.‘. 1179 

125, March, 1906. 1155 

126, April, 1906. 1185 

New Jersey Stations: 

Bulletin 182, March 3, 1905 . 98 

183, March 4, 1905. 18 

184, March 28, 1905 . 275 

185, May 1, 1905.!. 276 

186, September 1, 1905 . 477 

187, Sopteml>cr 2, 1905 . 450 

188, November 29, 1905 . 846 

189, Dcc-cmlxT 6, 1905.!. 900 

190, December 20, 1905. 856,900 

191, December 30, 1905. 864 

192, March 2, 1906 . 970 

193, March 14, 1906. 1101 

194, March 20, 1906. 1094 

Report upon Mosquitoes, 1904 . 56 

Annual Report, 1904 . 342,344,347,353,363,364,378,393,394,412 

New Mexico Station: 

Bulletin 54, March, 1905. 341 

.5.5, June, 1905. 806 

Fourteenth Annual Report, 1903. 1201 

New York (Cornell Station: 

Bulletin 226, March, 1905. 119,143 

227, March, 1905. 141 

228, April, 1905. 133 

229, May, 1905 . 367 

230, June, 1905. ^58 

231, August, 1905 . 463,467 

232, August, 1905 . 461 

233, October, 1905 . 680 

234, January, 1906 . 786 

235, January, 1906 . 784 

236, February, 1906. 1083 

237, March, 1906. 1059 

238, April, 1906. 1149 

Eighteenth Annual Report, 1905 . 924 

New York State Station: 

Bulletin 264, March, 1905. 46 

265, April, 1905. 39,41 

266, April, 1905. 19 

267, May, 1905. 161,162 

268, September, 1905 . 490 

269, October, 1905 . 558,865 

270, November, 1905. 648 

271, December, 1905 . 796 

272, December, 1905. 847 



















































PUBLICATIONS ABSTBAOTEP XI 

New York State Station—C ontinuod. Pago. 

Bulletin 273, December, 1905. 880,881 

274, December, 1905 . 924 

275, April, 1906. 11.57 

276, April, 1906. 1158 

277, April, 1906. 1189,1190 

Twenty-second Annual Report, 1903, pt. 2. 559,11.57 

Twenty-third Annual Report, 1904. 1135,1201 

North Carolina Station: 

Bulletin 190, May, 1905. 344 

191, June, 1905. .392 

192, May, 1905. .394 

193, February, 1906./. 883 

Twenty-seventh Annual Report, 1904 . 444,480, 511 

North Dakota Station: 

Bulletin 64, March, 1905. 23 

6.5, April, 1905. 3.55 

66, August, 1905. 443 

67, December, 1905 . 636 

68, February, 1906. 1077 

Fifteenth Annual Report, 1904, pt. 1. 219, 222, 236,238. 

240,241,243,249,260,276,277,284, 302, 307 
2 . 270,291 

Ohio Station: 

Bulletin 151, June, 1904. 198 

152 (Twenty-third Annual Report, 19?)4), June, 1904 . 440,462, 511,512 

160, April, 1905. 267 

161, April, 1905. 245 

162, May, 1905 . 562 

163 (Tw’onty-fourth Annual Report, 1905), June, 1905 . 6.38,71.5,716 

164, July, 1905 . 675 

165, August, 1905 . 660 

166, September, 1905 . 664 

167, October, 1905. 944 

168, December, 1905 . 945 

169, January, 1906 . 993 

170, February, 1906. 1158 

Circular 42, September 14, 1905 . 548 

43, October 10, 1905. 548 

44, November 10, 1905. 1022 

4.5, December 1, 1905 . 963 

46, December 5, 1905 . 963 

47, December 9, 1905 . 963 

48, January 2, 1906. 1201 

49, February 1,1906. 1148 

50, February 2, 1906. 1159 

51, February 28, 1906. 1161 

52, March 1, 1906. 1169 

53, March 28, 1906. 1150 

54, April 14,1906. 1141 

Oklahoma Station: 

Bulletin 65, June, 1905 . 361 

66, June, 1905 . 338 

67, June, 1905 . 339 
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Oklahoma Station—C ontinued. Page. 

Bulletin 68, DcccniW, 1905 . 647, 648 

69, December, 1905 . 664 

70, April, 1906. 1062 

Circular 5, March, 1906. 1193 

Fourteenth Annual Report, 1905 . 441, 454, 479, 512 

Oregon Station: 

Bulletin 82, November, 1904.T. 41 

83, December, 1904.t. 79 

84, March, 1905. 69 

85, March, UK)5. 65 

86, April, nX)5. 90 

87, January, 1906 . 971 

88, March, 1906. 993 

PennsYLVA n ia {Station : 

Bulletin 71, May, 1905 . 380 

72, July, 1905. 552 

73, September, 1905 . 586 

74, October, 11)05. 794 

75, December, 1905 . 901 

76, February, 11X)6. 1057 

Annual Report, 1904 . 219, 

• 220,222,229,241,245,254, 2(V1,270, 272, 275,276,279,285, ;107 

Porto Rico Station: 

Bulletin 5, December, 1904. 32 

5 (Spanish edition), 1905. 552 

6, April, 1905. 246 

Rhode Island Station: 

Bulletin 104, Febniary, 1905. 232 

104, February, 1905, Appendix. 307 

105, April, 1905. 276 

106, May, 1905. 345 

107, June, 1905.-. 464 

108, July, 1905. 451 

109, October, 1905. 743 

110, November, 1905. 746 

111, February, 1906. 1063 

Eighteenth Annual Report, 1905 . 835, 842, 844, 847, 8.58, 861, 880, 924 

South Carolina Station: 

Bulletin 95, March, 1905. 905 

96, February, 1905. 146 

97, Febniary, 1905. 122 

98, Febniary, 1905. 122 

99, February, 1905. 122 

100, Febniary, 1905.'. m 

101, March, 190.5. 12*i 

102, March, 190.5.1.... 122 

103, April, 190.5. 131 

104, March, 190.5.'. 122 

105, March, 1905. 122 

106, March, 1905. 122 

107, April, 1905. 122 

108, April, 190.5. 122 
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Slittit Carolina Station —Co' tinuod. rage. 

Bulletin 109, Tviay, ITO"). 865 

no, April, 1905. 451 

111, April, 1905. 451 

112, May, 1905. 451 
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liXPKRIMRNT STATION RECORD. 

VoL. XVII. Skptkmbku, No. 1. 


Pui)lic inliM’ost in IIk' ivclaniation of land for a^rifiiltni’al purposes 
has l)(‘(*oine (juit(‘ ^iMicrally aroused. II. is oik' of tin* topics u[)p<*r- 
inost in conn(‘ction with tin* si^ttleiuenl. of tlie n('W(‘r poidions of the 
country, and r('[)r('S(Mits one of the most proniiiuMit features of a^-ri- 
cultural d(*v(*lopm(Mil. Ils most familiar foi‘m is rc'clamation hy irri- 
o-ation, wliich has ali‘<‘ady <»r(‘atly ext(Mid(‘d tln^ area of agricultural 
production, and is rapidly spreadino- undei* tlu' inllmmce of Fedt'ral and 
l)rivate ent(‘rpris(‘. Another form elos(‘ly aHi(‘d to it is tin* extcmsion 
of dry-land or ai*id farming*, carried on with erops which, under 
impi-ov(‘d cidtural nudhods, can Ih‘ i»rown with a minimum of arti- 
Hcially sup|)rKMl watcu*, oi* with th(» natural rainfall of the country. 
Kxtcmsive areas ar(‘ l)(‘ino- hrou^’ht under cullivation in this way which 
wei-(‘ foriiKU’ly considi'rcal unadai)ted to farming* and practically us(‘h‘ss 
(‘xc('pt for o*ra/ino*. 

Then' is anotlnu* class of r<‘clamation work whose' })racticahility has 
lar^e'ly l)(*en lost sijjfht, of in the* rush for lu'w lands, hut which is hound 
to incri'ase in importance and maonilude' as the public mind hi'comes 
aroused to its ))ossihilities. This is na-lamation hy drainage. It 
('uihraces 1 1 ‘acts which, owin^’ (*ith<*r to natural or artilicial conditions, 
have*. h(*(*n re*ndeivd practically waste* land or unsuitahle for cultivation 
e*xc(*pt ill fave)i-ahle s(‘asons. Lar^e are*as of suedi land await the 
de*velopment of the* drainage* (*no-ineer north, south, e:‘ast, and west. 
These are*as are not conline'd to any se*ction, hut ai*e* founel at the*, coast, 
alono* 1‘iver courses, in the* le*ve*l countri(*s of the* Middle* ^\’est, and in 
the* arid and semiariel r(*<»’ions of the* \Ve*st. Seime* eif ther land has 
been unde*r e*ultivatie)n anel ahandeineel, while other has re'inained in a 
wild state anel ree‘eive*d ne) atte‘ntion Imcause eif the su])pe)S(*el ditiie*ulties 
it prese*nteel. 

The are*a inveilveMl is sutlicient to make* this jihase eif ivclaination 
seeeind te) none*, in importance*. In many cas(*s these lands lie* at the 
very j»ate*s of the oastei n markers, and can be reclaiine*el at far less (‘ost 
than new lanels can be brought under irrij^ation. It is estimated that 
there are* abeiut eine hunelred million acres neiw unpreiductive which can 
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be rocljliiiied through (likes and drains. This if r(^(dainied would have 
a productive capacity ecpial to four times that of th« State of Illinois, 
and would consider ably exceed the i)robable area which can be reclaimed 
by irri^rition, the extent of which a[)p(iars to Ix' diminishing with later 
estimates. IiuUmhI, considerable of this land lies within the irrigatcKl 
area, and its present condition has come' about as a result of irrigation. 
Ae*e‘e)reling to a recent re'pe)rt of this OtiieT, there is se*aiTely an irri- 
gate^d vallew in the State e)f Utah whie*h has be'cii cidtivated for a te‘rm 
of yexirs in which some' of the', best land has not be*(‘()me', too wet for 
cultivatie)n and abande)ne'ei, or from whie'h only uncertain e*rops of 
inferior value are now obtaine*d.'' 

Similar con(litie)ns exist throughout the irrigateel distrie*ts. In the)se 
regions, there'fe)re, irrigatie)n anel elrainage' ne'ce'ssarily ge) hand in hand. 
Eithe'r through the' le*akage' of canals or l.hrough lavish use of wat(*r 
by irrigate)rs, nuiny the)iisanel aervs have be'e'ome be)gs anel marshes by 
the' ae*e*imuilation e)f sui plus and se‘e'})age‘ wale'rs. The rise of the', se)il 
wate'i* te'nels lo dr-own out the' roe)ts of tree's anel plants, anel the' se'e'page 
water, [)assing elerwn from e*anals anel e)ve'rlle)we'el lielels, e*arrie's with it 
the' soluble' salts e)t‘ the* seril, be*(*oming more and me)re ce)nce‘ntrate*d 
until an alkalie'd e*onelition is proelue-e'd. 

Tlie elrainage [)re)ble'ms erf irrigate'd distrie-ls are not the same as 
those of the e'aste'rn part of the Unite'd Stale's, but inverlve' many new 
and cermplie'jite'el ejue'st ierns. The ejuantity of water te) be remerved e.*an 
nert be e'stimate'd with the'! same* ace-urae-y as where merely the* rainfall 
is te) be' remove'el, fen* the soure*e'. of the water* supply is e)fte*n obse*ui*e. 
It is imperssible*, without a pre'liminar*y stuely of condilierns, te) give 
reliable' aelvice* to fai*me‘i*s as to how the'y can re'sterre', their* damage'd 
tields. The' rai)ielity with whie-h the soil wate'i* rise's whe'n irrigatiern 
begirrs rrrrrst be knerwrr irr or*der* te) iix the capacity of eli*ains, airel the 
sour(*('s e)f the* ae'cumulate'el water nrust be ascertairre'el to de'termine^ 
whethe'r re*lie*f e-an be* hael by inte'rcepting diterhes, or whe'ther* a system 
of opi'n e)r* urrde'i* dr*ains is r*e'e|uii*e'd. 

Hut it is in the Hast that n'clamation by dr*ainage tinds its gi*(^at(^st 
possibilitie's, owirrg berth to the value of the reerlaimed land and its 
proximity to maikets. Here extensive' are'as are to be*, found which 
have eithei* never be'en bt*e)ught under (*ultivation, e)wing to their water¬ 
logged c,ern(lition, err have been seriously injui’ed and often abandoned 
by reasern of ervcrliow and conelitions which have Ireen brought about 
artilie'ially. Sue*h eronditions are found along the whole Atlantic 
coast, arrd exteird to the (Julf States as far west as Texas. In south¬ 
ern Louisiana and senithern Texas are vast areas of land which there 
has either Ire'cn no attempt to utilize, or has given discouraging results 
under cultivation, owing to the iu*arn(*ss of the wat(*r table to the sur¬ 
face. Such land, although located under climatic, conditions which are 
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very advaiitaj^coirs to production, can })e purchased at a low price* - 
much lower in fact than land remote from markets and involving con¬ 
stant expense for water supply. 

The everglades of soutlKU’u Florida an', attracting attention on 
account of their ahility, uiuh'i* proper drainage' anel inanage'ine'iit, te> 
pre)duce subtropical fruits anel vege'tabh's t*e)r the ne)rthero inarke'.ts. 
Large amenmts of money have been expendeel in elrainage we)rks te> 
lower the water along the borde'i* e)f the glaele's suftie*iently te) grow 
vegetables during the winter se'asem, this lanel being me)stly uneler 
water the remainder e)f the ye^ir. It seems likely that the area avail¬ 
able for this purpose can be extended by the use of dike's and pump¬ 
ing, but this ])resents expe'rimental features and its extension would 
ultimately involve huge pro])lenis in drainage ('nginec'ring. 

It is estimated that there are .‘>()(>,()()() acre's e)f marsh lanel in Wis¬ 
consin which at })resent ha\ e' little or no value. This lanel is to a e*e)n- 
siderabh', extc'nt of a me)ss-pe'at character, anel its l ee'lainalion the're'fe)re 
reepiires se)mewhat elitferent methods of tre'atme'nt from thate)f emli- 
nary swam]) land. Such lanels in other ])lae(‘s have fre'e|ue'ntly not 
res])oneled to e)rdinarv ine'thoels of elrainage', aiul s])e'cial methe)ds have 
hael te) be devised. In Swe'ele'ii, fe)r e'xam])le', it is i*e'pe)rte*el that more* 
me)ne'.y has be'e'ii waste'el u])e)n the' elrainage* e)f me)ss-])('at lands than 
u])e)n any e)ther improve'ine'nts attein])te'eb l)ut a ne'w syste'in has at 
length be'e'n de'vise*el which is succe'ssful. 

Another e'lass of re'e*laniation by elrainage* is that ale)ng the Illine)is 
River. Here levee districts hav'c be'cn organized te) re‘e*laim about 
74,(MM) acre's of lanel, the drainage* vvate'r Ix'ing lifte'd ove'i* the levee's 
by pum])s when the river is high. In se)ine' e)f these* elistrie^ts the 
ex])e*nse*s fe)r elite*he's, h'.ve'e's, anel ])imips ha\ e ame)unte'el te) as much as 
$14 anae*re, anel t he*. e‘e)st e)f punn)ing has be'e'n as high as$I per ae*re in 
some years. Rut even this is insignilieant in ce)mparise)n with the*, 
e'X])ense of irrigatie)n. Many e)f the'se re'e*lamatie)n we)rks have*, faih'el 
in recent ye»ars e)wing te) faulty and ill-advise'el ce)nstrue tie)n. 

Althe)ugh farm drainage has long been ])rae*tie*eHl asone'eif the'im])or- 
tant aids to incre'.ase'd pre)eluctie)n, the elrainage* e)f large ai e'as calls for 
expert aelvii'e in solving be)th the h'gal and engine'e'ring ])roble'ins. It 
is ne)W re'cognizeel that in many localitie's inue'h drainage we)rk has beem 
poorly elone, and that jne)re scientitic and the)re)ugh inethe)els are 
reejuireel in draining land for the me)re intensive cultivation eh'jnanded 
e)n high-priced lanel. 

In other we)rds, in this as in other line's e)f agricultural dcvele)pment, 
systematic investigation anel the servie'es e)f ex])erts are reejuiiv.d to 
furnish a safe basis fe)r large enterprises, and te> we)rk out the sjx'e'ial 
problems presented by ditferent sets of conditie)ns. The fielel is one 
of immense possibilities, viewexl either from the stand])oint of recla¬ 
mation or of the important agricultural i)roblems pre^sented. 
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During* tlio ])Jist yrar or two stiidu*s of draiiutj^v projects of various 
kinds on a <|uitc* cwtcMisivc* scale have been made under tlie direction of 
the Irri^»*ation Investigations of this (MHce, and the scope'of this work 
is now l)(*in^^ enlaroc'd. Thevse studievs and the data collected have 
thrown considera))le li^ht u])on the cost of reclamation by draiinline 
under various conditions, the. causes of failure's, anel the best methods 
e)f pre)ea'dure; anel th(\v iiave also attracted attentie)n te) the feasibility 
and aelvanta^e's e)f sue*h |•e'e*lamatie)n. The'v have made it epiite* appar¬ 
ent that the' i)re)bleinse)f elraina^e whe're lar^e arenas are inve)lvcd are far 
from beinjj^ thoroughly we)rk('el out, anel that this lielel pre'sents as impe)r- 
tantand])romisin^ a one for inve‘sti^atie)n as any braue*h e)f engineering. 
In many States it lie's at the ve'ry fe)unelalie)n e)f future a^rie*ultui‘al 
de'vele)pment, anel in e)thcr se'e*!ie)ns it is alreaely a very ])re'se'nt lu'.e'el, 
ujx)]! which depends the coiitinue'el maintenane*e e)f lanels ne)vv under 
eudtivation. 

While these pre)blems e)f lanel reclamatie)n l)y elraina^e, elikin^, ete*., 
are lar^edy in the ele)main e)f en^ine'e'rint^, thew are' a<> i*ie*ultural in their 
relatie)nshi})s anel a])plie*alie)ns. The plannino- and inau^niratie)n e)f 
such we)rk e*alls fe)r some aoricultural kne)wle‘(l^e. The man with an 
agricultural outle)e)k, wlu) kne)ws in a ^e'ue'.ral way the me'the)ds anel 
lU'.eds of ditl'erent kiiiels e)f farming*, has a elistine*t aelvanta^'e' e)ve'r the 
man traiiiexl merely as an en^inex'r; anel, me)re'ove'r, sue*h a nian e*an se'.e 
the pre)blems e)f a se'ctie)n, the ])ossibility e)f re'inedyin^* the'in, anel the 
practicability e)f such an undertaking-. In de*ve‘Ie)[)nuMit we)rk of this 
sort, the' ability te) se*e' the pre)ble'ms anel the ])e)ssibilitie's e)f a se'ction 
are of ])rime* impe)rtance te) be)th the |>roje'e*te)r and the inve'sti^^ate)r. 

What is ne*ede)d, theu’e'fore, is a class e)f me'n whe) e*e)mbine‘ e'ni^ineer- 
in^ training with a the)rou^h knowlc'.eljjfe e)f agricultural c.e)nditions and 
an unelerstandin^ of the practie*al re'e|uirements e)f farm life. Such 
men are te) be fe)unel in Europe', whe're'. a<^rie*ultural en^ine'.ers arc a re'es 
e)^nized ))ranch of the'. pre)tessie)n. The establishment e)f this we)rk in 
the Departme'iit e)f Agriculture has brought te)^ether a number e)f this 
e*lass e)f engineers. In this way the'. se)lutie>n e)f the'se special pre)blems 
is havinj( the advantajife of their ce)mbined special knowhxlge. The 
rcice'ptie)!! this work has nic'.t with le'aves ne) epu'stion as to the ne'.e'.d tor 
it, and the re'sults alre'ady aediievc'd show its practical viable. Demands 
for expert advice reysjardin^ draina^^e plans and fe)!’ ex])ert study e)f 
unsolved pre)))lems are ))e.in^ re'.e*ei\T'd from ‘till see*tie)ns of the Unite'.el 
States, and are far in exce'ss of the ability e)f the Office at present to 
meet. 

Kn^ine'crin^, like all pre)fessie)ns, is bein^ specialized. In this spe¬ 
cialization there would seem clearl^^ to be a iicld in this country for the 
a^ricultui’al eno-inei'i’. Such a man would combine with his technical 
engineering knowledge a familiarity with agricultural methods, condi- 
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lions, and riMjiiironu'nts which would inalvo him specially suited to 
di‘id intelliji^ently with enterprises of that soil. Iiuh'ed, thei*(‘ is at 
presiMit no little ditticulty in securing** sutKcient iikmi who hav(' the 
spi'cial (pialilications to undertake invostioations in this iield, and who 
will l)e able to see clearly the ])rohleuis of a locality without special 
su])ervision. 

Ae*ricultiiral en^iiu'erin^ is now attracting* more' attention as a deti- 
nite branch of agricultural science and practice. It (Miihraces a sulli- 
ciently compndiensivc' ti(dd to set it otf as a department by itself, and 
it is clearly within the scope of the aoricniltural college to devidop 
instruction in this liranch, which is lioimd to become of increasin^^ 
importance. Moreover, the (‘olle^esof ao“i*icnltun‘ and mechanic arts 
are peculiarly adapted to trainino* men in this line, and they atlord 
facilities which ar(^ not to be had at. the ordinary eno*imM‘i*ini»* schools. 
The ])resent interest, and activity in investij^fation and reclamation work 
of this sort, and ti e probabilities of devtdopment in the near futuie, 
make the outlook for such spivialists very ^*ood. Tin* advantage's 
which men traiiu'd in a^n'icnltural en^*in(*erin^* would possess would 
soon come to be appreciated. 

With the be^’innin^ of the seventeenth volume of the Record, the 
classitication of the abstract ])ai*t has Ix'e'n slii»htly moditie'd and several 
new dei)artm(‘nts added. The' chanties in arranoeniK'iit an' made with 
a vi('W to conforming* more closely to the* (dassilication of a< 4 ‘i*icultui*e 
and relating the' jiuri'. to the apjilie'd science'. 

Rui’al e'lu^ineei'in^*, which is rapielly j»rowin!L»* in imi)e)rtane‘e', has 
be*en made' a separate e'diteirial department, and it is [)lanne'd te) materi¬ 
ally strengthen the review in this line. Rural e'e*onomics is re'ceiving 
meire attention as a brane*h e)f agricultural instruedion and investiga- 
tiein, and matters within its sceipe now ge) te) make' u|) a c.e)nsieierable 
literature. As tlie'se Avritings are scattered through epate a variety of 
perie)die*als, their revie^w Avill be es])e'cially he'lpful te) those inte're'ste'd in 
fe)lle)wing the j)re)gress in this relatively new departme'iit and showing 
its re'latie)nships. 

It has freepiently been suggested that me)re atte'iition be given in the 
Record to matters rehiting to agrie*uttural e'ehie*atie)n. Jn the j)ast 
notes upon various phases of the movement have been presente'd from 
time to time, but here>after a review of the more imj)ortant papers, 
books, and other contributions which mai*k the progress of agricultural 
instruction in its various grades wilt be maintaiiuHl, and this material 
will be ])rought tog('ther in a regular de])artment of the Record. 

Jt is hoped that these developments will make' the journal a more 
helpful review to its present readers, and possibl}^ extend its usefulness 
in new directions. 
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AGRICULTURAL CHEMISTRY. 

A contribution to the determination of phosphoric acid by the citrate 
method, a hitherto overlooked source of error and a modification to avoid it, 

V. S(’nE\KK (LdfKhr. \Ws. Sfat., (i.W.5), No. /-.7, pp. -i-lO ).—This is an acooiint 
of coinjiarativt* tests on hone meal, Thr)!nas slag, and soils of Miireker’s inolyhdie 
method, theoflic'ial eitnde method of thederman Association of Agrieiiltnral Kxper- 
iment Stations, and a modified citrate metlnxl in which tin* acid solution of the 
material was iu‘utraliz(*(l with coneentrate(l ammonia before the citrate solution ami 
magnesia mixture were added. 

The results obtained by tin* modiliixl citrate method agreed more closely with 
those obtained by tin* m()lyhdic method than was the casi' with the ordinary citratt^ 
metlnxl. It is |)ointe<l out that the citrat(^ method is a “compensation method” in 
vv’hich the errors dm* to impuritit‘s of silica, lime salts, <‘tc,, are su])])os(id to he bal¬ 
anced by those due to sohd)ility of the magnesium-ammonium j>hosphate j)n‘cipitate 
in ammonium citrate. The modified (‘itrate irndhod apparently gives a mon* pi*rfect 
balance in this respc'ct, due to tlu^ fact that less ammonium <*itrat(‘is us(‘d (TiO to 
64 cc. as against 100 cc. in tin* ordinary imdhod). 

On the determination of phosphoric acid in Thomas slag, V, Wiostiiatsskii 
Anolift. (''hem., jj (/.WA), AV;. pp. /.V7 /O/; ohs. in. ('Innn. i'cnthf..^ IHO.), 

J, \o. 1!), p. AW).—(’omj)arisons of the otrn-ial method of th(‘ Association of ( h'rman 
Agricultural Kxp(Timent Staticjus, the original Kellm*r-H(»ttcher method, and of the 
Kellner-bbttcher m(“thod using Ilalleiis ammonium citrat(‘ solution. Th(‘ nadhods 
proved very unndiable in case of substances like Wolter phosphate containing larg(^ 
amounts of silica. 

Phosphoric acid determination, F. Raschkj (/Asr/tv. Anf/cir. AVa/a., AS’(/.WA>), 
No. lOj pp. A7A-o7f !).— A series of t(‘sts are r(*ported to show that the amount of water 
u.sed in washing the magnesium-ammonium })hosphatt^ prior to its titration with 
tenth-normal hyiirochloric acid may with safety an<l advantage 1 h^ reduced to 10 cc. 
The details of manij)ulation in carrying out the method are described. 

The Pemberton method of determining phosphoric acid, I). J. Hissink and 
11. Van dek Wakhoen (Cfirni. WeekhloA^ J (IP()o)j pp. 17 U-lK't; (iLh. in Chrm. 
inOo, f, No. /A, p}). JlS,s\ JI6V).—X modification of the method insuring uniform 
composition of tlu^ precipitate and fixed reciuireinent of sochum hydroxid solution 
for titration is described. 

Quick methods for the determination of lime, potash, and phosphoric acid, 

K. H. SeiicLTZE (Chein. /A<f., AO (/.W.5), No. o7. pp. oOO ).—Titriimdric methods 

for the determination of cah'ium oxi<l in calcareous substances and phosphoric acid 
in j)hosphates, and a short method of determining potash as potassium ])Iatinic 
ehlorid are described. 

Maercker-BUhring solution, Wagner’s citrate magnesia mixture, and iron 
citrate magnesia mixture, 11. Svoboda {('heni. Ztfj.y A9 (190/)), No. S3, pp. ^53- 
4/)0 ).—A series of comparative tests of these mixtures with reference to the error due 
to their solvent action on glass is rej)orted. 
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On the estimation of free acid and its relation to total acidity in super¬ 
phosphate, J. OsTKKSETZKU ( Clirm. AV/r.s', i)l {V.iOft), \n. p. -^15), —Tlu* method 

of tiHiiip: alizarin siilphonic acid uh an indicator in the determination of free acid in 
fcfuperphosphates is briefly describeil. 

The determination of perchlorates, J\I. Hrmiicii and II. Holi.en»a<'ii (7)Vr. 
Dvul. ('hem. (ie.srll.^ pj). ?->/, 7-7/; oAs, in Jonr. Chem. Sac. \^Lomhm‘], SS 

{jno.'i), \(t. nIO, fij p. —In the method proposed the perchlorates are reduced 
to chlorids by fusion in sodium nitrite. 

The determination of perchlorates and chlorates in sodium nitrate, 
1). TsenioaNonA.iKKr (('hem. ////., Jif (Ab..//, />/>. j4 4'/>>)■ — I'rorn i n vest ij^at ions 
which ar(‘ reported the author recommends that chlorates ami ptTchlorates be 
deterniineil together by bcMnaitre’s imd.hod of re<lnction with sodium snlphit(‘, ami 
tlu^ chlorates be <letennined s(*parati‘ly by nMlnctioii in the cold by means of iron 
and snlphnric aci<l jiccordinj; to Ibmdrixson’s method. 

Contribution to the analysis of nitrate of soda, K. IIcnskm aw (/fsrhr. ^{nt/etr. 
('hem., i.V (/.W.7), A’c. p. ,s7^‘). —A form of an ohl im*thod ))as(‘d on redaction with 
oxalic aciil ami fusion until carbonal(‘is fonm‘d and nitrogen ami chlorin areexpelh‘d 
is d(‘scribed and c()m[)arisons of it with the llamburj; inetho<l an* reporte<l. 

A new method of determining magnesium carbonate in limestones, W. F. 
KoiM’Escn AAK (//.sc/o\ Amthjt. ('hem., //(/.vo.i), .\u. .) 4, pp- /«S'7"/«S7, .////n. -O •—The 
method di‘scribed is bas(‘(l upon the fact that whim limestone is dissolved in the least 
j)ossibl(‘amount of hydrochloric acid and the lime pr(*cipitated as sulphati‘ by adding 
concentrated sulphuric acid the inagiu‘sia remains in solution. Tin* liltrate there¬ 
fore contains relativ(‘lya large* amount of magnesia and a small amount of lime which 
can be precii»itatcd as calcium <>xalate almost free from niagm*sia. 

Notes on the determination of nitrous acid, especially by the TrommsdorfF 
method, ll. LEOhUii {Pfntrm. ('enlrnlhnl/e, pi (P.xt.'A, pp, ISl /Sri; (thr^. in ('hem. 
Cent/)/., lHOf), I, An. 14, p. 10fS )-—Precautions to be ol)S(*rved and apparatus to bi* 
used in onler to securt* accurat(* r(‘sults are described. 

The ‘electrolytic estimation of small amounts of arsenic, ]\1ai and 11. 
linin' (/tsehr. (hterHiieh. AV/Ar. k. (lenu.^.'nnt/., U (lOdn), So. pp. 10.1-100, Jitj. /).— 
An improved method of estimating arsenic electmlytically is discussed. 

The determination of boric acid, K, Windiscii {/t.^che. Cn(er.^nr/t. Sahr. n. 
(/enn.y.^mt/., 0 (lOOo), An. II, pp. 041 000).~ This is a review of the diffi*rent nH*tht)dH 
which have been propos(*d for the tletermiiiation of boric acid, tin* foot-notes consti¬ 
tuting a bibliography of the literature of thissubji*ct. Pesults obtaim-d by thi; author 
with some of these nu*thodsare n*porte<l. 

Gasometric determination of formaldehyde, (1. P. Fkanki'oktkii and K. West 
(,/onr. .\mer. ('hem. Sor., 77 (iOo.^t), So. 0, />/;. 714-710, Jiff. J). - This method is based 
Upon the fact that when j)ohissium hydroxid is added to formaldehy<le in the pres¬ 
ences of hydrogen i)eroxid free hydrogen is liberat(‘d. The substitution of sodium 
peroxid for hydrogeai i)eroxid gave slightly higher n*sults. 

The detection of hydrogen peroxid in milk, Ptz (Mi/rlnr. Zen//>/., 1 (1005), No. 
4, pp. 175-I7S ).—The author’s experiments (‘onlirin tlu* claims made for titanic and 
vamulic acids as suitable reagents for the determination of hy<lrogen j)eroxid in milk. 
The reaction may be obtained whether the* milk is h(‘ated or not lK‘fore the addition 
of the hydrogen j)eroxid. The hydrogen per(»xid may ])e tletecled for a much longer 
period w hen the milk is h(*ated before the jireservativ(* is aihled. An increjise in 
temperature hastens the decomposition of the hydrogen peroxi<l. 

The determination of water in foods and physiological preparations, F. G. 
Benedict and Giiarix^tte R. AIannixo June. Phff.'^io/., IS (1905), No. .1, pp. 

S09-3J0 ).—From comparativt* studies of <lifferenl im'tluuls tlu* conclusion was reached 
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that <lrying in a vatruuni over Hulphnrit* acid ia the most satisfactory procedure in 
estimating water in foods and physiological products. 

The high vacuum which is neede<l, the authors found, (‘ould be obtained by intro¬ 
ducing a small quantity of ether into the desiccator containing the samples and 
exhausting with a suction j^ump. Tt is desirable, in the authors’ opinion, to have a 
manometer in the desiccator and to dry the samples in aluminum dishes of si>eeial 
construction with (‘overs, although suitable glass dishes with covers may also be used. 

As regards the time r(M|uiii‘d for-drying, “a marked difference exists between 
materials of a vegetable and those (jf an animal nature, the former retaining their 
moisture ])ersistently, while the lather have, in general, lost all but mere traces of 
their moisture after 2 wtvks in a high vacuum. For animal materials, therefore, we 
may say that 2 weeks in a high vacuum suttievs to remove practically all moisture. 
For the most accurate work a longer time* is to be recommended, though the slight 
loss in weight subsequent to 2 weeks’ desiccation (^an hardly effect ordinary physio¬ 
logical or chemical rc'search. With vt‘g(‘table materials, desiccation should ])roce(^d 
for a ])erio(l longt^r than 2 w('(‘ks [as slight loss in weight was noted aftor this]. 

“As a matter of fact, howevt‘r, it can readily be seen that the sample, as soon as 
prepared for analysis, can b(‘ pla(‘(‘d in the vacuum and W(‘igh(*d as soon after 2 
W(‘eks as the results are needt'd. In general, the time btdween the preparation of a 
sample for analysis and tin* time when the r(‘sults ar(‘ imperativ(*ly ikhmUmI is con¬ 
siderably over 2 wt^eks. For preliminary determinations in nudabolism exi)eriments, 
where an ap|)roximate knowledge of tin* water-content of foods is necessary, the 
usual tiv(*-hour heating will sutlicv, and the final calculations may be based on the 
determination by the vacuum method. For t(*chnical work, obviously the method 
is, as alr(‘ady stated, too tim(M*onsuniing, though the advantages may append to the 
technical analyst and tin* method may ixissibly lind some use in sjiecial c.as(‘S. . . . 

“The compl(*t(‘ (hdiydration of buttiT in a high vacuum is of t‘sp(‘cial int(‘rest, 
when w’(‘ <!onsidt‘r th(‘ ditticnlties usually experiemced in securing an (‘(pial distrihu- 
tion of the material in tin* sample'dish and th(‘ passage of the wateu* through the 
supernatant layer of melted fat. It is worthy of note' that in several te*sts made* with 
thei vacuum method no special degre*e of importance could be* ascribe'd to an even 
elLstributioii e)f the sample. De'siccation was e'ejually <‘omple*te whe*ther the* sanqile 
was first mcltt*d in a thin layer on thei bottom of the dish, or large* invgular lumps 
of butter w'ere use*d.’’ 

Studies w’e*re made* of the e‘ffe*ed of different degrees of rarefaction on the elehydra- 
tion of samj)le*s. When the* atmospheric pre*ssnre* was re*.duce*<l to HtJ mm. the t*fti- 
cie*ncy of dehydration was conside*rahly incre.ase*el over that not(*d in the* de*sie!c,ator 
at atmospheric pivssure, and whe*n the de*gree ejf rare*faction was less than I mm. of 
mercury theincre*Hsed etlieae'ncy of de*siccatiem became very markt*d. “This ise*asily 
explaint'd by the*, fact that the* te*nsion of aeiueous vapor at the laboratory tempera¬ 
ture (20° ().) is about 17 mm. of mercury, and conseeiuently a pressure of 80 mm. 
reejuirt's a considerably highe*r temiperature to cause the tension of aqu(*ous vapor to 
eepial that of the gaseems me*dium. On the other band, with the high vacuum, the 
temperature of the* rejom is ]K*rhaps 20° above the boiling point of water at this degree 
of rarefae'tion, and consequently evaporation of water proce*eds with great rapidity. 
A (Hmsideration of theses facts explains the slow action of vacuum-drying as usually 
carried out, and also accentuates the imj>ortane*e of using a manometer inside the 
desic(*ator to indicate the pressure conditions after exhaustion.” 

In view of the results obtained the authors do not believe that drying in partial 
vacuum with heat is necessary or desirable. 

The determination of water in molasses, (1. Testoni (/Staz. Sper. A(jr. ItaL, 
37(1904)y iVo. pp. Different methods of estimating water in molasses 

were eompared. 
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The commercial analysis of cane molasses. I, Optical methods, M. E. 

Sawykr (Jour. Ainrr. Chrm. Soc.^ J7 (lUOo), So. 6*, pp. d(jm. 7).—In the 

method previounly proposed by the author for <lark materials the normal weight of 
molasses—2B.04S gm.—is made up to a volume of 500 ee. instead of 100 ee., as cus¬ 
tomary. This method has been tested by the author for 4 years, and while no claim 
is made that i)recision is attainable, it is believed to be vi*ry suitable for j)ractical 
purposes. 

Different methods of fat determinations in milk, 1^\ Finis, 10. Holm, and 
A. V. IvKAKre (bVr. K. \'<’f. oij Lamihohoji^kolr^ /joh. Loodokoiiom. Forsdf/ [Fopm- 
h((f;rn'\y 5(1 (7.W.7), pp. 1-JJ ).— The re])ort gives tlui r(‘sult8 of an investigation of the 
reliability and comparative value of the extraction method of milk analysis and the 
(Tottlieb-Kdse method. Tin* ernjrs of analysis found in th(‘ case of the former 
method are of (‘special imi)ortance in the analysis of skim milk and buttermilk, in 
the case of which it may give* from 0.1 to 0.2 per cent too low results. 

Tin* “sin-acid” metlnst of fat determination in milk was also studied, tin* results 
showing that ordinary mixed milk containing formalin in the |)rof)ortion of 1:2,000, 
if left for soimi time (14 days), will give too low r(‘snlts; also that the method is not 
applicable to analysis of skim milk and buttermilk. As the “sin-acid” method 
has, however, been modifi(«l since this work was done, it is felt that tin* method 
must still b(‘ considen'd in the experinu'iital stage.— f. w. woi.l. 

The new method of determining fat in milk, Sichler’s “ sin-acid” butyro- 
metry, (i. Counalma (SIoz. Sprr. Apr. Hol., dS {/!H)5), Ab. />/>. JJ7-J40).- (Jom- 
jiarative determinations by tin* Sichler and (lerber methods an‘ re])orted. The 
results agre('d very closely. The advantages and disadvantages of the n(‘w method 
an^ j)ointed out. 

Detection of added water in milk, Ftz {.Milrlnr. /ndhl., / {l!ff)5), Ab. .7, pp. 

author discusses tlu* dett‘ction of wal(u* iu milk by mc'ans of tests f(»r 
nitratt^s and by tin* index of refraction. The disapp(‘aranc(‘ of nitrates in milk when 
add(‘(l in water was believed to be associated with the d(‘\(‘lopmeiit of lactic-acid 
bactcM’ia, which could of conrs(‘ lu^ l(^ssi‘ned by past(‘nrization. It is believ(‘d that 
h(*ating milk has no effect on the index of refraction. 

Table for computing the total solids and the solids-not-fat in milk from 
the specific gravity and the fat content according to the Fleischmann for¬ 
mula, UirrrNKK and rLKicii (Mi/rh. Zip., dj (Am7), So. /.s’, />//. .'I/,, JI5). 

Contributions to the examination of butter, AI. Siecjkkli) ( MJrJnr. Zrnthl.^ 1 
(/.W/7), So. 4-, pp- 155-17 }).—The author reviews recent investigations relating to the 
methods of butter analysis and re|»orts determinations of the Reichert-iMeissl, JNj- 
Icnske, saponilication, and iodin numbers and the nK‘an molecular wi‘ight of the 
volatile and nonvolatih* fatty acids in a nund)er of sampl(‘s of butter from 2 largt* 
dairies. 

The results are discusscMl at some length as r(*gards the value of the difft‘rent det(‘r- 
minations in deti^cting adulteration. While the addition of cocoanut fat to butter 
may lie detected l)y means of the metliods of Juckeiiack, Polenske, and bdnu*r, it is 
not believed that there is at present a satisfact(»ry method for th(‘ jxjsitive detection 
of the addition of animal fats. 

The extraction of tanning materials with various extractors, F. V. Vkit( ii 
(Jour. Ainer. Chem. Sor,, J7 (1005), So. d, pp. 7'd4-7,^0, fip. /). -This ])a})er, which 
was presented before the Association of Official Agricultural Chemists at its meeting 
in 1904 (E. S. R., 10, p. 028), gives the comparative results obtained on different 
materials with 8 extractors. , 

The determination of ash in plant substances, 10. (Iitt/icit (Cheiu. Zip., JU 
(1905)^ No. 40^ p- 556 ).—The method of incineration with basic calcium phosphate 
first j)roposed by Ritthauseii is described. 
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On the use of sodium carbonate and oxalate in acidimetry, S. V. Ti. Soren* 
SEN and A. C. ANJ)EasEN (Ztschr. Anabft. Chevi.y 44 (1905)^ No. >^-4^ pp. 1’^>(>~184)> — 
Invostijifations are reported which, it is claimed, show th(^ reliability of these sub¬ 
stances as means of titratinjj: acids if a j^as flame containing sulphur is not used with 
the fb*st, and corrections for impurities made for the second. 

Report of the chemical department of the Swedish Moor Culture Station, 
1903-4, H. VON Feilitzen (Sremka Mosskultorfor. TUMr., JO {1905)^ No. pp. 
J57-lSSy Jigs. 4 )-—The report, which covers the period from Novemlxu* 15, 1905, to 
December 81, 1904, }j:ives the results of analyses made durinj^ the year of soils, soil 
amendments, fertilizers, crops, and technical moorland products. Views of the lab¬ 
oratories of the station are also j^iven, with plan of the rooms and invertories. —f. w. 

wo EL. 

Progress in the field of agricultural chemistry during 1004, A. Stuizer 
{(■licon. /tg.,jn llUOo), No. JO, pp. J^7-9:i ).— A review, with numerous references 
to literature, of investijj^atioiis in chemistry as applied to soils, jilant production an<l 
physioloj'v, fertiliz(*rs, animal ]>hysit)lojj;y, h‘i*dinji: stuffs, soil bacterioloj^y, and 
methods of agricultural analysis. 

Review of foreign work in agricultural chemistry, i). \\ . Hajirison (Jour. 
Amcr. ('hem. Soe.^ J7 (/.Wl.l), A’o. 6*, pp. 701-770). —This is a brief and partial review 
of articles relating to the chemistry of f(‘rtilize!‘s, soils, (ield crops, dairying, and ani¬ 
mal feeding wfiich have api)eared in foreign juiblications during the last few yearn. 

METEOROLOGY - WATER. 

Monthly Weather Review {Mo. Weothtr Rce.^ 03 (1905), Nos. /, pp. 1-^fO, Jigs. 3, 
charts It; J, pp. Jigs. 3, charts 17; 3, pp. tSA-lJO, Jigs. 3, charts —-In addi¬ 

tion to th(^ usual reports on for(*casts, warnings, weather and (trop conditions, iiufe- 
orol(»gical tables and charts for the months of January, February, and .Manfi, 1905, 
recent [)apers b(‘aring on met('orology, risnait additions to the Weather Ihiriiui 
Library, etc., these numbers contain the following articli‘s and notes: 

N{). 1.—Special contributions on Kscapt* of (Jases from the Atmosphen*, by (1. J. 
Stoney; The Coordinates of the Unite^l States Weather r>un‘an Station at Mount 
Weather, Va. (illus.), by 11. 11. Kimball; The J*rop()se<l (^)m[K‘tit,ion in I’ori'casting 
at Idege, by 11. Ilrunhes; Solar Halo of February 8, ltH)5, at Washington, D. C. 
(illus.), by Fi. R. Miller; M(feorological (’harts of the Indian ()c(‘an, by C. F. 
Talman; Kartluiuakes of January and February, 1905, by (’. F. Marvin; and Dr. 
J. O. Harris, by W. H. Burns; and notes on ap])aratus for instruction in ])hysicsand 
meteorology, a river and flood service on the (Jrand River oi Michigan (illus.). 
Weather Bureau men as instructors, methods of measuring duration of rainfall, and 
low temiuTature at Thompson Hill, Conn. 

No. 2.—Special contributions on A Relation lletween Autumnal ^infall and the 
Yield of Wheiit of the Following Year—Preliminary Note, by W. N. Shaw (K S. R., 
16, p. 955); Contributions to Marine Meteorology; High Water in the Great Lakes 
(illus.), by A. J. Henry; Cnusual AV'^eather at Dodge, Kans., by K. D. Fmigh; Studies 
on the Diurnal lVrio<ls in the Lower Strata of the Atmosi)here—T, The Diurnal 
Periods <f the Tmnperature (illus.), by F. H. Bigelow; and Mathematical Theory of 
Ice Formation, by S. T. Tamura; and noU^s on the fourth international conference 
on aerial research, the Meteorologia generale di Luigi de Marchi, Pernter’s theory 
of the rainbow (illus.), meteorology in Haiti, and Weather Bureau men as 
instruct )rs. 

No. 3.—Special contributions on Application of Mathematics in Meteorology, by 
F. H. Bigelow (F. S. R., 15, p. 20); Tornado in Eastern Alabama, March 20, 1905 
(illus.), by F. P. Chaffee; Studies on the Diurnal Periods in the Lower Strata of the 
Atmosphere — II, The Diurnal Periods of the Barometric Pre.4sur(‘, by F. IT. Bigelow; 
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Snowfall and Water Equivalent, by H. C. FrankeniieM; Kartlninake of March 21, 
1905, by C. F. Marvin; The VariatioiiH in Atiiiosi)beric Transpartaicy dnrinjx 1902, 
1903, and 1904, by II. II. Kimball; Twilijjbt Glows and Gonneeted Fhenomena 
Observed in 1902, 1903, and 1904 in the Pyrenees, by K. Marchand, trails, by Miss 
R. A. Edwards; and the Solar Eclipse of August 30, 1905, as Visible in the United 
States (illus.), by W. F. Rijy^e; and notes on Tornado near Bluff S])rinjj:s, Fla., 
March 20, 1905, and Weather Bureau men as instructors. 

Meteorolog-ical notes for the year ending September 30, 1904, .V. Landkr 
(Hast Knit S<‘i. aixf X(t(. I fist. Sor. Rpt. and Tranx.^ i'i. xer.^4 (/•W-0,y>/>. 
fiij. /).—The wa‘ather conditions at (Canterbury <hirinj' tin* year are briefly summa- 
rize<l and the telluradiom(‘t(*r, “a new instrmmuit for accurately nu'asurinj'terrestrial 
radiation and foretellinj' tlu* weather by indicating the variations in the amount of 
aipnMuis vapor pre.sent in the atmospheres” is brit‘lly <lescribed. 

Periodic variation of rainfall in the arid region, W. B. Stoc’KMan ( V. S. Dept, 
df/r., Weathee Bar. Bui. Xj pp. /.'7, majt J). —This is a paper which was read before 
tlu‘ Twadfth National Irripitioii (V)n;!:rcss at 101 Paso, Tt*xas, November, 1904, and 
summarizes information relating to the character, distribution, and amount of pre¬ 
cipitation thn)U<>:hout tlu‘ ari<l n‘^ion of the Unit(‘d States. Data are comi)iled “ for 
a f(*w stations in i‘ach State, selected so as to best show the avt'ra^e conditions that 
have obtained j^iaierally over the States and rejijion, due consi<lerati(»n also b(*in^ 
^iven to lenj^th ami continuity of record and altitud(‘ of station.” 

Climate of the Province of San Luis, Argentine Republic, A. \j. Ukavktti 
( da. Min. Af/r. Ar(jenlina, Rere. A(/r. {Atp'an.), / Xa. fty ;>y>. (i7-S.I). —This is 

one chapt(‘r of a delaiU'd report on the agricultural conditions of this provinct*, sum¬ 
marizing the m(‘t(‘or(»logical conditions (tem]H‘ratur(‘, pri‘ssure, rainfall, wind) of the 
region. 

Climate of the Province of Buenos Ayres, Argentine Republic, K. ,1. IluKucio 
{.\n. Min. Aif)'.*A>'(ientlna^ Seee. Ape. (Apean.), 1 i IPO//), Xo. pp. 7.^-SS). —This 
artich* forms part of a d(‘t4iiled r(‘|)ort on llu* agricultural (M)nditions of this |)rovince. 
It summari/es tiu' availabl(‘ met(‘orological data with refercaict' to <linrnal variations 
in temperatnn*, averagi' and extreme monthly ti‘mp(’ratur(‘s, m(‘an t(‘mp(*ratures for 
diffiM’ent stations, winds, atmospheric pn'ssun* and humi<lity, ami rainfall. 

The action of cannon used for protection against hail, .1. Vioia.K [Dampi. 
Bend. Aead. Sri. [/Vnv'.s*], I.jo (JPOP), Xo. 6', pp. oV/d). —Tlu* results of hail pro¬ 

tection (‘xp(*riments mad(‘ during 1904 by tin* Syndicate of P»(‘aujolaisover an ari‘aof 
about 12,()()() luM'tares. and also t(‘sts ma<le in (V»te-d’()r an* snmmariz(‘d. It is 
claiim*d that the results an* (‘n<*oii?’aging ami indicate that the cannoiunliiig tt*rids to 
reston* the eUM*trical (*«pulibrium and so mitigat(‘s storm comlitions. 

Frost protection experiment in Hohenheim, 1904 [(larlennrlt, P (IP0o)y Xo. 
'd/h PP’ 2Sr)-'dS7). 

Influence of the temperature of the earth’s surface, of thermal inertia, 
and of radiation on errors in the determination of tho temperature of the 
air, P. Boinsov {he. Moxme. Selxh\ Khoz. Inxt. {Ann. In.d. .\pron. Moxrou) y 10 {190//) y 
Xo. :iy pp. o//0-dP4 ).—This article rei>orts data collected at the Moscow Agricultural 
Institute, which show that the temperatures registered by thermometers in sheltei’s 
differ from those of the free air, being inlluenced by the tem])erature of the surface 
of the soil or of the j)lant cover, the <lirection ami movement of the wind, radiation 
from the shelter, etc.; and it was further noted that the temj)erature in an ordinary 
wild shelter lags behind that of the air, sometimes to the extent of one hour.— 

P. FIREMAN. 

On the presence of formaldehyde in the atmosphere of towns, A. Trillat 
{Bui. Soc. Chim. J^arlxy d. xer.y Hd {iPOd), No. 7, pp. 39^-895 ).—Studies similar to 
those reporte<l by Gautier and T/*vy and Ilenriet (E. S. R., 15, p. 957; 10, p. 23S) 
are reported. A method of preparing a neutral xOilorhydrate of rosaniline test paper 
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which can lie used for detectinj? the presence of formaldehyde in the atmosphere is 
descril)ed. 

Evaporation observations in the United States, II. U. Kimball ( S. Dept. 
Agr.y Weather Ihir. Dor. pp. 8^ Jigs. 2). —Kej»rinted from Monthly Weather 
Review for DeceinlKjr, 1904 (E. S. R., IH, p. 954). 

Copper as an algicide and disinfectant in water supplies, G. T. Mooke and 
K. F. Kellkrman (U. S. Drpt. Agr., Bar. Bhnit Indus. Bal. 76, pp. o5). —This bulle¬ 
tin is Huppleinentary to Bulletin 04 of the Bureau of l*lant Industry (E. S. R., 10, p. 
2;18), and ^ives the results of treatment under the direct supervision of representa- 
tiv(‘s of th(* Laboratory of Plant J*hysiolojry of a numlKT of lakes and reservoirs dur¬ 
ing the summer of 1901. Definite recommendations are ^iven rej^ardin^ the methods 
of i)rocedure, for the jj:uidance of those havinj< to <leal with the question of contami¬ 
nated watt‘r. 

Th(‘ r(‘sults are summariz(‘d as follows: 

“During thc^ summer of 1904 ovtT .50 reservoirs were successfully treated for the 
removal of al{;jc. From these r(‘sults and from further exi)eriments in the labora¬ 
tory ami elsewhere the following facts have Imen develo]>ed: 

“Much h‘ss copjier is rcijuired to (‘radi(*ate alj^;e from reservoirs than would be 
necessary to di'stmy alj^ji* under laboratory conditions. 

“The effect of this metal upon fish is of consiilerable importance and requiies 
more study. 

“The physical and chemical constitution of a water are factors to be considered in 
determining tin* (piantity of copper sidphate to use in a water supply. 

“The elimination <»f polluting forms som(‘tinn‘s makt*s possible the dev<4opment 
of other species, but so far thest* species have never bet‘n tin* cause of complaint. 

“Asa result of the sudd(*n d(‘struction of gr(‘at mind lei’s of polluting alg.'c for a 
few days immediately aft(*r trt*atment of a water supply there is sometimes an 
increase in odor and taste. 

“The us(* of (*op])er is an etiicient emergency method for sterilizing wab*r con¬ 
taminated with the bacillus of typhoid fever. 

“Metallic copper offers a convenient and etiicient means of sterilizing small 
amounts of water. 

“Cop]>er may be usefvd in the projier disposal of sewage. 

“Cop])er is of great value as a supplement h) filtration in case of accident or 
inismanageinent. 

“ rn<ler certain conditions co]>per may be used to great advantage in eonneidion 
with filtration. 

“There is no authentic record of fatal copper ])oisoning, and many of the best 
authorities do not consid(*r cop[>er a true j)oison; th(*y hold that it is a natural con¬ 
stituent of the body, and in minute (juantities has no effect upon man. 

“The suggested medicinal use of coi>per in cholera, tyjihoid, and related dist'ases 
seems important.” 

The copper sulphate treatment for algae at Middletown, N. Y., .1. M. Gaiko 
(Kngin. News, .W (litOh), No. 2, pp. SS, 84). —Tlu^ successful treatment of three reser¬ 
voirs is re}>orted. 

Interpretation of a water examination, W. B. Mason {Bcioice, n. ser., 21 
(1906), No. 689, pp. 64<S-668). —A general discussion of this subject in which “blind 
adherence to cut ami dried standards” is cautioned against, as is also the hasty 
adoption of the copper method of purifying water. 

The softening of hard water by heating it under pressure, N. Kntoiit 
(Engin. News, 68 (1906), No. 12, pp. Sll, 812, fig. 1). —The results of comparative 
tests of the effet^t on hardness of boiling water under normal pressure and under 
pressure of 6 or 7 atmospheres are re^iorted. 
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Tt was found that the j)re(*ipitation of calcium carbonate ia 8ul)stantially the same 
in each case, while the precipitation of majjnesium carlxjiiate ia increased ])y the 
difference between 8.52 and 4.(>1, or 3.91 by the greater pressure. Boiling for 20 
minutes at the normal pressure removes 44 per cent of the temj)()rary hardness; that 
is, the calcium and magnesium carbonates. At the increase<l i)ressure, 63.5 per cent 
is removed. The water, therefort*, can not be said to be soft(*ned by either process. 
It was found . . . that on treating the raw water with lime water in the ratio of 6 
to 1, 71.42 ]X'r cent of the temporary hardness was removed.” 

A study of the underground waters of the region of Cadereita Mendez, 
State of Queretaro, J. dk H. N'lM.AKKnno (IloL Sec. hhmento [J/fjr/co], 'J. ser,, 4 
(1906), l^ropnganda No., Potuphlct l.i, pp. 6-66). 

SOILS FERTILIZERS. 

Investigations in soil management, V. II. Kix<j (T. S. Dept. Agr., Biir. Soiln 
Ihd. Jfi, pp. ‘ri06, pU. '0-'"''fhe three papers incliidtxl in this bulletin belong 

to a series of t> j)aj)ers constituting tlu* report of the Chief of the Division of Soil 
Management of the Bureau of Soils for 1902 and ltH)3. The otlier thrt'e papers of 
the series were published privately l>y tln‘ author, ainl havi* already bt*i*n noted 
(K. S. H., 16, j». 546). In recommending tin* pajKU's for publi<‘ali(ui, the Chud' of 
the Bureau of Soils explains that, the Bureau assunu^s no resfxuisibility for the 
(^ipinions and conclusions they contain. 

J .— Avunint of plant food rcadUg rcan'ceahle f$'oin field noth irdlt diatilled iraier (pp. BI¬ 
TS, tigs. 3).—This paper reports and discusses “the r(‘Sultsof tw») s(‘asoiis’ investiga¬ 
tions relating to the amounts of plant-food materials and otlu'r wat(‘r-soluble salts 
which could be n‘cover(‘d from different s<»il ty|)es and from the sami* soil types 
under diffenad conditions by bringing tlnan into contact with distill(‘d water fora 
very brief period ordy.” Tlu* more* important soil types in a nmnbt'r of tln^ an‘as 
survi‘yed by th(‘ Bureau of Soils in (icorgia, Marylaial, N(*w Jeasey, North (Carolina, 
Pennsylvania, South Carolina, Virginia, ami Wisconsin wen* studied. “One of the 
most important objects of these investigations was to asc(‘rtain what relation, if any, 
exists between the characha’ and amounts of the water-soluble salts pn*sent in a soil 
ami the yiehl and (piality of cro^) matunal upon it at tin* same time. In ])lanning 
and exe<aitiug those studies the w'ork was so shaptal that as far as |»ossible the inves¬ 
tigations shouhl hv. made in direct connection with some crop or ca-ops whose yields 
could be (hdinitely ascertained and whose growth was under observation.” 

Earlier investigations along the same line an* r(*viewed. Tin* nu‘thods of taking 
soil samples and prei)aring the soil and plant extracts are des(aabe«l. “In prei)aring 
the soil extract the cores of the soil sample were well broki‘n dow n and thoroughly 
mixed in a granite-ware basin. Two lOO-gm. sami)U‘s were then weighed out on a 
Springer*torsion balance, one being transferred to a Wtslgwood mortar and the other 
to the dry ovt‘n for moisture determinations. In a graduated tiask 5(M) cc. of dis¬ 
tilled water were measured out, and ( iiough was added to the sami)l(^ in the mortar 
to work it into a thierk paste with tlu» p(‘stle, breaking dowui the granulations, when 
the balance of the water was adde<l ami the whole stirred continuously with the pes¬ 
tle during 3 ndnuti\s. The supernatant turbid li(]uid was then transferred to a pint 
Mason jar and from here, usually inside of 15 minutes, to the filter chambers. . . . 
By means of com])ressed air in the reservoir the solutn)ns were filtered, under a 
pressure of about 30 to 40 lbs., through Chaml)erland-Pasteur filters, and perfectly 
clear extracts obtained in from 5 to 20 minutes, depending upon the charaerter of the 
soil or the amount of fine sediment remaining suspended in the solution to bedepos- 
ittxl upon the walls of the filters. . . . 

“ Jn the i>reparation of plant extracts for the work here reported the samples were 
always taken at the places wliere the soil samples were procuretl, and at the same 
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time, in order that the observed soil and ]>lant data nii^ht l)e as definitely related as 
possible. The plants wore out up when fresh, eare beinj: taken to avoid wiltinjj, 
into fine ])ieees, to permit of reliable sainplinjr. Then 100 j^m. were dried for moist¬ 
ure determination, and 20 jijm. were transferrt*d at one(i to the mortar and thorouj>;hly 
erushed with the i)estle, after which 500 cc. of dislillcMl water were added. The 
whole wius stirred with the pestle during 5 minutes, and the solutions were <lecolor- 
ize<l and filtered.” I)(*colori/ati(»n was accomplislied )>y th(» use of 3 to 5 fftn. of • 
carbon black to 100 j^in. of soil, or to,20 pn. of j^reen ])lant. This usually rendere<l 
the solution colorless after standing 15 to 20 minutes with frecpient ajritation. 

The methods usc'd in analyzin<r the extracts have lu'en described in a previous bul¬ 
letin of the Bureau (K. S. R.* 15, p. 457). The (‘arli(‘r studit's n‘porte<l wen* made 
with fresh sam})K‘s of soil. For reasons already noted (t'. S. R., 15, p. 255) oven-clried 
samples were ns(*d in the lati'r work. 

The results show in j^eneral that relatively larjre amounts of salts an* either actually 
in solution in the soil moistn?’e of tin* li(4<ls (*xamifu‘d, or an* in such fonn that tliey 
at on(*e enter solution N\h(*n that moistun* is diluted with <listilled wat(*r, although 
there were (*onsidera])lc diff(‘rcnct*s betweem the ^rou[)S of soils from the different 
States in the amounts of solids which were rec(>vered from them by extractinj^ with 
distilled water. It was also shown that the application of fertilizers very materially 
increased the amounts of salts recovered from tlie soils. 

‘‘Tire largest amount of solids recovere<l from the surface-foot of any soil W’as filU.? 
j>arts per million in tin* case of a Janesville* loam, and tin* small(*st amount, omittinj' 
three doubtful results, cann* from tin* S(‘hiia heavy silt loam, ItO.tl parts p(*r million 
of the dry soil. The first, <»r larjj:(*st annnmt, rei)reseiits wt‘ll up toward 2 tons of 
aolublo matter per acr(*-foot, or t).5 ])er ce‘nt of the soil moistun*, (!omput(‘d on a sat¬ 
uration eejual to one-third the dry weijxht of tin* s<*il. . . . There app(‘ars to be 
no relation of amounts of wah*r-soluble salts tt) tln^ size* e)f soil grains, unless possibly 
the j)hosphates re.*e*overe'd do ineavase* as the* size of the* soil ^raifis de‘e*re‘ase*s.” 'Pin* 
toUil water-soluble salts re*cov(‘re‘d from S soil type's ranj;e‘d from ne*arly an e*ven ton 
p(*r acre in >»e)rfe)lk sand to 5 tons in Jane*sville* loam, elistribute‘d through the* surfaea* 
4 ft. of seal. 

Data are also reporte*d showing the* incre*a.se*<l annamts of soluble matter eebtainevl 
frean soils by repeateel washinjj: ainl elryinj' and by ce)ntinu()us })ere*e)lation; the 
amountse)f soluble salts e'arrie*d by well and eh’ainajre* wate*rs, anel plant fe)eMl re*moNe*el 
from soils by creeps as e‘e)mpare.*d with the annamts r(*e*e)vere*d by distilled w’ate*r. The 
jjre)und w'at.e*rs we*re fe)und to have* a hijjfher e*ontente)f nitrie*ae*id than runninjj: wate*rs. 
It was also she)wn “that, freem the surface 4 ft. e)f soil, tln‘re was reemve're^el per acre 
enough nitroj>;en, by the* thre*e*-minute w'ashin^, feer a cro]) of 2J teais of e*lover liay. 
Of i)e)tash, there was e*ne)U^h re*e*e)ve*reel feer tvve», and e)f phosphe)rus i*ne)U^h fe)r 
about live sue*h e*rops.” 

II.—Jieldlifnt of rrojt iiidth to fhr auiniints (tf v'atrr-Holohtc pt(t)ii~1nod indtenah recov- 
ered from soiln (pp. 711-124, pi. I, fiji:s. fi).—This pa})er presents “astuely of existing; 
lielel coinlitions anel relations, [incluelin^J a critical comparative study of 8 soil types, 
bearing'the same? 2 crops, w here* all e)f the? e*onditi<ais under control were maefe as 
clos(‘ly similar as prae*tie*able. . . . The prime e)bje*ct was the fullest attaijia})le 
knowledge e)f the chara(!te*r e)f the se)il .solutiem anel a ceuTelatiem of this character 
with different soil types, with elifferent methe)ds of se)il management, anel with the 
yields e)f crops. In e*arrying out that stuely the work was so planneel that, as far as 
possible, the soluble-salt eleterminations were made in connection with some crop 
whose yields were ase*ertaineelanei wdie)se grow th was uneler observatie^n.” Previous 
work of like nature, i*spee*ially that deme at Rothamsted and at the Wise?e)nsin Sta¬ 
tion, is review ed. 
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Th(^ invoHtigatioiiH roportiMl were made on S soil types in 4 different States. The 
crops experimented with were eotton, ]>eas, i)eans, corn, and oat?!. Tlie intinenee of 
mannre and j3;uano and of the moisture eontent of the soil was alsf) studied. 

By thejnethod of washinjj: the soils, carried thronf;h the season, and l)y examin¬ 
ing^ the plant sap of the crops j^rowing upon the soils, it wtis shown that the ri‘cov- 
erahle water-soluble salts were materially larger where the yields were also larger. 

“ The evidence here presented, taken all in all, mak(*s it cl(*ar that, in so far as th(‘ 
soils investigated are concerned, there is a well-marked ttMidency for larger amounts 
of W'ater-soluhie salts to he recovered hy the methods adoptt'd from tlu‘soils upon 
which crops have mad(‘ th(‘ larg(*st yields. That tlu* ohserv(‘d diffidences in yu‘lil 
are due to the ohs(‘rve<l diffcnaices in the salts present ih tht‘ soils is :i distinctly dif¬ 
fident matter.” 

There was shown to he “a rather rtanarkahle conconlancc* between tin* yii'lils and 
the recovered ])otash, imlicating that the variations in tin* amounts of ])otash, in 
soluble form in the soil, have been more intlmuitial in (Udtdinining differences in 
yii‘lds than have those of the other ingredients studied.” 

///. — liflatinn (if (if cl’nndtolotjU'id ciiriromucnt to troji yields (p]>. 125-205, 

pis. 5).—This paper reports ami discussi‘s ohservatioiis made during 1005, in connec¬ 
tion with till* investigations nott‘<l ahovi‘, at (loldshoro, N. (\, iMarlhoro, Md., Lan¬ 
caster, Pa., and Jam'svilli*, VVis., on soinii of th(‘ climatological conditions affecting 
the soils and idops. riicy include ri'cm-ds of rainfall, sunshine, soil teinpiu'atures 
and moisture, air temperatures at 4 ft. ahovi* th(‘ soil in a corn lii‘ld, and evaporation 
from a soil saturated hy capillarity, as wi41 as “a I'ompaT’ative soil moisture* .study 
madi* on 8 soil types, in which tin* effect of limiting thi* capillary supply of moisture 
and of excluding the rainfall, upon the growth of i’orn and upon tlu* water content 
of th(‘ soil, [was] det(*rmined. . . . 

“IiiiU’derto make a comparative .study of the rate of (‘vaporation from i'ontinn- 
ously moist soil surfact's a soil evaporimeter was (*onstructi‘il from galvanized iron in 
the form of a cylinder, with closed bottom, 2 ft. di‘(‘p, which was sunk in the lielil. 

. . . The cylinder had a <liami*ter of 4 ft. and was arrangtsl in sm h a way that an 
automatic r(*c(ird of tin* rate of evaporation might he ohtaiiuMl by thi* use of a w’ater 
r(‘gister. . . . 

The evaporimeters . . . were all tilled with soil from the unfertilized subplots, 
using .‘Joil from the surface t) in. The soil w'as introduced in layms about 2 in. thick 
and firmed so as to st-curt^ about tin* normal w<*ight per cubic* foot for the soil in 
place. 

“At the bottom of the (‘vaporinuder tlH*rc* was a watew n*!^ervoir, rising to the ]i(*iglit 
of 1 ft., upon which the shelter for the wah*r register restc'd. Water could be added 
to or rtanoved from the re.servoir as desired. Ppon this water surfac*e rested the 
lloat of the water register. Before introducing th(‘soil the bottom of the evapo- 
riimder was covered with a layer of sand or gravel, thus providing a meclium through 
w hich the wat(‘r could spn‘ad easily and uniformly under the w hole soil surface. 
The level 4)f the surface of the soil in the evaporimeter was about 2 in. below that of 
the rim, and was left firm, smooth, and horizontal, and was k(*pt free from all plant 
growth throughout the seiison. The level of the water in the re.servoir was usually 
maintained at about 1 ft. below the .surface, water being added once per w'eek and 
removed w hen made neemsary as tlie result of rains.” 

A set of similar evaporimeters 4 ft. deep and having a larger reservoir were used 
for studying evaporation from corn jdauts growm on the different soils. 

In order “to ascertain in how far the soil moisture contained in the soil at the 
Ix'ginning of the growing season is capable of carrying a corn (toj) toward maturity 
when no rain is allowed to fall upon the ground, and what the yields w’ould be . . . 
2 blocks of soil on each of the 2 soil types at each of the 4 stations w'ere cut off from 
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IIjo iuljiiceiit soil of tho fit*M In dig^^injr tmu'hoH around them to a depth of 4 ft. and 
iueasing these ])lo(*ks in a framework of lath so as to shut them off from a supply of 
moisture through latiual capillary movement from the adjacent soil, and in one block 
in each set tin* cube was cut off from a capillary supply of water from below by a 
similar j)rovision. After tbe blocks ha<l been thus inctused the soil was returned to 
the tri‘nch(*s about tluMii, and corn was planted on the blocks in the soil in its natu¬ 
ral tiekl condition, holding the moisture which had been ac(piiri‘d during the rains 
which lunl precede<l the beginning the experiment. . . . There was thus ^e(;urt.<l, 
on (‘ach of the two types of soil at t^ich station, one set of caibes, 4 ft. on a side, when* 
tlH‘ soil was left in its natural undisturbed condition, and which contained the 
natural amount of moistun* of tbe tield at the tinu‘, but from which all supplies of 
moistun* from tlu^ sides and from the bottom wtux* cut off, and ii secoml st‘t of cubes 
in which, whiUi tlu‘ supplies of moisture from the sides were cut off, thei’e was free 
opportunity left foi’a capillary ris(‘of moisture fioni Ih'Iow. . . . 

“ From th(‘ n‘sulls ri'ganling yii'lds, tlu* oidy conclusion which it app(*ars legitimate 
to <lraw is tliat the* moisture ndations canu' to b(‘ so pr(*judicial to growth that in no 
casi* coul<l tbe (Uwt'lopment b(‘ even aj>proximatc‘ly normal.” 

How to build up worn-out soils, (J. \V. (’\iivi:R {Mdhmna Tiiskrgn’ Sta. llnl. f!, 
pft. / >, ./e/.s*. 'rids is a discussion of this subj(‘ct basiMl upon th(‘ results of M years’ 
stmly at tlu* Tuskege<‘Station, “emphasizing tlu* subject of crop rotati<m, <leep plow¬ 
ing, terracing, b'liilizing, etc., kt‘e])ing in mind tlu* poor ti*nant farmer with a one- 
horse e(piipment.” 

Tlu* 1 ’i‘sults an* thus summarize<l: “(1) It pays to make a goo<l se(*<l b(*d by i>n*- 
])aring tlu* soil d<*(*j) and pulverizing it thoroughly; (2) swamp muck and leaf mold 
are vahiable as a fertilizer and shoubl be used whenever tlu*ycan lx* gotten easily; 
(o) d(‘ep plowing perndts tlu* water to go into the soil, thus r(‘ducing the terracing 
to a ndnifuum, which giv(*s inon* art*a upon which to grow' croj)S, and also renders 
cultivation much mon* easy; ( I) peanuts sliould be grown by (‘very farnu‘r; (5) with 
proper maidpulation our poon‘st soils may Ik* made to produce* an abundance of the 
staphs croi)s.” 

The composition of West Prussian soils, M. S(’HMok(jkr {Landtr. Jahrh., 
(190'})^ X(t. pp. I'/.l-Id}). ~ T\\i' ugricidtural and geological (*haract(*ristics and 
mechanical and chemical analyses of dO soils with corr(*spondingsubsoils are reporti'd 
and discuss(*d. 

Geological observations on analyses of some West Prussian soils, A. Jkntzscu 
( L<nnhr. J// {luort), iVo. pp. —The relations of iht* geological origin 

and character to chendcal c(jmj»osition of .’iO soils and subsoils an* discussed. 

The chemical nature of the soils of New South Wales with special refer¬ 
ence to irrigation, F. F>. (Ji tiirik (./ear. and I*rnr. lioi/. Sor. X. S. Etajin. 

/SVrb, S7 {J90r!)^ pp. LI-LX ]^).—A general discussion of this subject, including anal¬ 
yses of typical soils from tlu* send-arid ])arts of New South Wales. 

Soil investigations [inthe Philippines], A. M. Sanchkz {[Philippine] Par. A<jr. 
Hpt. 1004^ P/>. (14 7(1 ).—This report is largely devoted to a description of certain 
explorations in Hengui't, C’agayan, lsal)ela, and Union Provinces, and to a history 
and description of the methods of (niltivati<-)n of tobac(‘oand other (?rof)S in tlu*Ke dis¬ 
tricts. Physical and chemical analyses of soil samples are presented and compared 
with soils in certain areas in the United States. 

The rational classification of sand and gravel, A. Atterbeiuj {Chem. ZUj.y 29 
{1900)^ Xu. i/>, jtp. 195-19S).— \ new emulsification of the different grades of soil par¬ 
ticles which it is believed to be desirable to set)arate in mechanical soil analysis is 
given and discussed with reference to the bearing of mechanical analysis on produc¬ 
tiveness of soils. 

The mineralogical analysis of soils, J. Dumont {Compt. Rend. Acad. Sci. 
[Paris]^ 140 {1904)^ Xu. Kiy pp. 1111-1118 )'.—^The methods used by the author are 
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described in detail. Thes(» methods involve 2 scries of operations, (1) the separation 
of the unaltered sainl by means of ehemieal reajjents, and (2) the separation of the 
different minerals which are present. 

Denitrification of soil, III, (L Am cola ((Utz. Chim. IlaL, .>4 (11)04)^ //, pp. 
.WZ-JL'l; hi Join'. Chnn. Sor. ILonifon^, SS (IPOo), So. oOU, IT, p. 1U4). —Studies 
are reported which lead to tln^ following eonehisioiis: 

Applications of calcium and sodium nitrates jj^ive better results than no nitrate, the 
cahaum nitrate hein^ more t‘ff(‘ctive than the sodium nitrate, (invu manures ^ive 
better results than \\ell-rotti‘d stalile manure, the latter better than fresh stable 
manure, and fresh stahh* manure better than straw. The j^tmeral conclusion, (*on- 
tirmin^ n'sults previously (»btain(Ml, is that calcium nitrate*, a natUT’al pf’oduct <»f 
nitritication, is a betti*r I'lM'tilizer than sodium nitrate. The calcium salt, moreover, 
offers greater resistance to the action of tlu* <lenitrifyiu*i: orjrauisms than the soelium 
salt, de*nitriiication de*peu<lin»' mainly upon the characte*r of theorjranic matter of the 
mainin*. 

The author belit‘ves that. dan^(‘r from d(*nitrili(‘ation in the se)il may be* wholly or 
partially obviated only vvh(‘n tin* orjjfanic substances have been decomposed—that is, 
win*!! tlu* denitrifying organisms have l)e(*n n‘<hu‘(‘<l to a state* e)f inactivity. 

Experiments on the accumulation and utilization of atmospheric nitrogen 
in the soil. Is. Ib Voouiiuks and .1. (b Licmvn {Jour. Anirr. ('linn. Sor., ‘J'7 {WOo), 
So. o, pp. oofi-oS9 ).—A se*ries of ])ot expt‘rim(‘nts are* r(‘pe>rteel which were* dt*si^ned 
to show the* re*lation of h*|Lrumin<»us ewops, such as <‘o\v p(*as, to soil nitreejje'ii and to 
eie‘te‘rmine as far as practicable* tlu* value of such cre)ps as a sour(‘i* (►f nitre^j^en to sub- 
s(‘(]iu*nt noid(*jjjuminous crops. 

“The facts e*st.ablisheel in this expe‘riment are of V(*ry consiilerable* j)ractical impor¬ 
tance, even though tin* (‘xperiment itse‘lf was e'arrieel euit. unde*!’coiulitions more or 
less artificial. They d(*mo?istraf(*, in no uncertain mann(*r, that the* bact(*rial activi- 
tie*s that coiUH*rn the ^ain and loss e)f nitroj^en in tlu* soil are* manifolel aiul e*e)mplex, 
anel yet seisceptible of eliffe*re*ntiatie>n. bA’ielently the*re‘ was a »^ain e>f nitre)j^e*n in the 
be>x seals by nu*ans e»f symbiotie* tixatiem vvhe*re* the e*e)vvpt'a e*rop was ^reewn.’’ 

Substiintially tlu* same* matte*r has bt*,en publishe*el as Bulletin ISO eef the New Jersey 
Stations ( bb S. H., Ki, ]>. lOtb'i). 

The absorptive property of tho leaf cover of the soil of forests, K. IIh.nry 
{hill. Sor. Sri. Sonrij, :L srr., ft (190'f), So. '.i, pp. lOo-Ilo). —Studies by(’alas’snu*the)el 
of the? abseu'ptiv^e* e*apae'ity for water of the nn<listur)>e*el leaf e*e>v(*r e>f eau? sepiare meter 
e)f fe)rt*st se)il sheewe el that a e*e>ver of pieva neeelles abse)rbeel 41S jrm. of water per 1(K) 
jjjni. elry weight eif e'Ove*r, anel lH*ee*h h*af ceever abse)rbc*el ^m. 

The varying absorbent power of soils for bone superphosphate and mineral 
superphosphate, Me)NTANAKi [Slaz. Sper. Apr. /In/., AS {iPOo), So. A, pp. AoA- 
AoS). 

Agricultural phosphate, BAe iiMANN {I'nlilimfn Tnndir. Zip., r>4 {lUOo), So». A, 
pp. 49 - 0 I: A, pp. S'f-UO; 4,pp’ IAA-I4i; o, pp. 177 isr>). —A serie*s eef e omparativetests 
of this phe>si»hate anel The anas slafj; eai a variety eef e*re)f)s ^re)vvn eai le)am anel sandy 
soils are rej)e)rted. 

The? “af^rie'ultural phosphate*” nseel was a cruele* phosiehate? e*e)ntainin^ 22 te)24 })er 
e?ent of total phosphoric ae*id. The Thomas slag cemtaineel abeeut 20 per <!t*nt of te>tal 
phosi)horie* ae*iel, of which about 10 i)er cent was soluble* in citrate solution. The 
results show that the two j)he)sphates were about eepially effective on the loam soils, 
but that the “agricultural phosidiate” Avas somewhat less (‘ffective than Thomas 
slag on the sandy soils. 

Fertilizer experiments with calcium cyanamid on common soils and on 
moorland, II. von Fejlitzkn {Svemka Afonsknllarfor. Tidskr., 19 (/.W5), No, A, pp. 
lOO-J 10, Jip8. A). —Experiments conducteel during the season of 1004 with barley, oats, 
wheat, and t^tatoes indicated that this fertilizer on cu*rtain soils, like clayey and 



18 


EXPERIMENT STATION RECORD. 


sandy soils, as well as on the better kinds of <leeoinpoHed moor soils, fsave consider¬ 
ably poorer results than nitrab* of soda, and was not (|uit(‘ (‘(pial to siilphabi of 
ammonia. On ])()()rly dee<)mpos(‘d wliite-moor soils its effect was insignificant, and 
its use on such soils can not therefore he recommendi‘d.— f. w. woi.l. 

Manurial experiments with calcium cyanamid and garden plants, K. Otto 
{(f((rlrnllnra^ .),/ (/.W.^), No. p/>. ahs. in Jour. ('Jinn. Sor. [/>fan/rm], SS 

(JJiOo), No. //, />. /.w).—“Calcium cyanamid was found to be eipial to nitrates 
and ammonium salts in (lu* case of spinach^ although at first growth was somewhat 
ndarded. Kciually satisfactory n‘sults were obtained with lettuce when plante<l lli 
days after manuring. Th(‘ results of yx)! (‘xptniments sho\\(*d that calcium cyanfunid 
gave ladtiT results with whit(‘ cabbagi* an<l mai/(^ than sodium nitrate. Tin* manure 
seems to be suitable' for ganlen ])lauts, providexl that it is ai>plied a w'(‘ek or two 
before j)lanting, or i‘lse «lug in to a <lepth of 18-‘2t) cm.“ 

The action of nitrate of soda and sulphate of ammonia in connection with 
lime on sandy soils, H.\(*JtM\NN [Fnlilitn/s Landir. r>4 (/.W.;), No. pp. :/79~ 
—Comparative tests of tlu‘s<‘ 2 materials with lunl without the addition of lime 
on barley, oats, and iieets an* n'porteel. The results show that the action of the 
ammonium sulphate was increased by the aeldition of e-alcium carbonate; that of 
nitrate* of soda was not mat(‘rially affecteel. 

The use of leucin and tyrosin as sources of nitrogen for plants, f.. Li t/. 
{Coinpt. Jicinf. ,1cm/. Sri. [YViW.s'], J jO (1905)^ No. n*, y>p. ,{S()-;ISJ ).— Sainl cultures 
with ])umpkins and cultures in Uauliirs solution with fungi (Aspi'rgillus and IVni- 
cillium) indicate that h'uciu and tyrosin are rcaelily assimilateel by both phaniTogams 
and fungi. 

Inoculation of soil with nitrogen-fixing bacteria, .\. F. Woods (/ ’. S. l)rp(. 
Jf/r., linr. Plant Indus. Ilnl. 7.', jd. pp. tO).' In this y)ubIication the author briefly 
describes tin* commercial productiem of cultures of nitrog<‘n-li.ving bacteria, shites 
win'll inoculation is necessary and when it is not to lx* n'ronmn'inleeb and eh'seribes 
various conditions under which failures may be e\j)i‘c.ted. Diri'ciions for tin* 
handling of the culture' mabaijil an* given, and ct'iiain dangc'rs that may attetid 
inoculation by soil transfi'r are peunteel out. 

On the results of four years’ culture and liming experiments on moor soils, 
Ik Il.MiDT ( Drill. Lnndir. Prrssr, :U {J9()o)^ No. .19^ pp. 

On the injurious effect of an excess of lime applied to the soil, S. Sn/rKi 
{Bid. (hi Aijr.j Tokijo Imp. (hiir.y f! {/9fF>)j No. 4, pp. :i47-'F »/).—A series of ])ot 
exyierimc'uts with rice to further I'lucidate tin* cause of the depression of availability 
of ])hosphoric acid in yu-esenci* of large* amounts of linu* is ri'porti'd. 

It was found that an I'xcess of <‘al<*ium carbonabMleyiressed the yield very decidedly 
notwithstanding tin* fact that yihosyihoric acid was ai)i>lied in the easily availablt* 
form of secondary sodium yihosphate. (.)m the otln'r hand, the aynilication of calcium 
sulyihate under the same conditions resulted in an increased yield, indicating that 
the apydication of tin? carbonate deyiressed tin* assimilability of the yihosyihoric, acid. 
The application of powderi'd magnesite at a rab* furnishing three times as much 
magnesia as lime greatly deynessed the yield. The ayiydication of moderate amounts 
of lime in (!oniu*ction wdth bone dust did not notiiteably diminish the yield. This 
0 (?(airred, how ever, in a soil containing 11 y»er cent of humus. 

The analyses of stone lime, prepared lime, oyster-shell lime, wood ashes, 
and marl, L. A. V^iokukus {New Jersnj SUis. Bid. JS.J, pp. 27). —C/hemical and yihys- 
ical examinations of a largi* number of samyiles of these materials are rejiorted and 
discussed. Practical dirt'ctions regarding the use of lime are ipioted from Pennsyl¬ 
vania Department of Agriculture Bulletin tU (K. S. K., 12, p. (>27). 

Analyses and other studies of West Prussian marl, lime, and other 
commercial lime fertilizers, M. 8 ciimok(;ku {Landw. .rahrh.^ S4 {1905)^ No.3, pp. 
177-232 ).—A large amount of analytical <labi is rey^orted and disi;ussed. 
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Commercial fertilizers, A. (»ohs and W. J. Jonks, .Ir. (IndUtna Stn. IhtL pp, 
map /).—Tho res^ultH of analyses of (>4I^ sanij)les of fertilizers inspected during 
1904 are reported and discussed. 

Fertilizer inspection, 0. 1). Woods and J. M. Bauti.kit ( Mainc Sfa. Ihil. pp, 
S7~5,?). —“This bulletin contains the analyses of nianiifa(;turers’ samples of brands 
of fertilizers licenst'd before IVlarch I, 1905.” 

Analysis of commercial fertilizers sold in Maryland, II. H. McDonnki.l K-r 
AU. [Mil. A(j)\ Col. (Jimrf.j l!)05y No. '27y )tp. 7t2 ).— Tins is a rep«)rton fertiliztT inspec¬ 
tion diirinj^ the* period from July, 1904, to Jaiiuarv, 1905, inclusive. 

Report of analyses of samples of fertilizers collected by the commis¬ 
sioner of agriculture during the summer and fall of 1904 {Nrtr lb/ /- State 
Sta. Cat. 2fi(!y jtp. Analyses of samples of fertilizers <*olhM*te(l by tin* com¬ 

missioner of agriculture* of N(‘\v York diiriTig the fall of 1901 ami transmitted for 
analysis to the. <liri‘etor of tlu* Stab* experiment station, in aee«>r(lance with the pro¬ 
provisions of Article XH of (he new agricultural law. It is ex[)lained that tlu* 
analyses are published by tlu* station in ae(M)rdanci‘ wilb the provisions of (’hapt(‘r 
570, Laws of 1904, ami that discussion of tlu* rcsulls of (he inspection and the 
explanatory ami informational matter heretofore accompanying tlu* ivt)orts of the 
ins]K*ction of fertilizers ai‘e omitted in accordance with tlu* ruling <»f tlu*commissioner 
of agriculturi*. 

Licensed commercial fertilizers, K. W. Wou. and <1. A. Oi^sox ( ]\’i.^('onslii St<(. 
lint. p}i. I-niy --.\nalyses ami guarante(*d coin|)osition of fertilizers 

licens(*<l for sah* in Wisconsin during 1905 an* rt*port(*d, with notes on composition, 
valuation, and ].urcbas(* of fertiliz(*rs, and the t(‘xt of tlu* State* fertilizt*r law. 

The by-products of maritime fisheries: Fish oils and fertilizers, I). I’kij.kt 
[Ixrr.Sci. \ Paris'], St’}'.y J {IntCt), A’e. J(i, ftp. — A general discussion of this 

subject. 

AGRICULTURAL BOTANY. 

The regeneration of seedling roots after si5litting, Li liA \. Wahnioh ( Upf. 
Mirh. Arad. Sri., d {lUO'i), ]>. /.S’).— An abstract is gi\en of a n*port on experiments 
with roots of beans, in >\bich tlu* n*generation after splitting is Jioted. WbcJi tlu* 
roots an* sjdit tlu*y assume a half-moon shape in cross si'ction. This cross section 
l>(;conu*s roumled out by tlu* formation of callus ovi'r the cut surface, and tlu* 4 to 7 
librovascular bundles w Inch an* contaim‘d in tlu* roots umler m)rmal conditions have 
(heir fuiu!tions taken up by about 5 bumlles aftt*r splitting. ()tlu*rwis(^ the n*gener- 
ated root acts in a pt*rfcetly normal manner. 

Notes on the regeneration of the hypocotyl of flax, Mauy L. IIkddion (Ppi. 
.Mirh. Arad. S(‘i., f> {ItKl'f), p. 7.v).- Tlu* (‘ffe<’t of reimu ing tlu* eotyl(*dons from (lax 
s(H*dlings is shown, and notes also given on tlu* comlitions inilm*iicing the r(*g(*nera- 
tion of buds which <leNi*lop below the cotyledons. Uninjured plants <li<l iu»t develop 
the buds in dry atmospheres, but where the cotyledons were* cut off, in the course of 
a f(AV days numerous buds were devt‘lop(*d umler both dry and moist conditions. 
The number of bmls produced was inlluenced by tlu* age of tlu* plant, tlu* young 
bypocotyls s(*nding out from 1 to (>() buds, whih* on tlu^ old om‘s never more than 5 
were formed. Mort* ])uds developed in a saturated atmosphere than in a dry one, 
and they developed very (luickly at a high U‘mperaturi*. 

The experiments show’ that age, moisture, temperature, light, and season are all 
important factors in influencing the formation of hypoct)tyl buds. 

The regeneration of the epicotyl in bean and pea seedlings, Akabel W. 
Clark {Upt. Mirh. Arad. Sri.y (> {1004)y p. S0).~.\ brief abj^tract is given showing 
the results of (‘xpe.rimeiits carried on to ascertain the ability of i)eanand pea seedlings 
to repair injuries. 
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Cotyledons were planted with a small i)ieee of epieotyl left attached, and it was 
found that the whole plant was rej'enerated. This took place whether a whole 
cotyledon or tmly ai)ieceof the cotyledon was left intact, indicatinj; that regeneration 
is not wholly dependent on the food supply. When the ephrotyl was injured or 
removed, buds which ha<l beeii j>rodnced in normal growth developed, and upon the 
removal of tht'se other shoots continued to appear until all the (‘inbryonic tissue 
was dead. Aft(‘r the (‘f)ic()lyl ha<l attain(‘d a height of about 11) cm., regeneration 
became uncertain, and at 20 cm. only an occasional seedling was able to regenerate 
mutilated j)ortions, (ncui though th(‘ cotyledons wt*re found to be rich in foo<l 
supplies. 

The author (concludes that n‘gem‘ration of the i‘jdcotyls of beans and ])eas is 
dependent more upon the age of the tissue than upon the amount of food supply at 
hand. 

On different degrees of availability of plant nutrients, O. honw and K. Aso 
{Ihd. (h/. A(/r., Toktjo I/hjk rttir., /> Xo. 4t . — The results of 

studit‘s on the chemical availability of lime and magnesia art‘ given, from which the 
authors claim that the former ratio of lime to magnesia, or the lim(‘ fac^toras it was 
called (E. S. K., 15, p. 1()()2), was base<l on the idi^aof an ecpial state of availability 
of the lime and magnesia present in the soil. 

It has since been learned that the ratio changes with the availability of the bases, 
and magnesia in tin* burnt form is more availabh* than in the pulverized magnesite. 
The magnesium sulphate is still more available than either. The physiological action 
of lime and magnesia must be distinguished from tin* changes whi(*h these bases 
exert upon the soil, (lypsum acts indifferently on account of its low availability. 
The carbonate of linn* is much juore available for plant use. 

Can aluminum salts increase plant growth? Y. Ya.m.vno [ lUd . (hi. At/r., 
Tokyo Imp. Vnh'., a Xo. 4, 4X^-i4.J). —Expt‘riments an‘ reported with 

barley and flax grown with and without various amounts of ammonium alum, fnun 
which it appears that this salt (‘xerts a stimulating (dfecl wIumj used in moderate} 
quantities. 

The action of poison on plants, 10. VKitseiiAKKia/r (A'. Akod. Wctnmrh. Anmtii'- 
dtnuy Pror. Sect. Sri., fl (/.W,;), pf. J, pp. 7<)d-7(t7, dym. /).—TIk‘ author claims that 
the ability to absorb water through tin* osmoti«* |)roperties of the protoplasm will 
continue until the cell walls allow no further (‘xpansion or tin* plant is killed. 

When any part of an organ is previously killefl no wat(‘r is absorbed. On the 
contrary the <lissolvetl substances in the cell sap are diffused out. This fact the 
author mak(‘s use of as a ])asis for <leterniining the action of poisons on plants, aiul 
reports upon investigations with portions of potato tubers, beiM roots, leaves of aloes, 
and leaf stalks of the hegoiiia and other plants. A })ii‘ce of tissue was eonsi<ler(‘d 
tindamaged if after having stayed in the poisonous solution for 24 hours and then in 
water for 48 hours it continued to gain in weight. 

The effect of a numher of sul)stan<!(*s on portions of plants is shown, indicating the 
harmful limit of concentration. This was determined for eopj)er sulphate at between 
0.002 and 0.005 graminolecule per liter. It was found also that the harmful limit of 
concentration may be determined for neutral mineral salts which in certain dilutions 
are not injurious. Sodium chlorid was found to partially neutralize the poisonous 
effect of a numher of organic poisons, sucii as oxalic acid, chinine hydrochlorid, eh;. 

Concerning cauliflorous flowers and fruits, L. BrscAiaoNi ( Medpighia, 18 {I 004 ), 
pp. 60, ph. S; idts. in. Pot. Cent hi., OH {1004) ^ We. 40, ]ip. 678 , 679). — A critical review is 
given of observations and theories regarding the <lirect occurrem^e of flowers and fruits 
on the trunks and larger branches of trees, such as eatiao, calabash, and other tropi(;al 
trees. 

The author believes the production of fl«»wers ami fruit in this manner to 1x3 a primi¬ 
tive characteristic which persists in many plants that live in moist, hot regions. The 
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csi>0(*ial sij?nificance of this iiiuisual of fruitis held to he a means of pro- 

teetion of the flowers against too much rain an<l also to i)roteet them and tln^ fruit 
from exeessive heat, the trunks of the trees heinj^ usually the portion best sliadiMl. 
These plants are also said to have especial devices for i)rotection jej:ainst insects. 

The frost injuries of leaves, II. Solekkdkk Udkt. A Aht., 

Xo. o'-tV, pp. S ).—A description is jjiven of the anatt)mical chanjzes caused 

ill apricot and Ix'ech leaves hy the action of frost. 

Physiolog^ical drought in relation to gardening, 1. !>. BALKoru (Mhr/r/, 
8 {lOOd)^ Xo. I, pp. J-o). —After discussing tlu* water relationships of plants when 
I'rown under natural conditions, the author considers tin* water reipiirenuMits of plants 
uinler horticultural practice, and states that in no <lirection has n‘si‘arcli in recent 
years iirovided more valuable data of sij^nificance to horticulture than in that of water 
relationshii) of plants. 

The relation of soils to physioloj^ical droujrht is discussiul, after which the author 
calls attention to a number of jj:ard(‘n(‘rs’ problems and offm s cn [)lanatif)ns conc(*rnin^ 
tluMu. Anion}^ these may lx* nKUitioiuxl the explanation of marsh plants ^rowin^ 
in sand, (‘piphytic orchids ^rown in pots <‘ontaininjr peat, tlu‘ chanpMl condition of 
epiphytic ])lants when jirown in greenhouses, conditions of physioloj^ical <lron^ht 
causiMl by cold, pot cultivation, etc. A jiroper conci^ption of Itie (‘xplanation of all 
these phenomena is held to be re(piisit(‘ for the rational cultivation of jilants. 

Anthocyanin and its biological significance in plants, L. Bi scmaoni and 
(L PoLLA(’('i {Atti 1st. Hot. VnU'. Hario, :J. scr.^ S {liH)'/) ^ pp. I8'> '>11^ ph. 10 ).—The 
authors pres(*nt an (‘laborati* memoir on the occurrenc(‘ and biolo^dcal sij'nilicam*e of 
antho(‘yanin. 

After a discussion of pigments and oth(‘r coloring matters in plants, the authors 
giv(‘ an account of th(‘ localization of antlnx-vanin in diffcniad parts of plants, its 
chendcal composition, spectrosco])ic analysis, inlhi(‘n<*(‘of media, climate, (‘tc., on its 
formation, the ri'lation of this coloring mattm-to various physiological activities of 
plants, pathological conditions, etc. l^xperiments aie d(‘scrib(*d at length on the 
distribution, hx'alization, effect of various physical and oth(*r ag(‘nts on thi* pnxluc- 
tion of anthocyanin, etc. 

The investigations are summarized and various hypotheses an* offered regarding 
the role of antlnx-yanin in plants. A bibliogra[>hy of nearly l,(HK) rt*ferences to lit- 
(*rature is given. 

Investigations on chlorophyll assimilation, <!. Boli.acci (.1/// /.s7. Hot. I’nir. 
Pnria, .sc/*., 8 { Iff04), pP’ pf’'^' ••)> Thi? results of a prolonged scries of investi¬ 

gations oil I'hlorojdiyll assimilation and the various factors which (h‘tei’mine and 
modify photosynthesis an* given. A considerable list of publications consulted is 
appended as a bibliography. 

The importance of the removal of the products of growth in the assimila¬ 
tion of nitrogen by the organisms of the root nodules of leguminous plants, 
J. (ionniNO {Jour. .\<jr. Nc/., / (/.W.5), Xtt. H pjt. 0O-04 ).—In order to ascertain tin* 
nMe of the host plant in the process of nitrogen assimilation the* author planii(*d a 
series of experiments, the main featun* of which was tin* n*moval of tin* soluble 
products of grow th in a way similar to that which occurs in nature. This removal 
was affected by the use of a porous Chamberland filter candle fixed in the culture 
vessel. 

The leaves, st<*ms, roots, and inxlules of young hean j)Iants, wat(‘r extracts of 
young pea plants, and sterilized extracts of similar jilants were l ultivated. In the 
first experiments the plants were simply cut up and bruised in a mortar, the initial 
infection being provided by the organisms present in the cruslu'd tubercles. In the 
later experiments wdth sterile liiiuidsthe cultures were inoculated from jHire cultures 
of the organisms grown on agar. The details of the experiments are given and the 
amount of nitrogen fixed in each case is shown. 
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ill conclusion tlic author states that his experiments showed that larj^er amounts 
of nitrojjen were assimilated in artilicial eultures than in any j)revious experiments, 
indicutinjjj that the conditions of pjrowth obtaining in Ihe culture vessels favored the 
assimilation of nitrogen. From this it seems probable that one of the functions of 
the host plant is the removal of soluble products of growth, which when ])resent 
in previous artificial cultures have i>revenlo(l the assimilation of nitrogen. 

The fungicidal action of fungus cultures, Y. Kozai and (). Loew (BiiL Col. 

Tokyo Imp. fab’., 6’ No. pp. 77-^9). —The authors cite a number of 

instances in which the inhibiting action of the growth of c(*rtain organisms toward 
others is shown and give brief notes on their investigations on the effecd of cultures 
of fungi and bacteria on the development of other organisms subst*(|uently added to 
the media. 

Tlu^ subject has an economic ap])lication in the failure to ferment miso, the Japan¬ 
ese vegetable cheese, during v(‘ry hot W(‘ather. The explanation of this failure is 
the possibility of the iubibiting action of other organisms which readily grow at 
temi)eratur(*s higher than the ojitimum for the miso organism. 

Symbiosis between Azotobacter and Oscillaria, 11. Fiscuica (i'enihl. liokf. 
[c/c.], /?. A/jf., {1D04)i No. 6'-cV, pp. ^/i7, ;-^6Vs’). — Notes are given on the symbiotic 
association of species of Azotobacter and Oscillaria, ami the author j)oints out the 
symbiotic! relationships which (‘xist between a number of other sp(*cies of plants. 

Relationship of Macrophoma and Diplodia, Julia T. Kmekson ( Hul. Tovrry 
Hot. Club, ,'// {VJ04)y No. Kb PP- fiol-r}54y )>!. 1). —Whil(‘ making studies of fungi 
occurring on (lower bud spatlies of cocoanut, the author was led to examine the asso¬ 
ciated Macrophoma and lliplodia species. 

C'liltures takcMi from the spathes were reasonably sure to produce typical si)ori‘S of 
each fungus. The diffenmt forms wen^ isolated and studied, and the author con¬ 
cludes that the unicellular w hite! spor(‘S in the pycnidia of Macrophoma are simply 
tlu! numatun' form of mature Dipbulia spores. The ]Macroi)bom}: form cJ’ this species 
was eleseribed tiriginally under the wixwxi^. Sphnropi^ia pohmn'Kin, a technical descrip- 
tieui of w hich is given. 

Notes on the blackening of Baptisia tinctoria, Julia T. Fmehson ( Kol. Tor- 
no/ Hot. ('Itth, ,n {KtO'i), No. p/t. — The blackeuing of tht‘ wild indigo 

{Ibt/tltslo tinrt<trio) after the opening of the (lowers is a phenoimmon of common 
observation, the entire plant, even to its llow'crs, frecpumtly turning black. 

The author has made a study of the possible causes of this change*, and arrives at 
the conclusion that tlu; blackening is due to the action of oxidizing enzyms. There 
are said to be at least tw'o enzyms present, an oxidase*, w hich gives an ojialescent 
blue with a gum guaiac solution and which is destroyt‘d at temiieratures of (\, 

and a i)croxidase, which gives a dee]) blm* with hydrogen peroxid and which has a 
thermal destruction point of H()-S7° C/. Both enzyms are destroyed by dilute solu¬ 
tions of citric acid and sodium hy»lroxid. 

FIELD CEOPS. 

Report of the Upper Peninsula Substation for 1904 [Field crops], L. M. 

(Ieismak (Mirhiynti /S7u. Sprr. Jiul. .7/, pp. 1-jS). —The weather ermditions of tin* 
season are noted and the results with the <lifferent field cTops are re[)orted. The 
work of former years has been previously described (E. S. R., 16, ]). 250). 

Wet weather in May and September favored rust attaijks in the grain crops. In 
the experience of the station oats havi! been more affected by rust than the other 
cereals, and no so-called rust-proof varieties have resisted rust attacks. Early Cham¬ 
pion oats was practically free from rust in 1901, but this was due to its early maturity. 
The yields of different varieties under test ranged from 25 to 47.5 bu. per acre. The 
leading varieties were Early Champion, White Shonen, University No. 0, and 
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American Banner, yielding; 47.5, 45.25, 42.5, ami 40 bii. of jj:rain |)er acre, rcsj>ec- 
tively. The lowest yield of stniw, 2,2S0 lbs. per acri*, was pro<biced by- University 
No. 5, and the hij;hest, 5,020 lbs., by Anieric*an Banner. 

The most productive varieties of barley were (Ouunpion, Mansclieuri O-rowed, 
University No. 105, and (Mievalier, the corresj)oiiding yieMs bemjj; approximately 
48, 40, 80, and 85 bm jut acrt*. White Jlnlless barley jravt* the lowest yield of jijrain 
and the hijrhest yield of straw. Dawson (iolden COiaff winter wh(‘at yielded over 25 
bu. i)er a(rre, and Saskatchewan Fife and Velvet Chaff sprinj^ wheats about 20 bu. A 
plat of spc'lt or (‘miner yieldinl at tin* rate of 70 bu. of jrrain and 2,800 lbs. of straw 
per a(!re. 

Buckwlu*at was very sia^cessful; the leading variety, known as Rye buckwlu^at, 
jj^ave a yield jjer acre of 80 bu. Of the different vari(‘ties of Ikdd ])eas tt‘sted, French 
June has jriven the bc'st results, Ihe yield this st^ason bein^ at the rate of 80 bu. of 
peas and 2,440 lbs. of straw p(‘r acre. (<anadian Blue and Scotch also ^ave Kt>od 
yields. The varietit^s of corn jjjivin^ j^rtnitest promise of success were Will Dakota, 
Uehu, Ooldeii Dent, and Farly Adams. 

Not('s are j^iv(‘n on the growth of hmtils, llax, and hem]), and a list of j^rasses and 
lejjfuminous forage (trops. 'Phe h(‘avi(‘st yiehls })er among the forage (trops w'ere 
as follows: (f(‘rman alfalfa 11,280 lbs., alsike clover 0,800 lbs., meadow fi^scue 0,720 
lbs., Siberian millet 0,400 lbs., Hungarian milhd. 0,080 lbs., and tall m(‘adow oat 
grass 5,080 ll)s. (Jennan and Anu*rican alfalfa gave* bettiT results than (‘ither French 
or Turk(‘stan alfalfa. 

Of 21 varieti(*s of potatoes Dolsen rank(‘d lirst, with a yiedd at the rati^ of 200 bu. 
jH‘r acr(‘, and C'armaii No. 8, Sir WaltiT Raleigh, ami Northlight rank(‘d next. Pota¬ 
toes planted Jum‘ 0 yielded 4, H)0 lbs. and those planted Novemb(‘r 0, 4,111 lbs. of 
tubers ])(‘r acre. A cultun* t(‘st result(‘d in favor of hwel cultivation by 277 lbs. jHir 
acre. Sf)raying with Bordeaux mixtur(‘gave slightly b(‘tt(‘r tvsultsthannotr(‘atinent. 

The sugar content of Fri 'dnchsw(‘rther kOite and Jaenseh Victrix sugar beets, 
grown in 1008, was 1-1.2 and 15 j)er ct‘nt, r(‘S])eetively. Sugar bei‘ts lt‘ft unharvested 
ill 1008 began to blossom the next ‘Reason on .Inly 18, w hen tln^ plants were about 8 
ft. high, and tin* lirst seed ripem'd the latter jiart of August. Tin* |)Iants (‘oiitinu(‘.d 
to grow and lilossom and w'en* about 7 ft. high when injur(‘<l by frost September 22. 
In 1004 Jaimsi'h Victrix yielded at the* rate of 20,828 lbs. ])er aeri*, ami of 2 sampU'S 
analyzed, one show(*<l a sugar content of 18.8 ])ercent and Ihe other (jf 15 percent. 

In addition to sugar be.ets, carrots, turnips, ruta-bagas, parsni])s, kohl-rabi, man¬ 
gels, and garden lH‘(*ts were grown. The aj)j)roximate yields of the leading varietii'S 
in bushels |)er acre W(*re as follows: Maud S. carrots 1,082, Yellow' Stone turni|)s 
1,540, Prize Winner ruta-bagas 1,115, Marrowfat i)arsmps 77-1, f*ur])le Vienna kohl¬ 
rabi 008, Imjiroved Dignity Red mangels 484, and Imjn’oved Long Dark Blood lx*etH 
420. A number of varudies ot t‘ach crop are brielly dt‘scribed. 

Koot systems of field crops, .1. H. Siikcckri) ( XortJt DakoUt Sta. HuL (14^ />/>• 

540 ^ Jiffs, 10). —This study ot the root growth of j)Iants is in continuation of previously 
reported w^ork (E. S. R., 12, p. 516). 

The root systems of corn, ]>otatoes, winter rye, wheat, barley, oats, eminer, flax, 
broine grass, slender wheat grass, red clover, crimson clover, and alfalfa are jiresented 
in the illustrations, and the manner of preparing the sam])les is described. The com 
root samjiles secunnl at the station and at the Edgeley Substation showed that at 
Edgeley the roots did not ])enetrat(‘ the soil so deeply as at Fargo, w hich is considered 
as jirobably due to an underlying strata of shahs The (observations made again point 
to the necessity of shallow cultivation. The jootato root studies also indicated that 
shallow cultivation must bi* practiced. 

The roots of the winter rye sample, taken July 7, reached a depth of only 8 ft., 
and their develojiment was smaller than in other samples of cerealy generally. It ifl 
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believed that early in the seaHon the soil in that latitinle is too cold below a depth of 
8 ft. to a<lniit of root growth. The roota of diiriini and bread wheat reached a depth 
of more than 4 ft., and nhowed that the Hynteni of rooting i.s vertical instead of lateral, 
as in corn and jxitatoes. The root development was greater in the <lnrnm than in 
the bread wheat samj)les. As observed by the station, the root developmcmt in 
cereals varied considerably during different years. 

The samples of barley and oats showed a comparatively light and shallow root 
growth. The roots of emmer resembled thosc^of wheat and extended to a depth of 
8i ft. The Hax roots grew almost directly downward and branched very little. 
In the siH'cimens studied they had reached a depth of 4 ft. The brome grass speci¬ 
men taken from a 8-yi‘ar-old sod showe<l the densest rooting of all samples. Native 
slender w heat grass, also from a 3-year-old so<l, dal not have the strong root growth 
of the brome grass, but its root .system was heavier than that of any other crop 
studied. During 2 years of grow th the roots of rtxl (4over had grown down over 4 
ft. and had (piite fully occupied the upper 3 ft. of soil. Crimson clover roots in a 
single season had attained a <lef>th of 3 ft. by August 22. 

Hand hoeing of grains, K. Krnis {Dent, htiidw. Prct<t<i’y AV>. il, pp. 

84 ^ 8 /)),—Experiments condu<!ted in 1903-4 are rej)orted, and the results show' that 
barley, oats, and wheat were profitably hoed with a hand hoe working tw'o rows at 
a time. The larger yields are considered as resulting from ])reventing the formation 
of a (‘rust on the surface* of tlu* soil, and in gen(‘ral to the conservation of soil moi.M- 
ture. The stubble on the hoed plats was ])low'e<l under easi(‘r and better than on 
the check plats. 

The influence of seed, soil, and fertilizers on the endosperm of spring 
wheat and barley, II. von Fkilitzkn (./oar. Lirndtr ., A'o. 4 , j ^ p . 40 /- 

412).—Experiments w'cre <‘onducted for 2 years on 4 diffen‘nt kinds of soils, and the 
results show' that in tin* same sample of spring wheat or barley the hard glassy ker¬ 
nels are richer in protein than tho.se of a mealy constituency. 

Glassiru*,ss or mealiness in the seed j)rodnced no (*ffect upon the yield or upon the 
size of the kernel, lait af)parently exerted a slight intiuence u|)on the gla.ssiness and 
mealiness of the grain. The proportion glassy kernels was found to ])e greater 
and the protein of the grain was higher, as a rule, on moor soil than on soil of min¬ 
eral origin. The climatic conditions of the seiuson are considered as ]>r(Klucing a 
marked effect on the (piality of the grain. Nitrogenous fertilizers, in general, 
increased the percentagt* of glassy kernels. 

It is concluded that the soil, the fertilizers nse«l, and est)ecially tlie weather con¬ 
ditions, exert a greater intluem*e upon tlu* texture of the grain of either spring w’heat 
or barley than the seed, and that the use (d mealy seed can not be regarded as a 
factor in breeding a betti*r barley for malting purposes. 

The influence of fallow and pea culture on the nitrogen balance of soils 
and the growth of wheat, E. Wohltmann and P. Sc'iinkider {Dent. Landu'. 
Prem^ 81 (/.w;^). An. 102 ^ pp. 8f)8-8ru >).—The results of experiments showed that 
the fallowed soil was in a better physical condition and also furnished a larger supply 
of nitrates to the succeeding (toj) than the soil which had produced a crop of j)eas. 
The ammonia content of the soil did not show’ marked differences. 

Fallow is considered more advantageous to a siu*,ceeding (*.ropof winter wheat than 
pea culture on account of the greater amount of soil moisture it provides^ Four 
varieties of winter wheat after fallow gave higher yields of grain and .straw*, and one 
variety a smaller yield than when grown after peas. The w^eight of the grain, as 
determined for 3 varieties, was in every cast* in favor of the w heat grown after peas. 

Crops for the silo, cost of filling, and effect of silage on the flavor of 
milk, W. J. Fraser (llUnoh Sta. Pnl. 101, pp. 627-044, Jigs. 7 ).—This bulletin dis¬ 
cusses the advantages and value of silage, the crops best grown for the purpose^ tbe 
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time and metliod of harvestinj? them, and thooHsentials of silo tilling. Records of the 
cost of filling the silo, kept by tlie station on 19 different farms in various parts of 
the State, show a ran^e of from -40 to 7(» ets. per ton, the averaj^i* hein^ Tat ets. 

The effect of silaj^e on the llavoi* of milk is noted elsewhere. 

Manurial experiments on permanent meadow land [IhtrfK'r-Aihttns Agr. ('ol. 
Ihd. J, PI*, .i ).—DiffenMit fertilizer ap])lieations w(‘re eompar(‘d on mea<low land of a 
stiff clay loam resting on a deep l>e<l of clay orerlyin^ red sandstone. The most 
pr(>lital)le ndnrns were obtained from the use of 21 ewt. of superphosphate* and J cwt. 
of sidphate of j)otash per acre. Nitrate* of sexla at the rate^ of l^e\Nt. per acre was 
ine*fft*(*tive*, and 10 tons of barnyard manures per ae*rt* was alse> iinprotitahle. The use* 
of barnyard manni'e* re*dn(*(‘d the* epiality of the* he*rba^ei. 

Bangle management in the State of Washington, ,I. S. ( ^hton ( I \ S. Dept, Age., 
Bnr. Dltoif Jintns. Bui. jtp. p(.^. .)).--This bnllediii brie'tly reviews tlu.^ history of 

the* range's in the State*, sn<r^e*sts nie*thodH for ti»e‘ir impre)Ve*me*nt, and (lise*nsses the 

manajrtane'nt of pastures. The* important spe‘cie*s of forage* plants growing on the* dif- 
fe*re*nt grazing areas are* e‘mime*rat(*el anel Jhe*ir value* brie*tly pointe'd out. 

It is be*lie*ve‘el that the* w inte‘r pastnr(‘s in the* ariel r(*gions may be* re*store*el by pre>- 
te*e*tie)n fre)m e)ve*rgrazing elm ing the* se*ase)n w he*n the native* lorage* plants are; 
])re)elue*ing se*e*el, aiiel by alte*rnate‘ly grazing eliffe“rent se*e“tions so that j)art e)f the range 
<»r ])astnre* may re*main nngraze*<l ehiring the* w inte*r anel in the* spring wlu*n the* yeamg 
plants be*gin to grejw. C/ase*s are e*ite*el whie*h she)\\ that impre)vement e>f the range 
can be* ae‘e*e>niplisbe‘d by this tre*atme*nt. 

I^xpe*rime'nls carrie'd on for 0 ye‘arsin the* lvatt)e*snake‘ Meamtains, w be*re* tbeanmuil 
])re*e*ipitatie»n is l.j in., have shown that bnne*h grass e*e>nld be* sne*e'e‘ssfnlly grown em 
eultivateel lanel, aiiel that alfalfa anel hairy ve*te*h are* e)f value* for that se*e‘tiem. 'Phe* 
native* grasses, sue*h as bune*b whe*at grass, preeve'el te> be* the* be*sl lorage* plants for the 
re*gie)n. The* author be*lie*ve*s that the* re*steeratiem of badly ele*ple‘te*el range*s em the; 
se*miarid lanels may be* baste*ne*el by gatbe*ring the* se*e*el e)f bune*b glass e)r giant rye* 
grass anel ?-e*se*e‘eling the* ele‘nuele‘el are*as. Ile* siigge*sls 1 bat tbe* se*e‘el might be*e*ithe‘r 
harre)We*el in eu* slampe*d in by sbe‘e*p be*rele*el ove*r the* re*se‘e*ele*d portions. 

The* me)untain grazing are*as eu* summe*r pasture*s, <»w ing te) a gre*ate*i* rainfall, are* 
imt as elitlie'ult e)f impre>ve*nie*nt as the* se*miariel lanels. E\pe*rimenls e*e)nelue te*el in 
these* re*gie)ns feu* 2 years show that eef the* numbe>r e)f grasse*s seewn timeithy, moun¬ 
tain breune grass (/b*n//o/.s y//u/*e/<//u/u.s), tall fe*se*ne*, an<l broine* grass, in the* ele*e*re*asing 
e)rele*r of me*rit, preeve'd aelapte*el tee the* e*euielitiems. Tbisweyrk furtbe*r eieme»nstrate*el 
the* value* e)f harre>wing in the* se*e*d, ami simwe*el that the* use* e)f the* harre)W alse> bael a 
very favorable e*ffe*e*t upeui the native* grasse*s anel lorage* plants, e*sj)e*e*ially upem 
Bnunufi inargiuutus, tSlipit ucciiteutalisj anel r/ca/ unurirunu. 

Alfalfa or lucern, R. A. IMe)e)KK, A. 1.. STe)Nio, anel (1. A. ()Lse)N {Wimnisiu Sla. 
Jhd. Ii?1,])p. JigK. S ).—A jeart e)f the w’eu’k eie*scribe*el in this bulletin has been 
noteel from aneether se)ure*e ( K. S. R., 19, p. In aelelition a me*theKl e)f })re3tecting 

alfalfa with hay e*aps is give*n, anel the* r(*sultsed ceuntyarative* te*sts with alfalfa,clover, 
time)thy, and breime* grass, te)ge;ther with a ele*terminatie)n e)f the wat(*r, pre)te*in, and 
fat in the* gre*en substane*e ami the hay freun the*se eTojes, are* re*porte*el. 

The total e)f 4 e*uttings ed alfalfa gave o2,37(» lbs. eef green substaiu;e, 1(),8(K) lbs. of 
hay, 8,900 lbs. e>f elry matter, 1,99(> lbs. e)f pre)t(*in, and 288 lbs. of tat i>e*r acre. The 
W'eight of gre*en forage* eebtaineel was approximately 2, 3, anel T) time*s that e)f clover, 
timedhy, anel breenie* grass, re*sj)e*e*tive*ly, ami the* preyportiems foe bay were nearly the 
same. 

The analyse*s alse) showeel that alfalfa yieleh'd ne*arly 3 times as much protein per 
acre as cle)ve*r, 9 tinie*s as mue*h as timothy, ami 12 times as mue*h as brome grass, 
while the elry matter anel fat were* al.se) gr(*atly in laveu* e)l alfalfa. The* average pro¬ 
tein content in the alfalfa liay was 18.7 j)er cent anel in the green fejrage (i.4 percent, 
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while clover contained lr{.2S iH‘r c*ent in the liay and 4.47 |)er cent in the ji^reen for- 
aj?e, timothy 4.47 jjcr cent in the hay ami 2.17 per c(Mit in the j^reen forage, and 
bnmie grans 6.7 per cent in the hay and 2.7 per cent in the green forage. 

A nnininary of data obtained in t(*HtH with alfalfa by members of the Agricultural 
Kx peri men t Association of Wisconsin shows that of 124 meinbers reporting, 110 advo¬ 
cate sowing with a nurse crop, 09 using oats for this i)urpose, and 118 favor sowing 
2 varieties. As compared with tlu^ Turkestan variety ctmimon alfalfa is considere<l 
lM*st by 28, while 81 could detect no diff€‘reMce. The best rate of sowing as shown 
by these data is 20 lbs. of si*ed per acre. 

Ked clover from various sources, AV. M. Munson (Mamc Stti. Jhil . lUi , pp . 
‘jS-Sf )),—A study of hmI clover from various Aim'rican ami Kuropean sonnies was 
made in coo})eration with this l)i‘partment in 1902 and 19015. 

(lermination tests made of all the seed showed that a high percentage of sprouting 
under favorable conditions, as in a seed tester or on blotting pajH’r, is no proof that 
similar results will bi‘ obtained when the setMl is sown in soil. Of tln^ foreign see<ls 
thos(‘ from Upper Austria, Styria, Hungarian Transylvania, ami Russia were appar- 
(Mitly the imist vigorous, ami the American see<l from Ohio and Illinois was the 
strongest. 

In 1902, 29 different lots of seed wer(‘ sown May 19 on plats of 2 scpiare rods each, 
at the rate of 12 lbs. ])er acre*. The ])lants lH‘gan to appear May 26. Those from 
north Kuro])ean seed W(‘re later in maturing than those from seed grown farther 
south or from American se(‘d. On August.‘50 the plats sown with seed from Indiana 
and Rohemia wen' in good condition for hay. The largest yields were obtained 
from sec'd obtained from Minnesota, Roln'inia, Indiana, Wist'onsin, Rrittany, and 
Oliio, in the order given. The yieldsof hay j)er acre for tlu^ entire listof tests ranged 
from 1,040 lbs. for s(*ed from Norway to 4, 040 lbs. for seed from Minnesota and 
Rohemia. 

Tin; shrinkage in curing for hay rangt'd from 68 to 82 per cent, the average being 
about 7!5 to Ih per c(*iit. In 19();5 tin' earliest plats were those from Indiana, Hunga¬ 
rian Mountain Region, and Ohio, being clost'ly followt'd by }>lats from Rohemia, 
Italy, Illinois, ami Wisconsin. TIh' (‘arliest plats wi'H' ready for eutting .fum* 29. 
The higlu'st total yield i)f hay for the s<‘as(»n, tons j)er acre, was ol>taine<l from 
Indiana seed, with see<l from Rohemia stamling second, with a yield of .'5.28 tons. 

Directions for the breeding* of corn, including methods for the prevention 
of inbreeding, V. <J. Hock ins, U. H. Smith, and Iv M. K.\st {lifutoin Shi. Ihd. l(H)^ 
pjK j ).—Uxiierimeids to <let<*rmine the i‘ffe(4 of didasseling were car¬ 

ried on for 4 yi*ars in connection with corn-bree<ling work. For .‘5 years the eveii- 
numlK'red rows on 2 bret'ding plats containing 44 rows each were detiisseled and each 
succeeding yi*ar the even numbered rows were jdanted with seed selected from the 
best detasseled rows and the odd-numbered rows with seed selected from the best 
tiisseled rows. Each plat, therefore, contained 22 tasseled rows and 22 detasseled 
rows, and the seed was saved from the best 10 rows in each lot. 

The detiisseled rows had no influence upon the breeding of the tasseled rows, but 
they themselves were neiiessarily crossbred each year. The tasseletl rows, however, 
in the nature of the case became more or less inbred. The benefits j)roduced by this 
system of cross breeding are shown in tables; and in addition to general directions 
for the selection of corn and the managi'ment of the breeding plat, a plan for plant¬ 
ing to avoid inbreeding is oiitlirieil. 

Mechanically s(*lect(*<l high protein and low proh'in l.(caming corn was grown in 
these tests. Tht' high proti'in Ja'aming showeil an average increase in favor of the 
detassi'knl ro\Nsof 1.6 bu. per acre the first year, 10.1 bu. the second year, and 9.3 
bn. the third year, while the detasseled rows of the low j>rotein Ix^aining yielded 5.9 
bu. p(*r acre less than the tasseled rows in the first year of the test and 14.7 and 11.8 
bu. per acre more the second and third years, respectively. The individuality of 
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seed oars was brought out iii soveral iustaiicoH hy the yields of rows located near each 
other. 

Jn 190‘J rows 5 and 7 in the higli protein plat j>rodnced 74.(> and 8(1.4 hu. per acre, 
and in 1904 rows 22 and 24 produced 79.2 and 9(1.4 bn. per acn*, n*spectively. The 
results of mechanical selt‘clinn of corn by <lifferent parti(‘.s showed that in every cast* 
a gain was made in the average pr<»tein content of the selected ears. The authors 
recommend planting the breeding })lat with the seed from 9(1 selected ears in 9(1 
separate rows, to detassel completely evt‘ry alternate row lM‘fore the pollen matures, 
and to select all of the seed corn from the 48 detasseleil rows. It is advised to allow 
the tassel to develop suthciently to be separatc*d alone at the toj) joint by a careful 
pidl. 

The breeding plat acciording to the propose<l plan is divid(*d into (piarters, each 
contairung 24 rows and each row n'prescmting a s(‘parate seed (‘ar. The even-nnm- 
bered rows ar(MletasseU‘d and 4 ears art* sele(*t(‘d for sec<t from (‘ach of tin* (1 best- 
yit‘l«ling (hdasscU'd rows in each cpiartt'r, making 9(1 (*ars io all. “ It is r(*commendt‘d 
that these 9(1 seed (*ars b(i nnnd)er(‘d from 1 to 48 and from 51 to 98, the numbers 49 
and 50 being omitted; also, that <*ars 1 to 48 be i)Ianti*d in one half of tin* plat and 
ears 51 to 98 b(^ planted in tin* oth<*r half, pref<‘rably (*nd-to-(‘nd with the (i?st half, 
leaving om* hill nnplant(‘d b» mark tin* line* b(*twi‘en tin* two halves, also leaving om* 
row unplante<l to mark the lim* b(‘tw'e(‘n rows 24 and 25 ami lH‘tvveen rows 74 ami 75; 
that is, betwt*t‘n <|uart(*rs.” 

It is advised, however, to start tin* first year in tin* lOO st‘rit*s, numbering the t'ars 
to be jdanb'd in su<*cession from 101 to 148, ami from 151 to 198; tin* second year 
from 201 to 248, and from 251 to 298, and so on. The st'(‘d t‘ars plante<i in the odd- 
numbered rows to ]>Todnc(‘ tass(‘ls and to furnish poll(‘n are n‘f(‘rr(*d to as “sin^ set*d’* 
and the seed ears for tin* even-numbered rows, which will contain tin* mother i»lants 
producing the future st*ed, are called “dam st‘e<l.’’ Two of tin* 4 si*ed (‘ars taken 
from each one of the s(*l(*ctcd rows are ns(‘d for sire s(*(‘d and 2 for dam seed. 

“Tin? dam seed (*ars for ea(*h «piart(*r are (*arH which grew in th(‘ same (piartt‘r, 
while the sire seed is always brought from am»th(‘r (piartcT. For the (irst (piarter 
(rows 1 to 24) sin* ears are bnuight from the fourth (|Uart(*r. For (he s(*c()nd (piarter 
sin* seed is brought from tin* third. In (*ach of these cas(‘s sin*si‘i‘d is carri(‘d diago¬ 
nally across the breeding plat. For the third (piarter sin* sc'cd is brought from the 
first (piartt*r, and for the fourth, from the st'cond, tin* sin* S(*€*d being carri(*(l length¬ 
wise of the ))n*(;ding plat in tln*s(* ca.ses.’’ 

A definitt* arrangement f(»r the planting (»f tin* se(*d (*ars in alt(*rnate years has 
b(*en (hivised to entirely eliminate inbn*(*ding ort(» bring its inliin*nce to a minimum. 
The order of planting in the c*ven-mimbered years is illustrati*(l by considering the 
first (piarter of the plat containing rows 1 to 24, of which numbt*rs 2, 4, (>, 8, 10, and 
12 were tin; d best-yi(*l(ling rows, t*ach furnishing 2 dam s(*ed (*ars and 2 sire seed 
ears. Tin* 12 ears of dam st*(*(l, bearing the same number as the rows from which 
tln*y W(*re tak(*n, ar(; used for planting tin* (*ven-mimber(‘(l rows of tin* (juarti*r, the 
order, beginning with row number 2, being 2, 0, 10, 4, 8, 12, 2, (>, 10, 4, 8, 12, or the 
alti*rnating (*ven numbc*rs repeated in sets of 2 and 0. 

The od(i-numbered rt)W8 of the (piarter are planted with 12 sire ears representing 
the 0 selected rows of the fourth (piarter. The numbers of th(*se rows in the case 
given are 70, 78, 80, 82, 84, 80, and the order of jilanting the ears, beginning with 
row No. 1, is given as follows: 76, 80, 84, 78, 82, 80, 78, 82, 80, 70, 80, 84. The order 
is the same as for the dam seed ears, with the exception that the two sets of 8 are 
reversed in the second set of 6. For the odd-numbered y(*ars tin* two sets of 6 in 
planting the sire seed are transpost'd, which then makes the order as follows: 78, 82, 
80, 70, 80, 84, 70, 80, 84, 78, 82, 80. Kxactly the same syshjin is us(h1 in each (piarter 
of the breeding plat. 
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A form for registering the numbers and descriptions of all the seed ears used in 
com breeding and also for recording their performance rcH^ords is given, together 
with notes on the multiplying plat and the commercial field. Complete directions 
for describing individual ears are given and a method of keeping the performance 
record of field rows is illustrated. 

The manuring^ of cotton, (i. P. Foadkn (Khedir, Agr. Soc, [^Pampldei] i, pp. 16^ 
figs, 2 ),—The manuring of cotton is described and the effect of the different plant 
food elements on the growth and developmeijt of the plant is pointed out. The 
results of two different experiments showed that commercial fertilizers were applied 
with profit. The application used consisted of about 200 kg. of superphosphate, 70 
kg. of nitrate of soda, and 80 kg. of sulphate of potash per acre. 

Notes on the bacteria active in flax, retting, M. W. Beijerinck and A. van 
Dklden (K, Akad. Wetemrh. Amsterdam^ Proc. Sect. Sci.,6 [1904)^ pt. p/>. 462-481, 
pi. I,fig8. 4 )-—The author discusses the subject of flax retting, which is due largely 
to the solution and softening of the rin<l of the flax stock by the removal of the 
pectose, in consequence of which the bast bundles are separated. 

This retting is caused largely by the action of certain bacteria, ainl may he consid¬ 
ered a form of pecUise fermentation. Where the retting takes place in the field it is 
due to the ac^tion of various molds, bactt'ria, an^l other organisms, and the product is 
of an unequal character. When, however, it takes ])lace in water the organisms are 
principally anaerobic bacteria, the chief of which is called (immdobacUr pecUnoro- 
rum. The action of this organism and its associatcKl forms is described at length. 

Selection of seed potatoes, F. Parisot (Jovr. Agr. Prat., n. ser., 9 (WOo), No. 6, 
pp. 174-170). —The results of the experiments here reported indicated that the selec¬ 
tion of seed potatoes, based on the size, composition, and heredihiry characters of the 
tubers and the numlK^r of eyes, is incomplete if no account is taken of a perfectly 
healthy condition of the seed. Of normal tubers 81.2 per cent produced ])lants, 
while of those not i)erfectly liealthy only 41.0 per cent grew. The yield obtaine<l 
from normal tubers was nearly again as large us from the inferior tul)ers. 

Potato experiments at Parc des Princes, L. (tkandeau (Jour. Agr. Prat., a. 
ser., 9 (100/i), No. 6, j)p. 141, 14^)- —Fertilizer experiments in 1904 with Thomas 
slag and Cierp i)hosphaU*, and either one of these substances in combination with 
nitrate of soda, sulphate of ammonia, and lime nitrogen are reported. 

The phosphatii! fertilizers were given in quantities furnishing 200 and 800 kg. of 
phosphoric acad per hectare, the larger quantity being applied in 1902 and the smaller 
being given in 2 equal j)ortions, one in 1902 and the other in 1904. The nitrogenous 
fertilizers supplied 45 kg. of nitrogen per hectare. All plats had receive<l a <lressing 
of 2(X) kg. of ])otash ja^r het^-tare. 

The smaller application of Thomas slag produced a heavier yield than the larger 
quantity, but in the ease of Cierp phosphate the larger application gave the heavier 
yield. The yields for the 2 phosphatic fertilizers taken together show the best results 
from the use of 200 lbs. of phosphoric acid |Mjr hectare. The plats receiving Cierp 
phosphate produced on an average 1,586 kg. of tubers per hectare less than the plats 
receiving Thomas slag. The yields on plats given nitrate of soda, sulphate of ammo¬ 
nia, and lime nitrogen were 11,258, 10,771, and 10,545 kg. per hectare, respectively. 
An average yield of 5,499 kg. per hectare was obtained on the check plats. 

The degreneratiou of potatoes, P. Ehreniierq (Landw. Jahrh., SS (1904)^ No. 6, 
pp. 859-916, dgrns. 4)-—This article discusses at some length the degeneration of 
potato varieties as possibly due to continued propagation by means of the tubers, to 
unfavorable local conditions, and to poor selection of seed tubers. The literature on 
the subject as well as experiments along this line are reviewed. 

The author concludes that in all probability the age of a potato variety is not a 
factor in its degeneration, but that unsuitable environment, especially a poorly 
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adapted soil and insufficient care in the selection of seed tubers, are strong factors in 
reducing the vigor of a variety. 

The degeneration of potato varietiee, R. Tuckbrmann (MUL Landw* Imt, Brea- 
la% S {1904)i No. i, p}h 1-92y dgma. />).—^The subject is considered from a cultural 
and a physiological standpoint and the conclusions drawn are bascxl on the results of 
numerous experiments by different investigators. 

The degeneration of varieties is considered as largely due to cultural and local con¬ 
ditions, while the 8Ui)eriority of new varieties over older sorts is regarded as indi¬ 
cating a greater adaptability to the particular region. Physiological degeneration of 
a variety is not believed to result from the asexual method of propagation through a 
series of years. 

The fact that certain old varieties in particular localities retain their productive¬ 
ness, in the opinion of the author, would seem to contradict such a conclusion. It is 
stated that a study of the principal factors of growth, especially climatic conditions 
in each locality, woul<l throw much neede<l light upon this subject. 

Commercial sugar-beet seed, J. K. W. Tracy ( r. S. !)epf. Agr. Bpt. 80^ pp. 177- 
18ii). —The imjwrtance of good sugar-beet seed is discussed, and the work of estab¬ 
lishing a i)edigree strain of sugar-beet schhI, carried on in connection with the New 
York State, the Michigan, and the Utah experiment stiitions and with privattj grow¬ 
ers at Holland, Mich., and Fairfield, Wash., is described. 

The work was l^eguii by st'curing the l>e8t strains of European w*ed and also all 
known strains of American-grown seed and growing them for comparison. Of these 
the best 4 strains were selected as foundation stocks, and all beets of exceptional 
quality were saved and planted the next spring as mother l^eets for seed production. 
In 1904 one-half of the seed secured from these individual plants was planted and 
the l)est specimens of beets j)reserved for the production of the first crop of elite 
seed. The other half of the seed will be planted this year and from the beets pro¬ 
duced the next year’s supply of elite seed will tei grown. 

It is reiKirted that during the last year a Washington State sugar-beet seed 
grower produced a lot of some 300 roots t(*sting 21 p<*r cent or more of sugar in the 
beet, with composite tests showing coefficients of purity ranging from 86 to 91.9. In 
this lot were iiu^luded 15 ro()ts conttiining 24 per cent, 50 with 23 per cent, and 100 
with 22 per cent of sugar in the beet. Results of variety tests of sugar-beet seed 
from American and European growers in UK)4 show a range of from 15 to 17.7 per 
cent of sugar in the beet and a range in coefficient of purity from 83.7 to 87.9. The 
low as well as the high figures were setaired in Kleinwan/debener sugar beet from 
American-grown seed. The highest yield jwr acre, 13.17 tons, was obtained from 
Kleinwanzlebener seed grown at Fairfield, Wash. 

liast year this Department distributed some 4,000 lbs. of California-grown and 
11,000 lbs. of Washington-grown Kleinwanzlel)ener sugar-beet seed, in order to 
compare it with the seed furnislu'd to fanners by the factories. Of the reports so far 
received, 73 i)er cent of those planting Washington-grown seed and 63 per cent of 
those planting the California-grown seed found it to be of quicker, stronger, and 
healthier germination, and none found it inferior to the other seed. The returns 
from 561 acres showed that the sugar content of the beets from the Washington- 
grown seed was 15.4 per cent and from the California-grown seed, 14.4 per cent, as 
against 14.9 per cent for beets from the factory seed. The Washington seed yielded 
10.7 tons, the California seed 9 tons, and the factory seed 9.1 tons per acre. 

Singrle-germ beet seed, C. 0. Townsend ( U. S. Dept. Agr. Rpl. 80, pp. 161-166, 
figa. This article covers part of the work piiblishecl in Bulletin 73 of the Bureau 
of Plant Industry of this Department, which has l)een previously noted (E. S. R., 
16, p. 983). 
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Tertiliaers and wugBX beets, *0. O. Townsend ( U, S. Dept, Agr, Rpi, 80, pp, 187^ 
176 ),—A general discussion on the use of green manure, stable manure, and com¬ 
mercial fertilizers in beet culture is presented and results obtained under different 
conditions with different kinds of fertilizers are reported. 

The climatic conditions are shown by data taken from the monthly weather reports 
of the stations at Detroit, Mich.; Spokane, Wash., and Omaha, Nebr. The experi¬ 
ments were conducted in these localities. A (Comparison was made of two complete 
applications, the one consisting of 125 lbs. of dried blood, 100 lbs. of sulphate of 
potash, and 275 lbs. of South Carolina rock; and the other of a con^plete fertilizer 
containing 1 to 2 per cent of ammonia, 4 to 6 per cent of potash, and 8 to 10 per cent 
of phosphoric acid, applied at the rate of 825 and 200 lbs. per acre. 

The amount received per acre for the bccets shows an increase, apparently due to 
the fertilizer, ranging from 27 cts. to nearly $80. Each application prove(i highly 
profitable in two of the experiments and failed to increase the yields sufficiently to 
pay for the fertilizers used in the two other tests. In one case a low rainfall is con¬ 
sidered as accounting for the small increase^ due to the fertilizers. 

In another series of tests .800 lbs. of nitrate of soda per acre gave a large increase 
in the value of beets ]>er acre. Applying one-half the quantity just before planting 
and one-half July 1, gave results a little l)etter than when the entire quantity 
was applied just before planting. The quality of the beets did not seem to be 
affected. In studying th(^ effect of different amounts and different combinations of 
fertilizer ehmients on sugar beets it was found that good results were obtained in 
each experiitient by using 200 lbs. ot nitrate of soda, 200 lbs. of phosphoric acid, and 
100 lbs. of sulphate of potash per acre. 

The results also seemed to indicate that the potash had no appreciable effect on 
the quantity or quality of the beets. None of the salts applied showed any injurious 
effect upon the quality. In one experiment common salt was applied at the rate of 
200, 800, and 500 lbs. iH»r acre. The result seemed to indicate a l)em^ficial effect in 
helping the soil to retain moisture. In some instances th(*re was no effect upon the 
yield, and in (dhers 200 lbs. seemed as effec^tive as 500 in iiuTeasing the tonnage. 
The heavier application did not apjirociably affeett the (piality of the beets. 

Variety teste with sugar and fodder beets, J. Hansen and K. Hofmann 
{Deut, Landw. Presse, 3^ (1905), Nos. 18, pp. 151, 15,1; 19, p. 16.3 ).— The average 
yields of 11 varieties of sugar beets, eacdi growm (ui 2 plats, ranged from 43,090 to 
48,230 kg. per hectare, the ]>est yiedder among them being the Friedrichswert variety. 

In average sugar content in the beet the varieties varied from 19.19 to 21.71 per 
cent in the Friedrichswert and Heine varietms, resp(?ctively. In average yield of 
sugar per hectare 8chreil)er Zuckerreicliste stood first with 9,688 kg., and Rabethge 
and Gieseke J^ate Klein-Wanzlelnm last with 8,661 kg. The coefficnent of purity in 
the different varieties varied from 88.85 in Friedrichswert to 92.61 in Schreiber 
Klein-Wanzlelxm. The test with fodder l»eets also included 11 varieties. 

In productiveness Criewen flckendorf stood at the head of the list with a yield of 
70,320 kg. of l)eets per hectare, and Tankard Mangold, obtained from England, last 
with a yield of only 38,870 kg. The (Continental climate, and especially the dry 
summer, proved detrimental to the 2 English varieties grown in this test. The 
Eckendorf, Tannenkrug and Leutewitz varieties, given in the decreasing order of 
yield, ranked next to the Criewen Eckendorf variety in the production of beets. A 
heavy yield of leaves was not correlated with a heavy yield of beets. 

The percentage of dry matter was quite high, ranging from 11.67 per cent in the 
Tannenkrug beet to 17.60 per cent in the Sn^tautia lAink variety. In yield of dry 
matter the Leutewitz variety led with 10,755 kg. per hectare, followed by Substantia 
Lank and Oberndorf, each producing more than 10,000 kg. These varieties also 
stood in the same rank and order in the yield of sugar. The percentage of sugar 
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varied from 7.69 in Yellow Mangold, one of the English varieties, to 10.14 in Sub- 
Btantia Lank. 

The experiment with fodder beets a^in ealled attention to the fact that the most 
productive varieties as a rule are low in dry matter and food value, which their 
greater yield does not always counterbalance. 

Progress of the beet-sugar industry in the United States in 1904, C. F. 
Saylor ( U. S, Dept Agr, RpL SO^pp. 1-160, pis. 4 )^—This report is a general review of 
the successes and failures of the year, and a discussion of the influences and condi¬ 
tions acting on the development of the beet-sugar industry. 

Beet sugar is now produced in 12 States, in 4 of which irrigation is practiced. In 
1904, 48 factories and 4 slicing stations were in operation. The factories were dis¬ 
tributed as follows: Michigan 16; Colorado 9; California 5; Utah 4; Nebraska, Idaho, 
and Wisconsin 3 each; and Minnesota, New York, Ohio, Oregon, and Washington 1 
each. Three factories in California and 3 in Michigan were not operated during the 
year, an<l 3 plants were in the process of c<instruction. In discussing the mistakes 
made and the obstacles met and overcome, the author considers the supply and 
character of lal)or, the competition with favored crops, the recpiirements of sugar- 
be^t culture different from those of other crops, the influence of bad seasons, dis¬ 
eases and insects, the use of poor seed, and the methods of establishing factories. 

During the year 4 large factories were installed in new localities, 2 in Wisconsin 
and 2 in Idaho. Onetif these factories is new, w hile the others are old ones removed 
from other localities. The development of conditions and prospects for new fac¬ 
tories are discussed by States. In considering climatic conditions and farm and 
factory results for 1904 for the different beet-growdng States, the author points out 
the methods of handling a crop of sugar beets, and calls attention to the injury done 
by hail and rain during early growth. 

A field of beets, hailed and flooded out on June 27, was given a deep cultivation 
as soon after the rain as the soil conditions permitted, andlhe Inlets were straight¬ 
ened up with hand and hoe. On July 23 this field had fully recovered, showing 
healthful grow th with abundant foliage. This crop yielded 10 tons per acre wdth 
high sugar conUmt and purity. The statistics for the year show that 197,784 acres 
of beets were harvested, the average yield per acre being 10.47 tons. The total 
quantity of Ix'ets worked w'Jis 2,071,539 tons, and the quantity of sugay manufac¬ 
tured, 484,220,4:10 lbs. The beets had an average sugar content of 15.33 j)er cent and 
an average purity coeflicient of 83.09. 

The employment in tlie 8ugar-bt*et fields of young hoys coming under the jurisdic¬ 
tion of the juvenile court in Denver, Colo., is discussed; and a clescription of the 
most improve<l methods of growingsugarbeeta is republished froni a previous report. 

Beet-sugar factories of the United States and Canada {Arner. Sugar Indm. 
and Beet Sugar (iaz., 7 ( 1906), No. 11,p. ^64). —This is a list which gives the location 
and daily capacity of 7 factories in Californm, 9 in Colorado, 3 in Idaho, 17 in Michi¬ 
gan, 2 in Nebraska, 1 in New York, 1 in Ohio, 1 in Oregon, 4 in Utah, 1 in Wash¬ 
ington, 3 in Wisconsin, aiul 3 in Canada, 4 not in operation, and 6 now building for 
the campaign of 1905. 

The beet-sugar industry of Wisconsin, F. W. Woll (Wmonmn Sta. But 19$, 
pp. 70, figs. S) .—This bulletin briefly considers the manufacture of sugar from beets 
grown in Wisconsin, prewmts statistical and other information on the present condi¬ 
tion of the industry, summarizes previous w^ork, and reports the results of the more 
recent investigations at the station and in different parts of the State. 

A summary of analyses of 2,994 samples of sugar beets grown by Wisconsin fanners 
from 1890 to 1901, inclusive, shows an average sugar content in the juice of 14.13 per 
cent, with an average purity coefficient of 78.6. The average yield is estimated at 
14.8 tons per acre. In experiments at the university farm from 1890 to 1904, inclu- 
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sive, the average sugar content of the beets secured was 14.10 per cent. The aver¬ 
age yields of beets and sugar as calculated amounted to 17.37 tons and 4,900 lbs. per 
acre, respectively. 

According to the report on Wisconsin beet-sugar factories for 1904-^, 125,928 tons 
of beets, containing an average of 14.4 j>er cent of sugar with an average purity of 
83.7, were worked. The total acreage in 1904 was 14,400. Rej)orts on 75 culture 
tests in 1904 give information comseming methods of culture and show that, on an 
average, 2.8 acres of beets were grown in each test, the average sugar content in the 
beets being 15.1 per cent; the yield, 16.5 torts per acre; the net receipts, $70.57, and 
the average expense, $29.09 per acre. 

Brief notes on the individual experiments and discussions on the soil and culture 
requirements of the crop are given. The expense of growing an acre of beets is con¬ 
sidered and (compared with the cost of growing cereals, potatoes, and tobac^co. The 
fertility removed by different crops and the influence of a preceding crop on the 
yield and quality of beets are shown in tables. The text of contracts in force 
between the factory and the grower is given. 

Culture of tobacco, (». M. Odi.um (Lomlon: British South A frica Co. ^ 1905, pp. 1S5, 
pis. 8, figs. 101). —A treatise on the culture of tobatM'o, in which the different phases 
of the production, preparation, an<l marketing of the crop are discussed. In addi¬ 
tion to treating of the tobacco plant and its varieties in relation to soil, climate and 
cultural operations, its insect enemies, diseases, methods of curing, buildings for 
curing, grading, and fermenting the leaf, packing and marketing the product, and 
miscellaneous topics are considered. The book is a report on tobacco culture based 
mainly on an investigation of the tobacco industry in America. 

Report on tobacco investigations in Wisconsin for 1908 and 1904, £. P. 
Sandsten {Wisconsin Sta. Bui. Iil4f VP-45, figs. IS). —This bulletin is a report on 
work in the improvement of Wisconsin tobacco seed, on fertilizer experiments, and 
on growing Sumatra tobacco under cover. A preliminary report has l>een previously 
noted (E. 8. R., 16, ]>. 68). 

In addition to the experiments previously reported, fertilizer testa were made in 4 
other localities. The soils and conditions were unlike, and the results are applica¬ 
ble only to the particular localities in which the work was (tarried on. At Rio and 
Westby the use of commercial fertilizers gave a smaller yield than that of barnyard 
manure. Early in the season the plats receiving commercial fertilizers showe<l the 
best growth, but later they were overtaken and outstripped by those receiving l)arn- 
yard manure. 

At Soldier’s (irove on sandy-loam soil in a high state of cultivation commercial 
fertilizers gave better results than barnyard manure, the greatest gain, 508 lbs. per 
acre, or 36 percent, being secured from the plat receiving 300 lbs. of nitrate of soda 
per ac‘re. The ))lat treated with 200 lbs. each, of nitrate of soda and sulphate of 
potash per acre gave a smaller yield than the barnyard-manure plat, the manure 
having been applie<l at the rate of 20 tons per acre. The results at Janesville were 
not conclusive on aciuunt of the poor physical (condition of the soil at planting. 
The cost of commercial fertilizers an<l their influence on the burning quality of 
tobacco is discussed. 

Experiments in growing Sumatra tobacco under cover were conducted in 1902 and 
1903. Directions are given for tent construction, the culture of the crop, and its 
fermentation. The total cost of growing 2 acres of Sumatra tobacco in 1902 and 1903 
was $3,395.03, and the total net receipts were $1,681.27, or a net profit of $420.32 per 
acre per year. The total yield of fermented tobacco vras 2,314 lbs. in 1902 and 2,110 
lbs. in 1903, which was sold at prices ranging from 50 cts. to $2 per pound. 

Tobacco inveatigatiouB in Porto Rico during 1903-4, J. van Leenhoff, Jr. 
(Porto Rico Sta. Bui. 5, pp. 44, pis. 5, Jig. i).—-The methods of tobacco growing now 
practiced in Porto Rico are described. 
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The results of experiments in growing, curing, and fermenting tobacco are reported, 
and ways and means for the improvement of the Porto Rican crop are suggested. 
Mechanical analyses of soils and subsoils from typical Porto Rican tobacco fields, 
as determined by the Bureau of 8oils of this Department, art‘ given in tables and 
discussed. The mechanical analyses of subsoils from 2 Cuban tobacco districts are 
also given. 

In seeil-bed experiments it was foun<l that the seed under shade came up from 2 to 
4 days earlier than the seed without shade; but while the shaded seeds came up 
earlier and lookecl healthier during the first 3 weeks, those without shade w^ere 
finally more vigorous and larger. The shade reduced evaporation, resulting in a 
quicker and more perfect germination of the seed, and also protected the beds from 
washing. Cloth was more 8atisfacb)ry for shade than straw. 

The burrows of changas in the seed be<l were treated with a solution of 1 part of 
kerosene to 14 parts of water, and no further depredations were noticed. When the 
plants suffered from disease a dilute solution of Bordeaux mixtun» was applied with 
very beneficial results. 

Transplanting experiments were nm<le outsi<le and umler cover. Tn the open 
mamey and mango leaves wen* list'd for shading. The jietiole of tin* leaf was stuck 
into the ground 1 to 2 in. south of each tobat^co plant to shield it from the direct 
rays of the sun during tin* hottestjiart of tin* <lay. Of 445 plants protected in this 
way 125 died, and of the same nund>er of unprotected plants 300 failetl to grow. At 
harvest the shaded plants showed a much greater uniformity in growth than the 
unprotected ones. Of 300 jilants wrapped in mamey leaves as a protection against 
cutworms and mole cTickets 200 died, and of the same number unprotected 220 had 
to be replanted. Wrapping the plants is a protection against the crickets, but it is 
often detrimental to early growth because it confint's the ujiper roots of the plant 
and allows water to collect within the leaf. 

The poor results in these two experiments wc*re largely duo t-o insufficient care in 
planting and the use of unselected seed. In a trial und(*r cheese cloth only about 5 
per cent of 1,700 C4irefully set-out plants failed to grow, while in a plat of 800 plants 
planted in the usual native way the loss was much gn*att*r. 

An ex[>eriinent in shade-growing wrapper leaf suffered from delays and disease 
attacks, but the results of (his test ns well as those of a second experiment indicated 
‘‘that shading increases the yield, (jiiality, and jiercentage of wrappers sufliciently 
to make shading a prolitable business, providing it is jiractiiied only on soils suitable 
for growing wrappers and the crop is given the best of care throughout its growth 
and further treatment in curing and fermentation.” 

Fertilizer experiments carried on at Aibonito showed that on that particular soil acid 
phosphate was more effici(»nt than sulphate of potash or nitrate of soda (^ombineil. 
The 3 substances wert? applied at the rate of 60, 20, and 20 11)S. per aiTe, respeiitively. 
The use of 200 lbs. of lime in adilition to the completeapplication showed no improve¬ 
ment. In another test 2,000 lbs. of cotton-seed meal i)roduce<l a better growth, 
especially in the young plants, than a liberal dressing of compost of horsti manure and 
vegetable matter, including tobacco stems. The use of fertilizers for tobacco in Porto 
Rico is discussed. 

Curing experiments were made in 3 curing sheds, the first a frame building con¬ 
structed for a storehouse, the second a shed of poles and canvas covered by a straw 
roof, and the* third a large shed constructe<l of board sides with a thatched roof on a 
pole framework. The daily temperature and relative humidity were ascertained in 
each shed from March 1» to April 23. 

In the frame building, with a mean temperature of 80.2° F. and relative humidity 
of 68.3 per cent, the tobacco dried too quickly and the leaves when cured contained 
piany green spots. In the (doth shed the temperature was at first much too high 
and the tobacco was badly damaged, but when the mean temperature was down to 
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78.26®, with a relative humidity of 70 per cent, the conditions for curing were more 
favorable than in the frame building. The best results were obtained in the large 
shed with a mean temperature of 77.67° and a relative humidity of 73.57 per cent. 
The slightly lower temperature and higher relative humidity in this shed were 
apparently more favorable to securing the best results. 

Fermentation investigations were made and the temperature records of one pile of 
outside-grown tobacco with a high percent^ of wrapj>er leaves are shown in a table. 
The suggestions for the improvement of Porto Rican tobacco include discussions 
regarding soil, seed and seed beds, time and method of transplanting, cultivation, 
topping, harvesting, curing, and fermentation. 

Extermination of Johnson grass, W. J. Spillman ( U, S, Dept, Agr,, Bur. Plant 
Indus. Bui. 7^, pt. 3, pp. 14, pis. figs. ^).—The results of investigations begun in 
1902 for the eradication of Johnson grass, which is one of the most troublesome 
weeds in the Southern States, are given. These investigations are still in progress, 
but some definite results have been secured that seem to justify the publication of 
the data already at hand. 

Fnim the experiments already carried on it seems feasible to eradicate Johnson 
grass in a single year V)y plowing in the autumn, care being taken to turn the soil 
completely. After plowing the land should 1 k^ harrowed immwliately, so as to get 
it smooth and well pulverized, after which it ii^ given treatment by root diggers, 
which tear out and (collect the roots. In the spring the land should be plowed again 
and put in cotton, giving it ordinary good tillage. All plants of Johnson grass that 
remain should be pulled out by hand, and by repeating this whenever the grass gets 
about 6 in. high it can be eradicated during a single summer without an excessive 
amount of labor. These directions apply to cultivated fields and are not practicable 
along fence rows, diteh banks, etc. 

HORTICULTURE. 

Summary of experiments in practical horticulture, W. M. Munson {Maine 
Sta. Bui. llSy pp. 21-27 ).—A brief summary is given of the results of exf>erimental 
work at the station, since its establishment, in the (mlture of vegetables, ornamentals, 
and fruits, including spraying. 

With the tomato it has been found that earliness and productiveness stand in 
direct ratio to the etirliness of setting in the field. Under favorable conditions the 
plants should l>e in the field by June 1. The yield has l)een increaseil a thin! by 
trimming the j)lants after a i)art of the fruit has set. Bagging the fruit has reduced 
the loss from rot. Crossing between early small-fruite<l prolific varieties and the 
common large-fruited ones has resulted in types well suiteij to seasons of short growth 
and for forcing under glass. 

The increased yield of the Ixirillard-Peach cross over the pure I/mllar<l has been 
nearly 50 jier cent. Seed from plants grown under glass has in some instances given 
better results in forcing than st^ed of the same variety grown in the field. The results 
were not uniform, however, and there appear to be distinct varietal differences. 

Cabtmge plants handled 2 or 3 times before setting in the field have invariably 
given better results than plants handled but once or twice. Depth of setting has had 
very little influence on the size of the head produced by “ leggy plants. Trimming 
the plants at time of setting in the fiekl has not been of apparent benefit. Handling 
the plants in {Kits before setting in the field has increased the percentage of market¬ 
able heads. Mulching has been found a very satisfactory substitute for cultivation 
for this crop.,^ 

Cauliflower plants handled in pots have made a more uniform growth and pro¬ 
duced a higher percentage of marketable heads than when grown in boxes. THm- 
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ming the plants Has had no beneficial effect. Better results have been secured from 
frequent cultivation than from mulching. The most valuable sorts for culture appear 
to be Dwarf Erfurt and Snowball types, with Algiers for late in the season. 

Early varieties of eggplants can be successfully grown in Maine, the retpiisites for 
success being early sowing, vigorous plants, late removal to the field, and warm, ri(;h 
soil. Several crosst^s have l>een made between white-fruited and black-fruited types, 
but nothing of |>ermanent value has Ix^en producetl. The white-fruited tyi>es 
appeared to be stronger than the purple in their power to transnnt form and 
productiveness. 

In the case of radishes, 30 to 60 per cent more first-class roots have been secured 
from large seed than from small seed of the same lot. Subwatering increase^l ttie 
yield of first-class radishes 12 to 15 per cent in the greenhouse over surface watering. 
The loss from damping off was also greater on the surface-watend beds than on the 
8ubirrigate<i. The crop matured earlier and w’as of Injtter (juality when grown with 
a night temperature of 60® than when grown at a lower temperature. 

In greenhouse work it has been found that one good man with occasional help 
should be able to do all the work in houses covering 4,000 sq. ft. of ground surface. 
“In general, solid beds are advocabid for plants re<piiring no bottom heat, such as 
cauliflower, lettuce, and radishes, while for 8emitroi)i(‘al plants, like melons, beans, 
and tomatoes, benches are preferred.** Steam heat for large houses and hot water 
for small houses are recommended. 

Relative to fruit growing, it is believed that the opportunities in this line are greater 
than in any other line of commercial horticulture in Maine. With apples it has 
been found that in the case of the Gravensteins the number of trees producing some 
fruit was nearly 50 per cent greater when cultivation was practiced than when the 
land was mulched, while the average yield was as 72 and 50, respectively. The use 
of potash in different forms as a i)reventive of apple scab has given only negative 
results. Cultivation has had a marked lK*neficial effetit in the renovation of the 
orchards. 

In spraying experiments the amount of wormy fruit has lH*en decreased by the use 
of arsenicals. Paris green has injured foliage less than Jx)ndon purple or white 
arsenic. While a }X)und of Paris green to 250 gal. of waU‘-r reduced the amount of 
wormy fruit, a strength of a pound to 100 gal. of water was required to kill the tent 
caterpillar. Spraying with Paris green greatly lessened the numlwr of windfalls and 
the proportion of wormy fruit among the windfalls. 

With the larger part of the wormy fruit from sprayed trees the wormholes were 
at the side or Mse of the fruit, while in the case of fruit from iinsprayed trees more 
worms entoretl at the calyx end. Three applications of arnmoniacal solution of cop¬ 
per carlwnate proved sufficient to control the apple scab fungus and resulted in sav¬ 
ing 52 per cent of the crop, though the foliage and fruit were slightly injured. The 
most satisfactory and effective fungicide, however, is the Bordeaux mixture. 

The improvement of blueberries by crossing, selection, etc., is under way at the 
station. 

In the plant-breeding work evidence has been obtained which indicates that “the 
secondary results of crossing may be of fully as much importance as are directly 
inherited qualities. Among these secondary effects are the possible immediate 
influence of pollen upon the mother plant; the stimulating effect of pollen upon 
the ovary, and the influence of varying amounts of pollen.*’ 

Beport of the Upper Penineula Substation for 1904 [Horticulture], L. M. 
Geismab {Michigan Sta, Bui. Sly pp. SfSSG).—A detailed account is given of 
experiments at the station in the culture and tests of a number of varieties of garden 
peas, beans, sweet corn, cucumtxjrs, inuskmelons, watermelons, tomatoes, cabbage, 
cauliflower, celery, onions, leeks, salsify, kale, collards, lettuce, spinach, radishes,. 
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scolymiis, globe artichoke, mustard, roqiiette {Eruea saliva)^ rampion {Campanula 
rapunaitm)y parsley, tobacco, peppers, sunflowers, and a number of flowers and 
honey plants. Similar notes are also given for strawl>errie8 and ondmrd fruits. 

Nott Excelsior has proved the best of the medium early varieties of peas. Mihle 
ears of Peep ()*Day sweet (;orn ]>lante<l June 10 were obtained Septembtir 1. Pearliest 
of All was the next earliest variety. Vaughan Earliest of All is the most promising 
variety of tomato thus far te8te<l. The husk tomato {Physalw francheli) was not 
killed by frosts until November and came ui) the following May from underground 
runners. 

Extensive observations relative to the onion maggot indicate that it does not 
pn>pagate in the wild leek, nor in the cultivated leek, nor on perennial onions. In 
onion sets which were shipped in from the outside 22 out of 2() onions contained 2 to 
8 maggots each. Cedar binls were eapecually injurious in eating and destroying 
strawberries. Robins were less so. Their depredations were restricte<l to ‘Hhe 
gathering of the seed from a few berries, and this only at a time when their young 
t)egin to feather out.” 

A number of orchard trees were injure<i by sun scald during the winter above 
snow line. iSeven varieties which ripened fruit were Haas, Rorowinka, Ciideon, 
Hibernal, Patten (ireening. Yellow Transparent, and Duchess. 

Asparagus culture in California, R. E. Smith {(hlifomia. Sia. Ihd. /6'r5, pp. 
5-18, jigs. 18 ).—This bulletin is ]>rimarily a report to certain asparagus growers, can- 
ners, and dealers in California, who provideil a fund of $2,500 for investigating 
asparagus rust. That part of th(‘ bulletin dealing with the natinv and control of 
asparagus rust is noted els^nvhere in this mimlwr. 

The conimer<;ial culture of asparagus in (■alifornia has d(*velope<l largely within 
the last 10 years, principally in the delta country betw(‘(‘n Sacramento, Stockton, 
and Port Costa. At present about 7,0(K) acres of asparagus an* grown annually in 
California. Tin* (iro]) is grown on 2 classes of soils, sedimentary river deposits and 
island peat soils. In small held culture the rows may be as close as 5 ft. apart, but 
in the great island ])lantations they are 9 or even 10 ft. apart and alxmt 2 ft. distant 
in the row. For canning pur])oses the blamdied stalks are grown. These are pro¬ 
duced by ridging dirt high up over the rows. 

In marketing, the crop is trimmed to a uniform length of 7 in. and pa<*ked in bulk 
in HO-lb. boxt*s. Hunching is not practiceil except to a limited extent and for ship¬ 
ment to eastern markets in a fresh (romlition. The average yield is placeil at 5,000 
lbs. of merchantable asparagus per acre, while good tiehls in prime condition may 
pro<luce 7,000 bj 8,000 lbs. without fertilization. The larger part of the crop is 
canned. The author states that the process of canning is (dean and appetizing, “and 
the jiroduct healthful and delicious, being immeasurably superior to fresh asparagus 
bought in the market and cooked at home,” 

Tomatoes, L. C. CoiminT ( IJ. S. Dejd. Agr,, Farmers' Bnl. 220, pp. 82, Jigs. 18 ).— 
Popular directions are given for growing and marketing tomatoes, the subject being 
considered from the standpoint of tomatoes as a field crop at the North, as a field 
crop at the South, forcing of tomatoes, and the tomato as a field crop for canning. 

Pruning tomatoes, W. T. Macoun {Comiirg Gent., 70 {1905), No. 2720, p. 250).— 
Two varieties of tomatoes were used in the experiment. Sparks Earliana and Match¬ 
less. 

When the plants had develo]ied fi strong leaves in the hotbed the tops were 
nipped off and the plants given more room, being spaced 5,5 in. apart eatdi way. 
“The object of pinching off the top of the plant was to cause new shoots to develop 
at the axils of the leaves, in order to have fl branches Ix^aring early tomatoes instead 
of the one cluster usually found on the top of the plant.” These plants were set out 
in the field June 6 alongside of other plants wlucf) were l^ft unpruned. On June 22 
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one-half of the pruned plants were again pruned, all laterals l>eing taken out and the 
6 main branches only being left. The remaining plants were left to grow at will. 

The first ripe fruit on the unprune<l plants was secured July 29, on the plants 
pruned once August 13, and on those pruned twuce August 12. The heaviest yield 
of fruit was obtained from plants pruned twice in the case of the Sparks h^arliana and 
prune<l once in the case of Matchless. In both cases the pruned plants gave much 
heavier yields than the unpruned plants. The results are thought to be very prom¬ 
ising and market gardeners are advised to give this system of pruning a trial. 

A few notes on ginseng, M. IIarrincjton {Tram. Iowa Ilori. Soc.y S9 (1904)^ p. 

—The author states that from beds of ginseng 40 ft. long and 5 ft. wide, includ¬ 
ing the path between the Iwds, he secured $55 worth of dried root and $lfi worth of 
roots for replanting the bed. He believes that had he dried all the roots the cash 
value would have betm at the raU^ of about $15,000 per acre. From one-seventh of 
an acre about $1,850 worth of ginstuig seed was produced in 1903. In 1904 the same 
patch produced over fK)0,0(X) seed with an estimated value of $3,000 or at the rate of 
$21,000 per acre. 

Planting-table for vegetables, E. L. Fullerton ( Gard. Mag. [New lorl*], 1 {t90,5), 
No. .•?, IIO-IIS ).—A tahulutod guide is given showing when and how to plant 

and cultivate 74 kinds of vegetables. Such matters as the depth to plant seeds and 
roots, disUince apart, time re<iuired for the crop to mature, the use of the crop, etc., 
are included. The table is adapted to the use of those who make small home gardens 
which are cultivated by hand or by the wheel hoe. 

Keport on culture experiments carried out In 1904 on the sewage fields of 
Berlin, J. Klau and (). Mende {Gartniftora^ f >4 (/.W), No. i, 14-19). —A general 
account is given of the results secured during the year in the growth of a nuinl>er of 
flowers and of such vegetables as radishes, sala<l plants, tomatoes, cauliflower, and 
])otatoe8, including the swamp potato (Solanum vimimerHonii). With refenmee to the 
latter it is stated that on ac(!ount of the small yield of tubers obtained this potato at 
present can be designated only as “interesting.” 

The higher standard in American horticulture, (J. T. Powell ( Went. N. Y. 
Hart. aSoc*. iVoc. 1905^ pp. ()4-7S ).—A number of suggestions are made relative to 
improved methods of fruit })ropagation, orc.hard management, harvesting, and 
marketing fruits to meet the better class of trade, s]>ecial emphasis being given to the 
adaptation of soil to variety, the labeling of packages which shall give full informa¬ 
tion to purchasers as to the (juality of tlie fruit and the best method of preparing it 
for the table, the improvement of soil, the improvement of trees through selection, 
and the need of organized effort in marketing fruits. 

The progress of fifty years, L. II. Bailey ( West. N. Y. Hart, Proc. 1905^ 
pp. 6-14). —The progress which has been made along different lines of fruit culture 
during the past fifty years, in methods of orchard management and the handling and 
marketing of fruit, is discussed. 

Beport of South Haven Substation for 1904, T. A. Farrand {Michigan Sta. 
Spec. BuU SOy pp. 50 ).—The usual account is given of the behavior of the varieties of 
fruits and nuts tested at the South Haven Substation, wdth further results of spray¬ 
ing experiments with different fruits and the use of cover crops (E. S. R., 16, p. 260). 

The severity and length of the winter resulted in a loss of many peach trees from 
root freezing. In experiments at the station and in cooperation with a number of 
fanners, tests were made of the relative efficiency for scale insects of the liine-sul- 
phur-salt mixture, made according to the usual directions, made without salt, or made 
with caustic soda substituted for the salt, in comparison with caustic soda and lime. 

The results of these experiments indicated that the use of 6 lbs. of caustic soda and 
5 lbs. of lime diluted with 50 gal. of water is without l>enefit in the control of the 
scale, while a stronger solution is dangerous to both man and beast. The lime and 
sulphur seem to be the elements in th^ mixture which d^troy the scale. The addi- 
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tioa of copper sulphate, caustic soda, and other materials is an added expense and 
gives no better results. 

The usual method of mixing ingredients and boiling was found to be the most 
satisfactory way for prej)aring the wash. Experiments with this mixture on peaches 
show ed that it is perfectly safe to spray on peach trees up to the time the blossoms open. 
The use of copper sulphate has again l)een found the most satisfactory method of 
(controlling peach-leaf curl. It can be controlled equally well by the use’of lime- 
sulphur-salt wash, but the latter is much^nore expensive and unless it is required 
for the scale should not be used. 

Fall applications of the lime-sulphnr-salt w'ash, copper sulphate, and Bordeaux 
mixture were compared with spring applications of these same fungicides. The 
spring applications gave slightly better results. In order to test the effect of a thick 
coating of lime as a protection for peach buds over winter they were heavily sprayed 
with whitewash in the fall. Neither beneficial nor injurious effects could lx? observed 
from the applicjition. In the experiment 8 lbs. of salt was added to each 50 gals. 
wash. The coating of whitewa.sh and salt was without effect as regards leaf curl. 

Experiments in the fall pruning of peach trees indicated that the heading in of the 
trees in late fall and early winter if continucHl may result in serious injury. Dust 
sprays proved inefficient in the control of apple-scab fungus and of pear leaf blight 
and scab. 

I n order to test the recommendation of a California fruit grower that crude petroleum 
could be used as a spray while the foliage was on if followed within 15 to 20 minutes 
with a solution of concentrated lye, a test w'as made in June. Six trees were sprayed on 
one side with petroleum. Immediately tliereaft(‘r 2 of the trees were sprayed w ith, a 
solution of 1 lb. concentrated lye dissolved in 9 gal. of water. Two other trees were 
sprayed with a solution of 1 lb. of caustic soda to 9 gals, of waUir, and the 2 remain¬ 
ing trees wdth 1 lb. of crude potash to 9 gals, of water. The foliage was killed where- 
ever the oil was used. The trees w'ere also seriously injurc^d and many of the smaller 
brancluis killed. The caustic solutions also slightly burned the foliage but not sufl!- 
ently to cause it to fall off. 

A number of trees w^ere treated by the Owen process for the control of insect pests 
and diseases. The treatment consiilted of boring a hole into the heart of the tr(x% 
putting in a grayish black [)ow<ler composed largely of sulphur and charcoal and 
then putting in a wooden plug. Up to the f)resent time this treatment has proved 
entirely valueless, as was ex^iected. 

Jai>anese chestnuts at the station are iiroving of but little value. Two of the 
European varieties, Paragon and Comfort, are very promising and have given several 
noteworthy crops. In the text of cover crops in the orchard mammoth clover has 
proved especially valuable. It is most satisfactory when oats or barley are grown 
with it. 

Pomology as a study, R. L. Castle {Jour, Roy, Hort, Soc. [London], £9 {1904)^ 
No, ISf pp, 146-160).—K paper showing the wealth of material which fruits furnish 
to students who wish to stuciy them for pleasure or information. Specific sugges¬ 
tions are given for study and investigation along the following lines: (1) Flower-bud 
formation, controlling infiuences such as food supply and weather; (2) problems in 
fertilization and sterility; (3) the development of fruits; (4) fruit characters and 
description; (6) systems of classification. 

Under fiower-bud formation the author notes an experiment in root pruning 6 
espalier pear trees which had made a very free growth but which were still unfruit¬ 
ful. * Two trees were root pruned on both sides, 2 on’one side only, and the remain¬ 
ing 2 were left untouched for controls. The root pruning was performed in January 
and February and nothing special was noticed during the current year. 

The following year the trees root pruned on one side only produced a fair crop of 
good fruit; those more severely root pruned had very few while those which. 
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had not been root pruned at all were unfruitful as usual. One of the latter trees was 
root prune<i later and gave results similar to the earlier root-pruiml trees. 

In discussing the subject of fertilization and sterility, the author states that prac¬ 
tically all varieties of strawberries in England, with the possible exception of the 
Hautbois type, bear both stamens and pistils, while in America many of these varie¬ 
ties are distinctly pistillate. Orescent Seeilling is cited as a specific example. This 
variety, which is perfect in England, is generally pistillate in the United States. 

The staminate portion of flowers has generally been held to be more easily injured 
than the pistillate portions, but this has not been found by the author to be the case 
with our principal fruits when the temperature falls below the freezing point. Under 
those circumstances the pistil and stigma are more quickly injured, though some¬ 
thing depends upon the stage thi* flower has reached. But even with small unopened 
blossoms of a[>ples, pears, peacht*s, apricots, plums, cherries, goosel)crries, currants, 
and strawd)erries,the pistils have repeatedly been found destroyed when the stamens 
show^ed no damage. The greatest injury to stamens apptnirs with sudden variations, 
especially from a low temperature to a high one with abundant moisture. 

The author’s observations indicate that ^‘pollen production is the most serious tax 
upon the strength of the tree, and in conseijuence in the (as(‘ of weakness or soil 
poverty the stamens or anthers are the first tosuffiT ” This has been noticed in the 
apples Stirling Castle, Lord Suflield, and (\)x Orange Pippin, and others, besides 
several plums, pears, and peaches. “In such cases sterility has been effectually 
removed by liberal application ot complete manurial auN; but where the defect has 
arisen from some other cause it has l)een necessary to plant other varieties with the 
failing sorts in order to provide the requisite pollen.” 

Under systems of classification examples are given of a number of methods which 
have been adopted by English \>riters in cUssitying and describing fruits, wdth com¬ 
ments on the usefulness and detects of the different systems. 

Plant food constituents used by bearing fruit trees, L. \j. Van Si.vkb, 
(). M. Tvvlor, and W. II. Andrews (AVm; Yotk Stair Sta. I>ul. ^06^ pjK — 

Experiments were undertaken to ascertain the amounts of nitrogen, phosphoric acid, 
poUish, lime, and magnesia used in one growing season by bearing fruit trees. 

From 1 to 3 staudaid varieties each ol apple, peach, pear, plum, and quince were 
examined. All the trees were typical repieselitatives ol their kind and in the full 
vigor of bearing. The jdan of the woik included the analysis of the fruit, leaves, 
and new growth of wood as represented bv the tijis of blanches of each individual 
tree. A numlH‘r of tables are given which show the data collected in the case of 
each tree as regards the plant-food constitiRuits of the fruit, leaves, and new wood. 

The varieties of apples used in the experiment were Rhode Island (Ireening and 
Baldwin; of peaches, (’hampion, EIIktIu, ami Hills (3iili; of pears, Kieffer and 
Angouleme; of plums, (Jraml Duke and Italian Brune; and of (juinces. Champion. 
The fruit on the different trees was picked wlien rija'. The foliage was left until it 
show'ed a tendency to drop. The twigs of new w^hkI wen* removed soon afterwards. 

The following table shows the average amount of plant-food constituents used by 
each fruit tree of the different varieties studied: 


Plant food used during a season's grovlh Inj a mature fruit tree in full hearing. 


Variety. 

Nitrogen. 

Phos- 

phoric 

iK*id. 

Potash. 

Lime 

Mag¬ 

nesia. 

Apple. 

Pounds 

1.47 

Pounds. 

0.»9 

l*ounds 

1.57 

Pounds. 

1.62 

J^unds. 

0.66 

Peach . 

.62 

.15 

.60 

.95 

• .29 

Pear. 

.25 

.06 

.27 

.82 

.09 

Plum.. 

.25 

.07 

.82 

.84 

.11 

Quince... 

.19 

.06 

.24 

.27 

.08 
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It may be determined from this table “ that the relative proportions of the different 
plant-food constituents are approximately the same for these different varieties of 
fruit trees. This means that under like conditions of soil fertility a mixture of nitro¬ 
gen, phosphoric acid, and |>otash which would meet the requirements of one variety 
would also meet the neinls of the other varieties, so far as the supply of these plant- 
food constituents is concerned.** 

In some years fruit trees bear no fruit. It is, therefore, desirable to know the 
amounts of food constituents used by different parts of the tree. The following 
table gives these data: 


A moxmtu of food rotmtiHirnts lused per oere hy difftrenf parts of a tree. 


Part of tree. 

Nitrogen. 

Phos¬ 

phoric: 

acid. 

Potash. 

Lime. 

Magne- 

.sia. 

Fruit: 

PoiindH. 

]*ounds. 

Pounds. 

Pounds. 

Pounds. 

Apple. 

20.0 

8.5 

45.0 

3.9 

0.4 

Pcjich. 

17. h 

8.0 

:16.0 

2.2 

4.1 

Pear. 

9.0 

;i.2 

20.2 

2.2 

2.6 

Plum. 


4.7 

18. 5 

4.4 

3.0 

Quince. 

22.0 

10.0 

44.4 

3.4 

6.0 

Average. 

10.4 

7.0 

.32.8 

..ill 

4.4 

Leaves: 

Apple. 

yo.3 

4.8 

9.5 

49.7 ’ 

10.3 

Peach. 

50.4 

8.0 

32.9 

94.0 

28.5 

Pear. 

18.5 

3.0 

10.7 

30.7 

7.2 

Plum. 

13.2 

2.9 

17.0 

20.8 

8.5 

Quince. 

20.4 

4.1 

9.8 

46.1 

11.0 

Average. 

' 20.0 

4.6 

10.1 

49.0 

14.3 

New wood: 






Apple. 

1.1 

.4 

1 

3.0 

.0 

Peach . 

0.0 

1.0 

3.4 

17.4 

2.0 

I’ear. 

2.2 

.8 

2.0 

5.4 

1.1 

Plum. 

.3.0 

1.0; 

1.8 

10.0 

1.5 

Quince. 

3.1 

1.2 , 

1 2.6 

10.1 

1.9 

Average. 

3.2 

1.0 

1 

10.4 

1.5 


The above table is calculated on the basis of 35 apple, 120 peach, 120 pear, 120 
plum, and 240 <piince trees p(*r acre in eatdi instance. An acre of peach trees uses 
considerably larger quantities of plant ffawl than any of the other varieties of fruit 
trees. The amounts of the nitrogen and i>otash require<l per acre in the case of the 
different fruit trees are practically the same, while the amount of phosphoric acid 
used is only about one-fourth as much as of nitrogen or potash. 

“In most commercial fertilizers used on fruit trees the phosphoric acid is present 
in proportions about 4 times the nitrogen. This is on the assumption that the soil 
contains more nitrogen relatively than phosphoric acid, which may or may not be 
true in individual cases. The question may be raised as to whether quantities of 
phosphoric acid are not frequently applied much in excess of the actual need of a 
season’s crops. . . . 

“In respect to the amounts of plant food used per acre by the fruit of the different 
varieties of trees, the amounts of nitrogen, phosphoric acid, and potash in the differ¬ 
ent fruits are in about the following order: Quinces use the most, and then follow 
apples, peat^hes, plums, and i>ear8. 

“Potash is present in the fruit in larger quantities than is any other plant-food 
constituent; nitrogen comes second, being present to the extent, approximately, of 
one-half the amount of potash. Then follow, in order, phosphoric acid, magnesia, 
and lime, all of these being present in much smaller amounts. 

“In the leaves, the plant-food constituents used per acre are greatest in the case 
of th6 peach, the apple coming second, and then quince, pear, and plum, 
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“Lime is present in the leaves and alsw> in the new wood in much larger quanti¬ 
ties than any other plant-food constituents; nitrogen comes second, followed in order 
by potash, magnesia, and phosphoric; acid. 

“In the new wockI, the plant-food constituents used per acre are greatest in the 
case of the peach trees, after whi(;h come in order quince, plum, pear, and apple.“ 

Tabulated analyses showing amounts of plant-food constituents in fruits, 
vegetables, etc., L. L. Van Si.ykk, O. M. Tayuik, and W. II. Andrkws (AV?c Ytyrk 
State Sta. Bui. pp. SiSiS-^J30). —Analyses with reference to moisture content, nitro¬ 
gen, phosphoric acrid and pottish, which have been acciinnilating at the station, are 
here brought together for a large number of fruits and vegetables. 

The list includes apples, bla(;kberries, cherries, curnints, dewberries, gooseberries, 
grapes, i)eaches, pears, plums, (piinces, raspl)erries, strawberries, asparagus, string 
beans, beets, cabbages, carrot^, cauliflower, cucumbers, eggplant, lettuce, mushrooms, 
muskrnelons, onions, parsnips, garden peas, pumpkins, radishes, rhubarb, salsify, 
sweet corn, tomah)es, turnips, watermelons, balin, dandelion, endive, horehound, 
hyssop, peppermint, j)ot marjoram, prickly comfrt‘y, rose bushes and foliage, rue, 
sage, tansy, tarragon, thyme, winter savory, and w’ormwood. 

Observations on the phenology of plants at Ames, CuAKi.o'mo M. Kino {Trann. 
fawn Jlort. Soc.y ( /i?04),pp> 114-137^ pi. ly 3<jm. 1). —Tabular data are given showing 
the blooming period of a large number of species of plants, including flowers and fruits, 
at Ames ami other parts of Iowa for 1904 ami in some instam*es for other years between 
1880 and 1904. A bibliography of a number of pai)er8 on the phenology of plants is 
included. 

Varieties of fruits in Thurgau in the year 1903, V\ ScnwYZKu-llEHKH (^fitt. 
Thurgau. Naturf. Oesell.y I9()4y JYo. 76’, pp. —An account of the different varie¬ 

ties of orchard fruits now grown in Thurgau, with a stattumuit of th(‘ condition of 
orchards in different setdions based on replies to a letter of impiiry sent out to 
growers. 

New York apples, S. A. Bkacii ( X. V. l/nrf. Sac. Pror. pp. 44-33). — 
A historical account is given of early orcharding in New York and of tin* introduc¬ 
tion of Russian varieties ami of the varieties of fruits that are, now in tin; lead in New 
York. 

Phases of orchard management in Wayne County as discovered by an 
orchard survey, .1. Ckaio ( X. V. Uort. Soc. Pror. pp. o4-fi4y figs. 6). — 

In a fruit survey whi(!h was made in Wayne County it was foun<l that the average 
yield of apples for 4 years in orchurd.s where the trees were planted 80 ft. apart each 
way was 184 bu. to tlu^ acre. When the distance Indween the trees ranged from 81 
by 81 to 8»5 by 85 each way the avenige yield was 222 bu. per a(;re and when the 
distance ranged from 80 by 80 to 40 by 40 ft. each way the yield averaged 229 bu. 
per acre. 

Imperfect drainage was found to be a frequent cause of failure, in whole or in part, 
in many western New York orchards. The matter of ownership appeared to have 
an important l^earing on productiveness of orchards. The average yield in on'hanls 
managed by the owners was 210 bu. per acre and in rented orchards 174 bu. per 
acre. There was also a considerable difference in the yield from sprayed and 
unsprayed orchards. 

In 00 sprayed orchards the average yield was 280 bu. per acre and the selling 
price $2.02 per barrel, while 107 unsprayed orchards yielded at the rate of 263 bu. 
per acre and sold at an average price of $1.80 per barrel. These figures indicate a 
difference of about $14.84 per acre in favor of spraying. The trees were sprayed 
only once or twice, rarely three times, and no special effort was made to make it 
thoroibgh and efficient. 

The apple in Oregon, II, K. R. Lake (Oregon Sta, Bui. 83 y pp. 37y figs, 11 ).— 
1 in th4 series of bulletins (£. S. R., 16, p. 368) dealt with the history of apple 
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culture in Oregon, selection and planting of the trees, soil, and location of the orchard. 
In the present bulletin the subjects discussed are the varieties of apples for home use, 
pollination, cultivation, cover crops, and pruning. 

In discussing the effect of soil and season on pollination the author states that the 
self-fertility of the Italian prune is considerably affected by these factors. Some 
years in western Oregon and western Washington orchards l>ear full crops in all sec¬ 
tions. In other years only a few orchards l>ear, or one orchard may bear in a locality 
while all the others are barren. ^ 

The relation l)etween the blooming periods of different varieties of apples has been 
found to vary considerably in Oregon in different seasons and localities. The period 
from first bloom to full bloom also varies in different seasons. Thus, “in 1896, Del¬ 
aware Red and Dominie were in full blossom 17 days apart, but in 1897 they were 
in full blossom only 2 days apart.’* The time intervening between the period of 
first and full bloom in the case of Fameuse one year was 7 days, another year 3 days, 
another 12 days, another 9 days, another 14 <lays, and another 8 days. In one local¬ 
ity the Yellow Newtown bloomed 2 days before Northern Spy, while in another locality 
Northern Spy bloomed 5 <lays before Yellow Newtown. A table is given showing the 
period of first blossom, full bh^ssom, and the fall of blossom, respectively, for 110 
varieties of apples grown in the State for each of 7 years. 

Hairy vetch appears to be a very satisfactory orchard cover crop in Oregon. In 
the discussion of pruning special attention is called to the losses among prunes as a 
result of injudicious pruning at setting-out time. The prunes are set out usually in 
the late fall or early winter and cut back to mere stubs, whi(di exposes a large wound. 
These w’ounds should be painted over with white lead in which has been dissolved 
a little sulphate of copper. 

In western Oregon fruit on low-headed apple trees is often of indifferent color, 
while that on trees of mediimi to high heads is of fair to high color. For this njv^^on 
the author suggests that trees of late fall and winter varieties he headed or trained 
high in that S(‘(!tion, while summer or (*arly fall varieties may l)e headed low if 
desired. 

The presence of abnormal quantities of starch in bruised apples, G. Vak- 

c'OLLiKK {Ci(/re d lU04y Au<j.; abs. hi Uev. So(\ ScL Hyij, Aliment.,, 1 (1004), No. 
6, 578, 570). —Whih* ripe apples contain little if any starch, bruised apples were 

found to contiun large amounts in the vicinity of the bruise. This injures their 
value for cider making, as the stanrh is not converted into sugar. 

Experiments in girdling fruit trees, J. K. Mav (Pract. Fruit (irouer, 11 (1905), 
No. 195, p. 11 ).—The author ringed a nimd^er of 8-year-old a])ple trees which had 
not lH)rne fruit. The following seasons both ringed and unringed trees bloomed 
full. Soon, however, the blossoms on the ungirdled trees showed signs of blasting 
ami within a few weeks there were scarcely any apples on them, “while on the girdled 
trees the blooms stayed and set large quantities of fruit, which hung on well and 
colored very much more than on the other trees.” 

In one instance a girdled York tree produced 9.5 bu. of fruit, while an ungirdled 
tree alongside produced but 1 bu. Attention is called to the necessity of carefully 
observing the trees after they have been girdled to see that the Vound is healing 
over properly. 

The olive tree; its geographical distribution and historical and agricul¬ 
tural importance, T. Fisciikr (Mitt. Judns Perthes' Geogr. Ansi., Erganzungsh, 147, 
pp. 87, map 1) .—There are 2 main divisions of this pamphlet. One deals with the 
history of the olive, its Iwtany, cultural requirements, diseases, varieties, oil pro¬ 
duction, etc., and the other with the culture of olives in the different countries of 
the world, especially those districts bordering on the Mediterranean Sea. 

The book of topiary, C. H. Curtis and W. Gibson (London and New York: John 
ZianCf 1904, pp^ VIII-f 80, pis. The history is given of this of tnqning 
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planto) with directions for the management of topiary gardens and the training of 
young and old trees in this work. This is the eighteenth volume in the series of 
handbooks of practical gardening, e<lited by H. Rol)erts. 

The effects produced by grafting or budding various kinds of fruit trees on 
different kinds of stocks, R. 1*. Spkkk {Tram, loim Horl. Soc., .7.9 (1904) ^ pp. 

—During the ])eriod from 18(>d to 1897 the author (Conducted a nursery and 
made extended obs€*rvations on the interrelation of stock and sidon with a number 
of different kinds of fruit, parti<!ularly apples. Some of these observations are 
recorded. 

A wonder-worker of science. An authoritative account of Luther Bur¬ 
bank’s unique work in creating new forms of plant life, W. 8. IIakwood (Cent. 
Mag.y 69 (1906)^ Nos. .5, pp. 666-672; 6*, pp. 6^1-667, Jign. 67). — Descriptions are given 
of the many new forms of frnit.«<, flowers, nuts, and other economic plants created or 
improved by Mr. Burbank, with an account of his metliods of work. A fuller 
account of the spineless cactus and its fruits is given than has appeared heretofore. 

Breeding grapes to produce the highest types, T. V. Munson (AV/>r. Farmery 
S7 {t905)y No. 12y p. S16). —A paper read by the author ladore the American Breed¬ 
ers’ Association, February 1, 1905. 

The grape and its development, ,1. C. Bi.aik (Tram. III. Tfori. Soc.y n. m\y S6 
(I904)y pp» 4T^-427). —A pap(*r on this subject in whicb the manufacture of unfer- 
niented grape juice and the food value of the grape an‘ discussed in addition to 
cultural methods. 

The assimilation of phosphoric acid by grapes, K. ZArriARRwrc^z (Prog. Agr. 
el VH. (FaI. VKnl)y 26 (t904)y No. ^.7, pp. 469-462). —Experiments were made to deter¬ 
mine what influence the use of superphosphates would have* on the phosphoric* acid 
content of the fruit and wine. 

Physical and chemical analyses an‘ given of the soils on which the exj)eriments 
were carried out and the usual experimental details recorded. The amount of super¬ 
phosphate used on the different plats varied from none on the control plat to 45, 90, 
and 135 kg., respectively, on the other 3 plats. The analyst's of wines made from 
the grapes grown on the different plats showed that there was 10 times as much 
phosphoric acid in the wine from the ])lat which had benm fertilized with 135 kg. of 
sui>erphoaphate as from the control plat. 

The conclusion is drawn that pho.sj)hori(r acid may be accumulatHl in part in fruit 
and contribute it^ beneficial influence to the wine made from it. 

Planting-table for flowers, L. Barron (dard. Mag. [New lori;], 1 (1906), No. 
Sy pp. 117 y 118). —Brief suggestions are given on the making of flower beds, planting 
and sowing of flowers, as well as a table showing when and how to sow 47 different 
kinds of flowering plants, period of flowering of the plants, and color of the flowers, 
with notes on soil, water, transplanting, et(\ 

On the hybridization of the genus Bosa, M. Viviano-Morel (Jour, Roy. Hort. 
Soc. [London'], 29 (1904), No. IS, pp. 68-46). —A brief treatise on this subjecjt con¬ 
sidered largely from an historical standpoint. 

Pansy culture, W. Toole (Trans. HI. Hort. Soc., n. ser., 38 (1904), pp. 130-135, 
pi. 1). —The author descrilxjs his methods of commercial outdoor pansy growing in 
Wisconsin. 

FORESTRY. 

A primer of forestry. II, Practical forestry, G. Pinchot ( IJ. S. Dept. Agr., 
Bur. Forestry Bui. 24^ pt. 2, pp. 88, pis. 18, Jigs. 47).—Part 1 of this primer (E. S. R., 
11, p. 855) dealt with the units which compose the forest and the character of the 
forest as a whole. 

The present part deals with the practice of forestry, with the practical work in the 
woods in perpetuating forests and in lumbering, with the relation of forests to 
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weather and etreamB, and gives a short account of the historical development of for¬ 
estry and of present forestry pra(^ti(!e8 in foreign countries and in the Uniteil States. 

Forestry experiments, F. VV. Rank {New Himipuhtre Sta. Bui. 119^ pp, 51-68, 
jUjs. 8). —A discussion is given of tlie prevalen(‘.e and value of native pine seedlings, 
with an account of experiments in the digging, packing, and transplanting of pine 
seedlings and a comparative statement of the cost in reforesting with wild seedlings 
and nursery-purchased 8to<;k. Two earlier bulletins along similar lines have l)een 
published by the station (E. S. R., 14, p. 87H; 16, ]). 56). 

In most sections of New England where the white i)ine {Pinun utrohm) is native 
young natural seedlings in large numbers occair. The author urges the. use of these 
in reforesting. The cost of digging and packing 2-year-old seeillings when mo<ler- 
ately thick is placed at 75 cts. per 1,000, and is bascnl (^n actual experiments by 
students at the station. One man can pack for shipment 20,000 of these see<llings in 
half a day. The Boston market bushel box has lM*en found a very satisfac’tory pack¬ 
age for shipment. One man under favorable conditions can transplant about 4(K) 
seedlings per hour. 

The (^ost of setting the plants 8 by 8 ft. is placed at about 50 cts. per acre. If set 
5 by 5 ft. the expense would be about 5»1.50 per acre. The total ex^iense of digging 
and transplanting wild seedlings amounts to approximately $1.50 ])er 1,000. Early 
spring is wnsidered the best time for transplanting ])ine seedlings. Seedlings not 
less than 2 nor more than 4 years old are recommended. 

If a nursery stock is used for reforesting the expense will be (considerably increased. 
In the station work the cost was $3 i)er 1,000 and 100,(X)0 were used to cover an area 
of 43 acres. The cost for packing was $20, and the ex])enseof planting in the nursery 
row and then transplanting, use of land, (culture, etc., amounted to $280. The h)tal 
cost, therefor(», averag(*d about $14 per a(T(‘, w hich is (*onsiderably in excess of the 
cost when native seedlings were transplanted from the forest. 

The shade trees of Denver, W. Paddock and H. O. J.,on(}ykak {Colorwht Sta. 
BuL 96, pp. 14, pis. 16). —Diricctions are given for the (*ultiire of shade tretcs in Colo¬ 
rado with descriptions of about 60 kinds of trees which are foreign to the State, but 
which are known to be grow ing in Denver. 

The principal shade trees of Colorado are the (cottonwood and box elder. These 
trees are popular because they are successfully grown under conditions (»f partial 
neglect. It is Iwclieved, however, that many other desirable varieties can l)e success¬ 
fully growm if proper att(‘ntion is given to details of planting and caring for the trcx's. 
Owing to the drying winds of winter it is believed that the l)est time for planting 
trees in Colorado is in the spring of the year. 

Shade trees and ornamental shrubs and plants, (t. M('C\\rtiiy ( Bnl. N. C. Dept. 
Agr., 26 {1905), No. 1, Sup., pp. 8.1-66 ).—A list is given of «leciduous flowering 
shrubs desirable for planting in the upland region of North Carolina. 

The planted groves of Iowa, H. P. Bakrk {Proc. Iowa Park and Forestry Assoc., 
4 {1904), pp. 36-45). —Suggestions are given h^r the planting of different spe(*ies of 
trees in Iowa and an account of different groves which have been planted fora num¬ 
ber of y(car8 in different se(!tions of the State. 

Groves of Norway spruce at Conroy, Iowa, have made an average growth of 1 ft. 
9 in. per year for the last 15 years. Two areas at Conroy were measured and the 
number of posts and poles ascertained. One area was estimated to have a value of 
$145.62 per acre and the other $144.04 per acre, giving an average annual gain since 
the groves have been planted of $8.04. With corn at 20 cts. per bushel the average 
annual gain per acre is $7. 

What the college has done for park and forestry during the last thirty 

years, L. H. I'ammei. {Proc. Iowa Park and Forestry Assoc,, 4 (1904), pp. 51-70). — 
An account is given of the different plantings of trees that have been made under 
the d^i^tion of college authorities at Ames during the past 30 years. A list is given 
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of the trees on the campus with dates when planted, character of the soil and sub¬ 
soil in which they are growing, circumference of the trees in inches, height, and 
general remarks on the character and the culture given. 

Our mountain chaparral, G. Robert.^on (Panfir Rural PrrsSy (if) (190,5), No. 21, 
pp. S24f 32,5). —An account of the chaparral belts of San Bernardino, with descrip¬ 
tions of the principal species of shrubs growing in eacdi of these belts, and practical 
suggestions regarding the preservation of chaparral belts. 

Layering rubber trees, H. N. Ridley (Atjr. Pul. Straits and Fed. Malay States^ S 
(1904)^ No. i7, pp. 441 , 442 , pis. 2). —An illustration is given of a number of rubber 
trees that have grown from the trunks of trees blown down in a storm. 

It is re<^ommended that trees that are blown down in storms ))e laid prostrate on 
the earth and banked np along the fallen trunk about halfway and the top of the 
tree cut off. Shoots spring up along the tree in abundance, but should be thinned 
out until only about K are left. 

Two little-kown caoutchouc-producing lianes, E. j)e Wildeman ( Corupt. Rend. 
Acad. Sci. [/*rtW«], 140 (1.90,5), No. <V, pp. ,51.5-017). —The author states that for a long 
time it was supposed that the caoutchouc exported in large quantity from tropical 
Africa was obtained from a single liane, lAtndolphia Jiiu'ida. Recent researches, how¬ 
ever, have shown that caoutchouc- from />. Jtorida is not exportwl by the natives for 
this purpose. 

The caoutchouc is mostly derived from two other species, Paissea, (jracillima and 
Periploca nigresrens. The latter seems to be the more im})ortant of the two. Caout¬ 
chouc from Periploca is black and of goo<l <juality. This liane is not very large. 
The stem is about as thi(!k ius the thund> and covered with a scaly bark. It pro¬ 
duces seeds abundantly whose germination is not injured by the voyage from Africa 
ti) Belgium. 'Phe plant is also easily propagate<l by cuttings. Sprouts from the 
ro<.)tii may be exploited (‘ommercially after 2 years’ growth. 

DISEASES OF PLANTS. 

Report of the plant pathologist, K. March a l (Uul. Ayr. 'iPrussels'], 21 (190.5), 
No. 1, pp. 73-so). —During the season covered by this r(‘port the author investi¬ 
gated alxmt 150 different plant diseases, a list of which is given. Notes are also 
given on a number of the more characteristic diseases ami suggestions j)re8ented for 
their prevention. 

Report of the consulting botanist, W. Cahriitheus (.lour. Roy. Ayr. Soc. 
Knyland, 05 (1904), pp. 2,5S-2(i9, fiys. 2). —A report is given of the investigations 
carried on by the consulting Iwtanist for the year 1004. During this time a con¬ 
siderable nund)er of samples of grass and clover seed were examined, and species of 
plants as well as diseases of the same were determined. 

In connection with the diseases of plants investigated, notes are given on the 
economic habits of a number of fungi, none of which appears to be entirely new. 

Concerning the root rot of cotton, V. Mosskiu (Sur un pourridU du cotonnier, 
Cairo: Jmpremerie Nalionale, 1904^ pp. ^).—A de8crii)tion is given of the root 

rot of cotton which has been attributed to Ozonium auricomum. The author believes 
that the disease in Egypt is different from that in the United States; at least it is not 
believed by him to be due to the above-named fungus as observed in Europe and 
which is believetl by many authors to bean incomplete form of some hyinenomycete. 

Various methods of treatment are suggested, and among those considered most 
promising, the author calls attention to the securing of immunity by selection of 
plants. This is applied particularly in the case of cotton and banana, both of which 
are subject to the disease. 

Some diseases of the potato, G. Massee (Jour. Roy. Ilort. Soc. [ Londo?i], 29 (1904), 
No. IS, pp. 139 - 145 , fiys. 6’),—Brief descriptive notes are given of the potato rot 
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(Phytophthom infest am) , winter rot ( Neetria solani)^ black scab ( CEdomyces leprmdes)^ 
l>acteria] disease (liacMlm solaimreanim) ^ and potato scab {SorospoHum scabies). 
The effect of these different fungi on the host plants is deB<^ribed, and so far as known 
the inethocls of distribution, infection, and means of control are given. 

Potato spraying experiments in 1004, F. 0. Stewart, H. J. Eustace, and 
F. A. SiRRiNE (Xetr Yorlc State Sta. Ttvl. 264^ pp. 9f>-~W4^ pis, 16^ map 1). —In continua¬ 
tion of the 10-year si)raying experiments for the control of ix)tato diseases (E. S. R., 
14, p. 875; 15, p. 781), a report is given of the operations carried on by the station 
during 1904. 

The bulletin gives the details of 58 experiments in different parts of the State, in 
which increased yields of potatoes due spraying are reported. At Geneva 5 spray¬ 
ings increase*! tlie yiel*l by 288 bu. per acre, while 3 spmyings gave an increase of 
191 bu. At Riverheail the gain due to 6 sprayings was 96J bu. and to 8 sprayings 
56J bu. per acre. At this place tlie flea beetle was the principal enemy. 

In the experiments carried on by farmers in different parts of the State, gains of 
62} bu. i^r acn» are reported in one series including 180 acTes. This gain was made 
at an average cost of $4.98 per acre, and the net profit, base*! on the market pritre of 
potatoes at digging time, was $24.86 per acre. In another series of exiHiriments 
carried on with 41 farmers thnmghout the State, including 368} acres, the average 
gain due to spraying was 58} bu. {K»r acre, the net profit received Iming $22.01 per acre. 

Different fungicides were tested in these experiments, soluble Bordeaux mixture 
and soda Bc^rdeaux being compared with Bordeaux mixture made with lime after 
the usual formula. The results obtained were in favor of the use of th(^ lime Bor¬ 
deaux, as previously described. It is believe*! that the efficiency of the soluble 
Bordeaux mixture may have beiMi re<lu**e*l by the use of too *lilute a solution. 

The authors state' that the f)ractic*i of spraying potat*K\s for the contn^l of blight is 
on the increase in New York, an*! many growers ar*^ preparing to spray who have 
hitherto disregarded thi.'J precaution. For 1905 the ri'gular experiments will be 
continued at Geneva and Uiverhea*!, and efforts made to extend the work through 
volunteer awperative investigations. 

Profits from spraying potatoes, F. H. Hall et al. (iVle?c York State Sta. Bid. 
popndar ed.f pp, /L’, Jhja. S). —This is a j>opular summary of the above bulletin. 

Notes on Cobb’s disease of sugar cane, Pa P\ Smith {Centbl. Bakt. [c/c.], 2. 
Abt.f 13 {1904)i Ao. 22-23^ pp. 729-736). —The author giv*'H the results of a study of 
a disease of sugar cane whicJi was first recognized in Australia by N. A. Cobb (PI. 8. 
R., 7, p. 513). The <lisease is accompanied by a copious exudation of gum, and on 
this account is s*)metimes called the gum disease of sugar <3ane. 

The author investigated the cause an*l lK'ihavi*)r of the disease, concluding that it 
U of bacterial *)rigin and due to the organism previously describcxl but which by the 
present system of nomenclature becomes Pseudomonas vascalarum. The organism 
was separated and grown in various media, after which successful inoculation experi¬ 
ments were cArrie*! on. 

Attention is called to the resemblance between this di.sease and its cause and that 
which is known as the sereh disease of sugar cane in Java. 

A bacterial wilt disease of tobacco, Y. Uyeoa {Centbl. Bakt. [etc,']^ 2, Abt.y IS 
{1904)t No. 9-llj pp. 327-329, figs, 3).’—K bacterial disease of tobacco is described 
which has been under observation at the experiment station at Tokyo, Japan, and 
which is attributed to attacks of Bacillus nicoHanse. The disease is said to cause 
much injury, especially when the transplanting is made late in the season. 

Prolonged moist weather followed by a high temperature favors the development 
of the disease, which is characterized by a wilting and yellowing of the lower leaves, 
followed by a blackening of the stem and leaves and finally of the roots. The 
ngitural infection seems to take pUice through the roots, but the author believes that 
it m$y also occur through wounds caused by topping or suckering of the plants. 
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The bacteria have been isolated and cultivated on a number of media, their char¬ 
acteristics being described. It is believed by the author that this disease is the same 
as that reported under the name of the Granville wilt in North Carolina (K. 8. R., 
15, p. 684). 

In a postscript the author states that experiments have shown the possibility of 
communicating the disease through the stomata, the characteristic blackening being 
observed in 8 days on plants whose leaves w’ere sprayed with a solution containing 
the bacteria. 

A Sclerotinia disease of tobacco, C. A. J. A. Oudemans and 0. J. Koninc: (A'. 
Akad. Wetemch. Aimterdam^ Proc. Sect. 6* (1903)^ pi. /, pp. 4S-6S, 83,86, pin. ^),— 
A report is given on a disease of tobacco noted as occurring injuriously in the tobacco 
delds of Holland. 

A study of the disease showed that it was due to a hitherto unknown fungus, hi 
which the name Sclerotinia nicotianm is given. It is said that the common practice 
in growing tobacco is to divide the Helds into small areiis by means of hedges of scar¬ 
let runner and other Ixjans, the object being h) protect the tobat^co plants against 
wind by the high, dense growth of the beans. An examination showed that the 
disease was most prevalent near these hedges, and to the dampness and shading of 
the hedges are attribute<l the conditions necessary for the development of the fungus. 

Plants affected by th(» fungus show limp, slip|iery leaves and discolorwl stems. If 
leaves of this character are carri<Ml to the curing shed, th(‘ fungtis quickly spreads 
through the entire curing house. The authors se]>arated the fungus and give its 
technical description, and as means for preventing its attack suggest that the use of 
the bean hedges should be abandoned ami wherever tlui diseased leavtis and stems 
are observed they shouhl be removed and burned. When putting the tobacco leaves 
in the drying sheds they should be well separated and all suspected leaves should 
be destroyed. 

The study of the diseases of some truck crops in Delaware, C. O. Smith ( Dela¬ 
ware Sla. liul. 70, pp. 10, ph. i2, Jiffn. a). — The aiithor describes the leaf spot of cucur¬ 
bits caused hy Sphurella citrul/ina, a leaf spot of eggplant due to Aacochyta lycopersici, 
and a leaf spot of beans and cowpeas which is attributed to the fungus PhylloHticta 
phaaeolina. 

The leaf spot of cucurbits was abun<lant during the autumn of 1903, the author 
finding it quite common on the leaves ami fniit of squashes and pumpkins and to a 
limited extent on the leaves of (uicumbers and cantaloupes. The fungus is of special 
interest on account of its re.seinl)lance to a disease ri'ported as destructive to water¬ 
melons in Delaw’are (E. 8. R., 5, p. 787). The author descrilies the gross and micro¬ 
scopic characteristics of the fungus, and gives the results of artificial cultures and 
inoculation experiments. He describes the different stages of the fungus, which in 
the perfect stage is designated as Spluerella cncurbitacearum, although the name 
adopted in the text of the bulletin is S. dtrullina. This last combination would be 
displaced if strict attention to priority should bi^ paid. 

The leaf spot of eggplants is due to the fungus Ascochyta lycopersici, the different 
stages of which are described. The possible relationship between this fungus and 
Phyllosticla horiorum is pointed out, and the writer believes them to be identical. 
Inoculation experiments have shown that this fungus successfully attacks the 
plant, tomato, horse nettle, and jimson weed. A brief account is given of a Septoria 
attacking the fruit of the eggplant, and it is believed to be possibly an immature 
form of the Septoria occurring on tomatoes. 

The leaf spot of beans and cow'peas caused by Phylloslicta phaseolina is described at 
some length. This trouble was first observed on Lima beans, but it has since been 
found on other varieties of beans and also on cowpeas, being particularly destructive 
to Lima beans and cowpeas wherever these plants are grown in Delaware. The 
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fungus is describe<l at some length. By inoculation experiments it was found possi¬ 
ble to transfer the organism from one variety of beans or cowpeas to another. 

No work is being carried on for the control of these diseases by spraying, but 
the author believes that Bordeaux mixture properly applied would give beneficial 
results. An additional suggestion is offere<l that all diseased vines be collected and 
burned at the end of the season, so as to remove danger of infection as much as 
j>ossible. 

Asparagus rust in California, R. K. Smith (Califomia Sla. Bui. IGS^pp. 1-7^ 
18^99^ jigs. SS). —This bulletin gives the nesults of continued investigations on the 
asparagus rust (K. S. R., 16, pp. 66,986). 

The previous results have shown that by careful attention to cultural methods and 
the relation of moisture to the development of the fungus the disease could be con¬ 
trolled to a considerable extent. Continued studies have shown that the rust can be 
almost c*ompletely controlled in California through careful attention to cultural 
methods and the use of treatments which are described at considerable length. 

In 1904 an extended series of experiments was inaugurated to test the efficiency 
of sulphur, both as a liquid spray and as dry powder, for the control of the fungus 
causing therust. Tliese experiments are described at length. Hummarizing the results 
the author states that sulphur either in dry or liquid form, ac'ting largely by its gas¬ 
eous fumes, is a satisfactory rust preventive when i)roperly applied. It is shown 
that this treatment can lie applie<l e<'onomically and practically in any of the dis¬ 
tricts covered by the investigations. 

The use of contact sprays faile<l to give good re^^ults, but of those used resin Bor¬ 
deaux was best and soap Bordeaux nearly as good. In general no spraying methml 
should be resorted to until rust control by cultural means has been carried as far as 
possible, and it is probable that without reasonable attention to cultural methods 
the best of spraying will prove a failure. 

The methods for the application of dry sulphur, time of treatment, amount of sul¬ 
phur requirt'd, and the relative efficiency of different kinds of sulphur are discussed 
at some length, the cost of material ainl application being estimated at from |5 to $6 
per acre for 2 applications during the season. When^ the sulphur spray is used 
it is said to have some a<l vantages and be more efficient, a single application lieing 
considere<l the most effective single treatment for the rust. 

Brief notes are given on the rust jiarasites and on some of the insecits affecting the 
asparagus plant. 

Black rot of cabbage, W. Bhenneu ( Centhl. Bakt. [cfc.], 2. Ahl.^ 12 (1904)^ No, 22- 
24f pp. 729-785^ figs. 0 ).—The antlior has investigated the black rot of cabl^age and 
allied plants, and in the main agrees with Smith and Harding regarding the twcur- 
rence in Kuroj>e of this disease, its cause, and methods of infection (E. S. R., 9, p. 
847; 12, p. 654). 

The organism Pseudomanns campesiris was iaolate<l and studied in various media. 
Inoculation experiments produced the characteristic appearance of the disease in 
from 14 to 21 days. The relation of insects to infe(;tion was studied, and the author 
concludes that infection can take place only through wounds or through the water 
pores along the margins of the leaves. 

A bacterial disease of cauliflower and allied plants, F. C. Harrison ( Centhl. 
Bnkl. [etc.], 2. Ahl., IS (1904), Nos. 1-3, pp. 40-51; 5-7, pp. 185-198, pis. 6').—This is 
practically a reprint of Ontario Agricultural College and Kxj)erimental Farm Bulletin 
137 (E. 8. R., 16, p. 480). 

Notes on a disease of cucumbers, P. Mazi^ and H. T. GtJssow (Jour. Roy. Agr. 
Soc. Eugland, 65 (1904), pp. 270-272). —A description is given of an apparently un- 
described disease of young cucumlxjrs, which covered the fruit with a thick dark 
olive-green mass of hyphie. In the specimens observed by the authors the portion 
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of the fruit next the stalk was little injured, while the distal portions were greatly 
reduced in size and killed by the panisite. The leaves showinl no trace of disease. 

An examination of the fungus on the |)art of the second author has led him to tlie 
conclusion that it is an entirely undescribeil one, and he proposes for it the name 
Corynospora mazei n. g. and n. sp. 

From the nature of the disease the authors recommend the use of a dilute solution 
of copper sulphate or other fungicide, and also the (^oIle<'tion and burning of all 
d('*bris about the places of (‘ultivation. 

Apple scab and cedar rust, R. A. Emerson {Nebraska Sta. Hul pp. 

9 ).—This bulletin while describing apple scab and ce<lar rust is intended principally 
to record observations showing the results of tests of spraying as a means for pre¬ 
venting these (liseases. Brief descriptions are givtui of the appearance of the two 
diseases, and attention is called to the varying susceptibility of different varieties of 
apples to both these diseases. 

Spmying tests were carried on with 6 varieties for the prevention of the apple 
scab and the rust, the fungicide used being a 4:4:50 solution of Bordeaux mixture. 
The results obtainetl showed that spraying re<luce<l the proportioti ()f rusted loaves, 
and the effect as shown on the yiehl of fruit indicates that the spraying was very 
l>eneiicial in reducing the amount of scab. The rust was held in check even on the 
varieties that are ordinarily badly ruste<l. 

The first application of Bordeaux mixture should be made when the so-called 
apples on cedar trees are becoming gelatinous and orange colored, followed by 
such applications as are iu‘eded, usually a second s))raying after an interval of 10 
days or 2 weeks. In addition to spraying the apj)le tn^'s the removal of the cedar 
trees for a considerable distance about orchards or, wh(*re this is impossible, the cut¬ 
ting out and destruction of the cedar apples is recomnuuided. 

In experiments for the control of apple scab th(^2 sj)rayings recommended for 
this purpose practically coincide in time with those suggested for the control of the 
rust. Some slight difference is iioUmI in the efliciency of later applications for the 
prevention of the scab. 

Apple and pear scab, M, C. Cooke {Jour. Roj/. f/ort. Sor. [Lonthni'], J9 {1904)y 
No. pp. 91, 9J). —N<jtes are given on the apple and pear scab ( Fitsirladliun dm- 
driticum and F. pirinnm), the habit, external ai»pearance, life history, development, 
and remedies for which are practically the same, the only difference being those of 
a microscopical charact(‘r. 

The author describes the effect on the host i)lant, and gives some estimates as to 
the injury caused by the fungi, after which an account is given of the methods by 
which the fungus is carried over winter, and the discovery of the perfected form 
( Venturia inavpinlis) is noted. For the prevention t>f injury by the fungi the author 
recommends thorough spraying of the trees with Bonleaux mixture or modified eau 
celeste. 

The brown or bitter pitting of apples, <i. (iuiNN {Jour. Agr. and Indus. So. 
A'ust, S {190.5)y No. Oy pp. Attention is called to what is apparently a 

physiological disorder of apples, which goes under the name of brown or bitter 
pitting. 

This disease has been known in southern Australia for at least 20 years, and is 
characterized by the api)earance at first of small, dark-green, depressed areas on the 
skin of the apple, beneath which the pulp cells laicome dull brown, dry, of a spongy 
nature, and dead for several layers ol cells in depth. The most notict^able develop¬ 
ment of this pitting seems to follow the formation of sugar as the apple approaches 
ripeness. 

A careful examination of diseased specimens tailed to show any fungus or other 
organized cause for the disease. Marked differences are reported for different varie- 
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ties of apples. Based upon the observations of the author and others, it is believed 

I hat the pitting is due to unsuital)le eonditions of soil, moisture, and temperature, 
ither separately or in eombination. 

To prevent the occurrence of the disease as much as possible, the author suggests 
that 8U8<!eptible varieties should not l)e plante<i, and tljat planting on damp, rick 
soil should 1 h) avoided. Care should l)e taken in pruning, and the use of fertilizers 
shodld l>e given attention, so as to produce the most favorable growth of the trees. 

A fruit disease caused by Fusarium puttbfaciens n. sp., A. Ostbrwalder 
( Cenlbl. BuH. [rte. ], a. A hi., 1.1 { 1904), Not. 6-7, ftp. m-SiS; 9-11, pp. S30-SS8, ph. $).— 
A rot of apples and pears is descril)ed which is attributed to attacks of Fumrium 
putrefacinis n. sp. 

The fungus wtis isolated, and inoculation experiments 8howe<l the readiness with 
which the disease could be produce<l on pomaceous fruits. The characteristics of 
the fungus and its effe(!t on the fruits of the api)le and pear are descril>ed at length. 
The author claims that the fungus is identical with that rej^^rted by Eustace as 
Cephitlothrcinm romnn^ which causes a rot of apples (E. 8. R., 14, p. 1088). He 
agrees with Eustace and others on the ability of this fungus to cause a rotting of the 
fruits, in this w^ay refuting the claims of a number of European investigators. The 
fungus, which is technically described, is believed to be a phase of the si)ecie8 pre¬ 
viously noted. 

Notes on canker and gummosis of fruit trees, J. Buzkzinski (CeiiibL Baku 
[rfc.], 2, AhU, 12 {1904)^ No. 19~21y pp. GS2-(l'fO ).—A controversial article, in which 
the author criticises some of the conclusions of Aderhold regarding the relation 
l)etween canker and gum flow of fruit trees, which the lather attributes to attacks of 
Claaterosporhnn caqyophihim (E. 8. R., 15, p. 591). 

A new disease of figs (Jour. Agr. and Tndm. So. And.^ S (1904)^ No. pp. 2GGy 
267). —A brief account is given of a <lisease of tigs which is said to lx* caused by 
attacks of Botrytis. So far as observed only the Capri flgs arc* attackcHl, The young 
wood will put out new leaves and fruit in the spring, but iKjfore they attain any con¬ 
siderable size they begin to droop and finally die. The fungus appears to Ih^ carried 
over in the Capri figs, the peduncle or stalk of the fruit being the point of attack. 

Spraying basso far proved of little value in combating the disease, and the removal 
of the winter figs would involve in one case the loss of the crop and in the other the 
destruction of the fig insect, which is needed for the fertilization of the fruit. 

Wither-tip and other diseases of citrus fruits, P. II. Rolfs (Bui, Dept. Ayr. 
[.raniaica'\j 8 (1908)^ No. 2, pp. 28-84).—Thin is largely a reprint of a bulletin by the 
author w hich has been previously noted (E. 8. R., 15, p. 974). It is claimed that the 
wither-tip, caused by Colletotrichum glnoKporioides, has been recently ol>served as 
occurring in Jamacia on limes. 

Notes on the Gloeosporium disease of red currants, R. Laltkkrt (Cenihl. Baku 
[efc.], 2. AhUy 18 (1904) y ’No. 1-Sy pp. S2-85yJig. 1). —The author gives an account of 
the distribution of the GUeosporium disease of currants in Europe and elsewhere, 
showing the effect produced upon the host and giving technical descriptions of the 
fungus, particular attention being paid to a number of its forms. 

The present aspect of the epidemic of the American gooseberry mildew 
in Europe, E. 8. Salmon (Jour. Boy. Hort, Soc. [Xondon], 29 (1904)i No. 1-Sy pp. 
102-110y map 1). —The author describes the distribution of the gooseberry mildew 
(Spharotheca morsuvie) in Europe, and states that it occurs in epidemic form in Ire¬ 
land and Russia, and has been reported as observed in other localities. 

Notes are given on the efforts which have been made to control the disease in a 
number of l(M*alities, and the author recommends the continued and thorough appli¬ 
cation of fungicides, together with the pruning and burning of affected portions of 
the bushes. 
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Funsrus diseases of the cranberry, 0. L. Shear ([/. S, Dept. Agr.^ Farmers' 
pul. pp. 16^ figs. 11 ).—The cranberry is affected by 4 serious fungus diseases 
known as blast, scald, rot, and anthracnose. 

^ The first 2 are due to the attacks of the same fungus, and represent different forms 
of one disease. Blast is a term used to refer to the form of the disease whi(di attacks 
tlie fruits immediately after the blossoms fall. Scald has frequently been confused 
with the effect of flooding followed by hot sun. This disease first appears as small 
light-colored softened spots on the surface of the fruit. Cranberry rot has frequently 
been mistaken for scald. It is due, however, to another species of fungus whicli 
causes irregular black spots just beneath the skin of the diseased fruit. Anthracnose, 
while due to a distinct specaes of fungus, can usually not Ihj distinguisljcd from scald 
except by making cultures of the fungi. All of these diseases affect the fruit ami 
leaves. 

Kemedies for these diseases must be of a preventive nature, and should consist in 
the regulation of the water 8Uj)ply, <lestruction of diseased vines, the use of resistant 
varieties, and spraying with standard fungicidt*s, ])referably Bordeaux mixture made 
according to the 6:4:50 formula, to which a resin-flshoil soap is added to make it 
adhere better. During the season 5 ai)plications should b(^ made at intervals of not 
more than 15 days, using about 4 barrels of the fungic*ide i)er acre. The cost of this 
treatment is about $15 per acre. 

Preventive treatment of grape anthracnose, h. Deokully (Prog. Agr. et VU. 
(Kd. VEsi), 2(i (1905), No. 5, pp. 13^, 133, pi. 1). —Attention is called to the efli- 
ciency of dilute sulphuric acid as a wash for grapevines for the prevention of 
anthracnose, and the author recommends the api)lication of sulphurit: acid in a 
dilution of about 6 liters of acid to 100 litei’s of water. This should be applied to 
the vines as late as possible in the winter, i)referably 2 or 8 weeks ]>receding the 
swelling of the buds. This treatment is to lie preferred over the use of sulphate of 
iron or other fungicides which have been recommended. 

Diseases of cocoanuts (lint. Dept. Agr. [./ama/ca], 3 (1905), No. 3, pp. 51, 52). — 
A report is given of the successful use of Bordeiiux mixture for iirotecting cocoanut 
trees against the bud disease which causes the death of the trees. The exptTiments 
are still in progress and will be continued, a])plications being made at inhTvals of 6 
to 9 months until there is no trac:e of the disease. 

An injurious disease of larch, C. A. .1. A. Ohokmans ( K. Akad. Wetemch. Amstei - 
dam, Pror. Sect. Scd., fi (I904)t pt. 2, pp. p93~501, pi. /).—A desc?ription is given of a 
fungus dise^ of the common Euroj)ean larch, which is characterized by the dis¬ 
colored appearance of the leaves anil twigs of tlie trees. 

The discoloration of the leaves proceeds from the outer portion of tJie rosc^tte toward 
the interior, so that for a consi<lerable jHTiod needles of two colors will Ihj found 
together. The fungus apiHjars to l)e restricted to the leaves, ami on this account the 
author recommends that all fallen leaves shouUl be collected and burned to prevent 
the spread of the disease. 

A study was made of the organism, and it is described as Kxosporina lands. The 
affinities of this new genus are discussed. 

EGONOKC ZOOLOGY—ENTOMOLOGY. 

The economic value of our native birds, II. A. Surface (Pa. Dept. Agr., Zool. 
Quart. Btd., 2 (1905), No. 4, BP. 67-102, pis. 4, fifp- 4).“—The author discusses the 
feeding habits and economic relations of woodpeckers, including hairy woodpecker, 
downy woodpecker, Sphyrapicns varius, pileated woodpecker, red-heade<l wood¬ 
pecker, and flicker. 

Slugs and anails (Bd. Agr. and Fisheries [London], J^afiet 132, pp. 6, figs. 2). —The 
habite of fjimaijc aprestis a^d JTelix a^ersa are briefly de8cril)ed, Thrushes and poultry 
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are considered the most effective enemies of these i)est8. Cultivated plants may 
iwually he protected against the attacks (»f slugs and snails hv dressings of soot and 
Inne, salt and lime, caustic; soda and lime, or powdered coke. Caustic soda should 
be used at the rate of 4 parts to Ik) parts of lime. All materials used to destroy slugs 
should l>e in a finely pulverized form. 

Reports of the deputy commissioner of horticulture, A. Ckaw and M. 
Ehrhorn {Him. Hpi. Comr. Ihvrl. Cal., pp. - Srntdlisln ri/anm is re¬ 

ported as continuing its successful work as a ])arasite of tlu; black scale. The latter 
pest is completely controlled by the ))arasite in many localities. Notes are also given 
on SawAetia olesv, a South African parasite of the blac;k scale, and on the damage due 
to Diasjm pentagona. 

Condition of orchards and nursery stock in Utah and Oregon, J. Is a vr (/bVn. 
RpL Comr. ilort. Cal., 100>i-4, pp. —A brief account is given of the conditions 

which were found to y)revail in orchards and nursery stock in Utah and Ort*gon, 
with especial reference to injurious insects which might be imj)orted into California. 
Attention was called to tbe existence of eastern peac;h-root borer in both Utah and 
Oregon, and the necessity of quarantining against it. 

Bug V. bug, J. lsAA<’ {liirn. Jljtf. Comr. Ilort. Cal., pp. 7P~107, pis. 4j 

tigs. 18). —In this article the author presents a general account of the value of pre¬ 
daceous and i)arasiti(; insects in the control of insect pt*sts. 

A list is given of the beneficial insects which were exhibited by the California 
commissioner of horticulture at the St. Ijouis Exposition. The illustrations of the 
value of parasitic and predaceous ins(»cts are largely drawn from the extensive experir 
ence w'hich the fruit growers of California have had with this method of fighting 
insect pests. It is stated that in California the chief reliance* is i)laced on the use of 
efficient artificial insecticides, but that in addition to the a}>plication of washes, dips, 
and fumigating methods every effort has been made t-o s(*c,ure pariisitit; and j)reda- 
ceous insects to assist in the control of insect pests. Detailed notes are given on a 
large numl)er of such Ix^neticial insects and upon the effectiveness of their parasitism. 

The cotton worm, <1. P. Foaj>en {.hmr. Khedir. Agr. Soc. and School, 6 {lU04)y 
No. d, pp. hi). — Detailed notes are given on the habits and life history of Prodcida 
litloralis. The eggs are lai<l on only one or two leaves of each cotton plant. Heavy 
irrigation while the caterj)iliars are in the soil is beneticial. 

According to the author the main reliance is to l)e placed in picking and destroy¬ 
ing leaves on which eggs have been deposit'^*!. The incubation pericsl for the eggs is 
3 or 4 days, and the infested leaves should l)e picked during this period. Chemical 
insecticides are believed to be of little avail against this pest. 

The cotton bollworm in Georgia. Insects injurious to corn and truck crops, 
H. 1. Smith (Gn. lid. Ent. Bui. Id, pjt. :i/)-D8,Jigs. Jo). —For controlling the bollworm 
the author recommends planting (!orn as a trap crop in rows 200 to 300 ft. apart 
throughout the cotton field, and from May 15 to June 1. Poison should be applied 
as 8f)on as the worms apjxiar on the cotton. For this purpose Paris green is effective 
and should be dusted on the plants. The Paris green should be mixetl with dust in 
the proportion of 1:4 an<l should be applie<l so as to use 2 lbs. Paris green per acre. 

Biological and economic notes art? also given on cotton caterpillar, Diatriea media- 
rolls, corn-root worm, squash-vine borer, stjuash bug, cucumber l>eetle, potato beetle, 
flea beetles, cabbage worms, and plant lice. 

Beet worms and their remedies, C. P. (Jillette and S. A. Johnson (Colorado 
Sta. Bui. 98, pp. 22, pis. 2, figs. 2). —The beet web w^orin (I/)xoslege sticticalis) causes 
more or less injury to sugar-beet fields in the State every year. 

The insect feeds upon beets, cabbages, onions, pigweed, Russian thistle, alfalfa, and 
perhaps other plants. Eggs are laid in clusters or sometimes singly and the insect 
virint^r^ over ip the larval or pupal condition. This pest may be controlled by deep 
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plowing in the fall or early spring or by spraying with an arsenical insecticide such 
as arsenate of lead, arsenite of lime, Paris green, or London purple. 

Beet army worm {Carndrhia e.rigna) resembles beet w'eb worm quite (tlosely. The 
injuries (caused by this pest are also quite similar to those of the web worm. Appar¬ 
ently the insect may winter over in the adult condition, but as the larvse are in the 
ground immediately after the removal of the beets they may bt^ destroyed by sur¬ 
face elevation. During the growing season they may be killed with arsenical sprays. 
Notes are also given on cutworms, with a brief account of their habits, life history, 
parasites, and artificial renu'dies. 

The destruction of locusts, C. W.Mally (/Ir/r. Jour. Cape Good Hope, Jf! (1905)^ 
No. Sy pp. 40ff-4^0y 2 ).—Attention is calle<l briefly to the natural t'm'mies of 

locusts, particularly of Pnehiftiilas mlncoUis. 

The artificial means of destroying these locusts consists in tlu* collection of eggs, 
the destructif)?! of the young nymphs, the use of poisoned bait cimtaining arsenic, soda, 
and sugar, the use of contact insecticides such as soaps and other w’ashes, and various 
kinds of trai>s, some of which are d(‘scribed in detail in connecti<m with illustrations. 
When hopperdozers and other kinds of lo<*ust traps are nse<l, large quantities of the 
insecta are usually cajdured. It should be remembered that the food value of hn’iists 
is considerable, and they sliould, therefore, not bt‘d(‘stroy(*d. 

Poultry raisers and ostrich farmers are glad to pay a n*asonabIe j)rice for such 
material, and hxuists are also readily eaten by horses, sheep, and pigs. No single 
method is suflit'ient to control entirely the locust plague. The newly Jiatched locusts 
may be destroyed by spraying or by the use of j)oisoned baits, and the cultivated 
fields may bo prote(!ted by the use of locust fences. 

The biology of the brown-tail moth and an account of its ravages, A. Y. 
(jRKVii.MUS [Hot. Onlhl.y /ieiheflCy 1S(lV05)y No. 'Jy J. Ahi.y pp. Jigs. S ).—This 

paper constitutes an elaborate aiul <h*tailc<l monograph of the brown-tail moth. 

An axicount is presented of the develojanent of the insect, its ap})earance in the 
various stages, its food plants, and the injuries caused by the ])est to various culti¬ 
vated plants. A long series of feeding experiments was carri(‘il out for the purpose 
of determining so far as j)oa8ible the j)referred food plants of this insect. A large 
variety of plants was used in these exi)eriinentsand the results are i)resented in a tal)- 
ular form. It appears that the number of caterpillars present in any lo(‘ality is one 
factor in determining the choice of foo<l plants. 

Analyses were made of a large number of leaves to determine their content of tan¬ 
nin. It appears that tannin is another important factor in the problem of food plants 
of the brown-tail moth. This insect does not voluntarily eat leaves which do not 
contain tannin. This was noU*d particularly in the case of Stellaria medhi. When 
the leaves of this plant, however, were sprinkled with tannin they were eaten by the 
caterpillars. 

Light and heat as well as moisture of the air exercise considerable influence upon 
the brown-tail moth. As a rule, larvic preferred to eat in bright light. The cater¬ 
pillars ate quite actively at a temperature of 40° C., but ceased eating in some cases 
and were killed by a temi)erature of 45° C. In an atmosphere saturated with mois¬ 
ture they api)eared to lose appetite to a considerable extent. 

Experiments undertaken to show the effect of cold upon the brown-tail moth indi¬ 
cate that when exposed the caterpillars endure tem|>erature8 as low as —16° C. 
without serious loss; about 40 per cent of the caterpillars resist a temperature of 
—21° C. for a irenod of 2i hours. Caterpillars in winter nests were able to with¬ 
stand a temperature of - 23 to -31° C. for 24 hours, but were destroyed when the 
temperature reached —:I5.5° C. The winter nests appeared to protect the caterpil¬ 
lars on account of their nonconductivity. A bibliography of the subject is appended 
to the articlct 
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Some notes on the habits and life history of Bembecia marginata in west¬ 
ern Washingrton, W. H. Lawrence (KnL News, 16 (1905), No. pp. 117-119). — 
The raspberry root borer has appeared in some parts of w^estern Washinj^ton. 

The life history of this insect was studied by the aid of breeding experiments in 
the laboratory and field observations. The insect hibernates in tlie larval condition 
just underneath the epidermis of the canes beneath the surface of the ground. Appar¬ 
ently they do not burrow into the canes and down inh^ the roots. Usually infested 
canes are not killed outright but merely show ^ poor growth. 

The injuries caused by Lytta vesicatoria to the flowers of the olive, 
D. Mariam (Staz. Sper. Agr. Ital., 37 (1904)^ No. 6, pp. 484-489, jUjs. ^his l>eetle 
frequently feeds upon the flowers of the olive and Syringa vulgaris, doing great 
damage. In some instances the entire inflorescence is destroyed. Hrief notes are 
given on methods of destroying these iJests. 

The orange maggot, A. L. Herrera (Bol. Corn. Par. Agr., (1905), No. 7, pp. 
307-448, figs. 3).—Trgpeta ludeus was found in some Mexican oranges imported into 
California and State quarantine was proclaimed against the importation of all Mexi¬ 
can oranges. This led to a general investigation of the subject by the Mexican 
government, and the results of this study are published in the present bulletin. 

The distribution of the insect is discussed in great detail and notes are given on 
the importance of tin' orange industry in Mexico. The author discusses also the 
habits and life history of a number of insects relaU'd to the orange maggot. A large 
part of the bulletin is of a highly controversial nature. As the result of the investi¬ 
gation it is concluded that the orange maggot does not exist in all parts of Mexico, 
and that some provinces free from the pest produce large (piantities of oranges suittible 
for exportation. It is argued that efficient means exist for the control of this i>est 
and that they are being applied on the Morelos estate from whi(*h the infested oranges 
were imported into California. 

The author maintains that the orange maggot has frequently Ixjen introduced into 
the Unite<l State's, and has never been able to establish itself either in this country 
or in the northern jiart of Mexico. 

The Morelos orange maggot, K. Cooper (Bien. Rpt. Comr. Hort. Cal., 1903-4, 
pp. 43-50).—Try pvt a ladvm was found in several shipments of Mexican oranges 
which arrive<l at Han Fmncisco. On account of the dangerous character of this 
insect a strict quarantine has l)een establishe<l against Mexican oranges, and the rail¬ 
roads are assisting in preventing the introduction of the pest. 

A new enemy of oranges, V. Marc ha i. (7^///. Mnis. Off. Ueiiseig. Agr. [Paris], 4 
(1905), No. J, pp. 143-148).—Chrysomphalus dtetyospermi minor is described with par¬ 
ticular reference to its injuries to citrus fmits. 

The <lifficulty of combating this i)est is partly due to the great variety of plants 
upon which it feeds, the existence of several generations per year, the differences in 
the ages of caterpillars of each broo<l, and the existence of a ])rotective covering by 
means of which caterpillars resist insecticides. They may lx* destroyed, however, 
by the use of kerosene emulsion, soap insecticides, and fumigation with hydrocyanic- 
acid gas. 

The pineapple gall of the spruce: A note on the early stages of its devel¬ 
opment, E. R. Burdon (Proc. Cambridge Phil. Soc., 13 (1904) i No. 1, pp. 1^-19 ).— 
The galls produced by different species of Chermes all follow the same general plan 
of development, but in the present paper particular attention is given to the galls of 
C. nbietis. 

The life of the gall produced by this insect on spruce may bo divided into 3 stages, 
the first of which is inclosed in the bud scales, the second beginning after the emer¬ 
sion from the bud and ending with the opening of the chambers, and the third 
including its death and decomposition. The life history of the gall insect is described 
in detail with special reference to its agency in the production of the galls, 
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North American Phylloxerinm affecting Hicoria and other trees, T. Pkr- 

GANDE {Pto<\ Davenport Acad. ScL, 9 (1901-190$), pp. m-27S, pis. 21).—The task of 
monographing this group of plant lice in America was begun many years ago with 
the intention of publishing the material in connection with a larger monograph 
edited by Dr. Dreyfus of Wiesbaden, (iermany. The publication of the large mono¬ 
graph has been so delayed that a decision was reached to publish the present material 
separately. 

A synoptical table is given for the identification of the species according U» the 
character of the galls prodiujed. All sptjcies of phylloxera known to occur in North 
America are described and notes are given on their habits, life history, and food 
plants. 

A treatise on spraying, J. M. Stedman (St. Joseph, Mo.: The Fruit Grower Co., 
1905, pp. 12$, Jigs. 35). —This pamphlet is intended to furnish information regarding 
the more important insecticides in common use, together with notes on methods of 
making and applying them and a brief (liscussiou of the common injurious insects 
which attack apple, peach, and strawberry. The reme<lies recommendet^l and meth¬ 
ods of treatment suggesttid, however, are capable of wider application than to the 3 
mentioned plants. 

Spraying tall trees, J. A. Pettiorew (Conntnj Life Amer., 7 (1905), No. 4, pp. 375, 
3Pi,.fig^- '^)*—Attention is called to the injury done by San Jos^, scale and other 
insects to tall shade and ornamental trees, and various ix)wer sprayers especially 
suitable for treating such trees are described. 

Composition of the lime, sulphur, and salt wash, J. K. Haywood (Jour. Amer. 
Chem. Sor., 27 ( 1905 ), No. 3, pp. 244-255). —A study was made of this wash, adopt¬ 
ing different periods of l)oiling and using chenii(;ally pure reagents for the tests. 

Careful analyses were made for the purpose of determining the reactions which 
take place during the manufacture of the wash. It was found that the solid sulphur 
was not completely dissolved during a boiling period of 15 to 30 minutes, but only 
after boiling from 45 to 00 minutes. When the boiling was continued beyond the 
hour the mixture became thick, and apparently some of the sulphur was lost 
mechanically. Omitting the salt “had no material effect on the composition of the 
wash.” 

In the study of the compounds of sulphur formed in the wash under different con¬ 
ditions, the free sulphur an<l that as sulphide, as sulphates and sulphites, and as 
thiosulphates were determined. Concerning the reaction which takes place, the 
following conclusions are reached: “First, the lime and sulphur reaert and calcium 
thiosulphate and pentasulphid are formed; second, the calcium pentasulphid is 
partly changed to calcium thiosulphate and free sulphur; third, the sulphur set free 
recombines to a large extent with the calcium hydroxid; fourth, the calcium thio¬ 
sulphate formed is changed to a slight extent to calcium sulphite and sulphur; fifth, 
the calcium sulphite is partly oxi<lized to calcium sulphate. All of the above reac¬ 
tions are well known and can be found in the leading books of reference.” 

The changes which take place in the sulphur compounds when the wash is sprayed 
upon the tree were studied by applying the wash to filter paper and exposing it to 
the air. Later, after several days or weeks, the dried wash was analyzed, and the 
results are presented, showing the amounts of sulphur in different forms. There 
was found to be a decomposition of the thiosulphate after a time, resulting in an 
increase of free sulphur, sulphates, and sulphites, and it is assumed that after 4 or 6 
months only sulphur and calcium sulphate would remain. This finely divided sul¬ 
phur and the sulphite which is gradually set free, the author believes to be the two 
active agents in killing insects. “This theory of the action of the wash would also 
explain why the action is not immediate and also why it continues over a great 
length of time.” 

4393—No, X—05-5 
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In a wet climate a rain a day or two after the spraying would tend to wash out 

t ie thiosulphate, and no sulphite could be formed. The insecticidal properties 
ould then depend upon the sulphur left upon the tree. “It is possible that the 
thiosulphate itself has some value as an insecticide. If so, it would be manifested 
much more strongly in a dry climate than in a wet climate, where the thiosulphate 
would be gradually or at once washed off.” 

An inquiry into the cyanid method of fumigating nursery stock, W. 
Nbwbll {Qa, Bd. Ent. Bui 15, pp. 5).— Nurserymen in C^rgia have been 

for several years required to fumigate nursery stock with hydrocyanic-acid gas. 

On account of the different results obtained from the application of this method 
under different conditions, the author undertook an investigation of the cause of this 
apparent variation in the strength of potassium cyanid. For this purpose analyses 
and tests were made of samples of potassium cyanid sold by various dealers. It was 
found as a result of this investigation that failure to secure satisfactory results in 
fumigation is frequently due to the use of adulterated potassium cyanid. The 
amount of gas generated when the (cyanid is added to the mixture of acid and water 
is somewhat greater than when the latter mixture is poured over the cyanid. 

It was found that the presence of common salt in the cyanid causes a reduction in 
the amount of gas available for destroying insects. Common salt is most frequently 
used in the adulteration of potassium cyanid. The effectiveness of a sample of cya¬ 
nid is not indicated by an analysis which shows it to be high grade according to the 
amount of potassium cyanid present unless the analysis also shows the absence of 
chloride, nitrates, and other adulterants. 

In the study of the effect of temperature upon the formation of hydrocyanic-acid 
gas it was found that the temperature produced by the mixture of 2 fluid ounces of 
sulphuric acid and 4 fluid ounces of water is apparently the optimum temperature 
for the volatilization of the gas. 

Notes on a light trap in Hertfordshire, P. J. Bakraud (Erd, Mo* Mag*, fS* ser*^ 
16 {1906), No. 182,pp, 4S, 44 ).—The author has made use of a lantern trap for catch¬ 
ing lepidoptera since 1898. During this period over 300 species of lepidoptera have 
been captured. The trap is attached to a first-floor window about 14 ft. from the 
ground. The author believes that the w^ant of success with traps in many cases 
is due to the fact that they are placed too near the ground. It is believed that an 
elevation of 20 ft. is desirable for a great many species of lepidoptera. 

Beport of the New Jersey State Agricultural Experiment Station upon 
the mosquitoes occurring within the State, J. B. Smith {New Jersey State Sta*, 
1904f pp. V-^482, pts. 47, figs. 89 ).—In this report the author summarizes the results 
of some investigations regarding the anatomical characters, habits, distribution, nat¬ 
ural enemies, and means of combating the mosquitoes which occur in New Jersey. 

Special chapters are devoted to the hibernation of mosquitoes, the agency of these 
insects in carrying diseases, a description of species of mosquitoes occurring in New 
Jersey, the classification of mefequitoes with a key as an aid to their determination, 
and various local problems in the eradication of the mosquito nuisances in different 
parts of the State. The author has collected a large fund of information which will 
be of value in the further study of the mosquito problem. This is particularly true 
of the sections on breeding places, natural enemies of the mosquitoes, and artificial 
insecticide measures. 

Among the various insecticides which were used in the destruction of mosquitoes 
none proved more efficient against the larvae than kerosene oil. Phinotas oil is use¬ 
ful in sewer catch-basins, cesspools, and other pools of water in which there are no 
flush. This oil, however, is not soluble in salt or brackish water and can not, there¬ 
fore, be used in salt marshes. Carbolic acid and cresol preparations were found to 
be effective when used in their proper strengths, but were found too expensive. 
PermangaDttte of potash was carefully tested and found to be practically without any 
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^destructive effect upon the mosquitoes. Ohloronaphtholeum is found to be valuable 
as a general disinfectant, but is of little use in salt water. In experiments with 
copper sulphate the larveB were killed in a certain percentage of cases, but quite 
gradually and apparently by an indirect rather than a direct action. The larvse 
of Culex jnpUns succumbed within 72 hours in water containing copper sulphate 
at the rate of 1 to 53,500. In some cases, however, the larvae survived for 24 
hours when the copper sulphate was used at the rate of 1 to 308 parts of water. 
The pupae were not much affected by copper sulphate. The activity of copper 
sulphate was somewhat greater in salt water. A test of lime showed that this 
substance must be used in large quantities in order to be effective. Chlorid of lime 
was more effective, and when used at the rate of 14 grains in 1 qt. of water kills the 
larvae but not the pupae. 

The use of sulphate of copper alone, and in combination with lime, for the 
destruction of mosquito larvm, as a deodorant, and as a disinfectant, A. H. 

Doty {Med» Rec, [iNT. K], 67 (1906)^ No. pp. 90-9 $).—A test was made of the value 
of solutions of copper sulphate and lime alone or in combination in the destruction 
of mosquito larvae in water. 

The copper sulphate was used at the rate of 12 grains for each gallon of water, and 
lime was added in equal quantity. In these experiments it was found that the com¬ 
bination of copper sulphate and lime was considerably more effective than either 
substance used alone, although lime was quite effective alone. The action of these 
substances in the control of mosquito larvee appears to he due to the destruction of 
the food substances upon which the larva? live. 

The effect of Aspergillus niger and A. glaucus on the larvee of Oulex and 
Anopheles, B. Galli-Valerio and Jeanne Bochaz-Pb Jonoh {Centbt. Bakt. [efc.], 
I. Ahty Orig.f S8 (1905)^ No. pp. 174-177y flgu. $).—A number of bacterial and 
fungus organisms were studied for determining their effect upon mosquito larvee in 
water. 

It was found that the spores of Aspergillus niger and A. glaucus were capable of 
infecting mosquito larva? and causing evident disease within from 24 to 48 hours. 
After infection with A. niger the intestines of mosquito larvee were protruded in the 
form of a long tubular organ of a greenish or black color and filled with the spores 
and mycelium of the fungus. These experiments were made in glass vessels in the 
laboratory. 

Similar experiments out of doors in pools containing stagnant water were less sue* 
cessful. A much smaller percentage of the larva? became infected. Fish were not 
attacked by the fungi, and the authors believe that this method may be depended 
upon to assist in controlling mosquitoes. 

Microscopic miteti, C. Fuller {Natal Agr. Jour, and Min. Rec., 7 {1904)^ No. P, 
pp. 849-866y figs. 10 ).—A brief general account is given of the anatomy and biology 
of mites injurious to animals. Special attention is devoted to Sarcopies scabiei of man, 
and the varieties of this species which attack domestic animals causing scabies or 
scab. Biological and economic notes are also presented on various other species of 
mites parasitic on cattle, goats, dogs, cats, and poultry. 

Cattle ticks and blood-sucking flies of the Dutch East Indies, J. 0. 
Koningsbbrger (Fiecarteeni/fc. Bl. Nederlmid Indicy 15 {190S)y No. $y pp. 141-147^ 
pl^ jr),—A brief account is presented of Rhipicephalus annulatuSy R. decoloratus, R. 
australis, Amblyomma testudinarium, and a number of blood-sucking flies including 
species of Tabemus and Stomoxys. 

The biology of ticks, P. MAgnin {Jour. Anal, et Physiol. [Paris], 40 {1904)% No. 
6, pp. 669-589, figs. 4) •—According to the present system of classification, 294 species 
are recognized as belonging to the family Ixodidte. Of this number, 20 have been 
found on dogs. Nearly all species of ticks, however, may be found on a considera¬ 
ble variety of animals, since no strict choice in this matter is exercised by the ticks. 
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The author argues, at considerable length, that the agency of ticks in transmitting 
Texas fever has not been proved, and considers that in order to demonstrate this 
point it is necessary to find the pathogenic organism of Texas fever in the adult 
ticks, the eggs, larvtc, and nymphs. 

Notes on Ixodides, L. G. Neumann {Arch. Par., 9 {1905), No. 2, pp. 225-241 ).— 
Detailed, descriptive notes are presented on a number of species of ticks, some of 
which are described as new. 

Experiments regarding the attraction of flowers for bees, Josephine Wery 
(dead. Roy. Bely., Bid. Cl. Sci., 1904, ^o. 12, pp. 1211-1261 ).—A historical statement 
is presented showing the views which have prevailed at different times regarding 
emses which determine the relative preference of certain flowers by bees. 

An elaborate series of experiments was carried out by the author, during which 
care was exercised to study only one of the |)ossible sources of attraction in flowers 
at each test. As a result of this invcistigation it is concluded that flowers possessed 
of bright colors have much greater attrac^tion for bees than dull cjolored flowers. 
Nectar apparently does not attract the bees. It was found possible to attract bees 
quite su(!cessfully by means of artificial flowers. 

Bees do not respond very readily to the perfume. Form, c'olor, and perfume oper¬ 
ating together, however, exercise a strong attraction for bees. It is believed that, 
as a rule, the attraction exerciseni by the form ami (!olors of flowers is approximately 
4 times as strong as that exercised by perfume, pollen, and nectar taken together. 

A practical manual of sericulture. If. L. A. Blanchon {Manuel Pratitpie da 
StTiculteur. Paris: Charles Amat, 1905, pp. 144 )•—In this volume the author covers 
in a concise manner the whole field of silk raising, including an airount of the 
anatomy and physiology of the silkworms, silkworm nurseries and their disinfection, 
care of silkworm eggs, methods of incubation, the (‘are of silkworm larva? in their 
various stages, cocoons, the feeding of the larvic, etc. 

Notes are also given on the amount of space which should bo allowed for the suc¬ 
cessful practice of silkworm raising, the ventilation of buildings, temperature to be 
maintained, humidity of the air, and related subjects. Special chapters are also pre¬ 
sented on the various diseases of silkworms and on the cultivation of mulberry trees. 

Attempts to increase the amount of silk in cocoons, F. Lafont {Ann. Ecole 
Nat. Agr. Montpellier, n. ser,, 4 {1905), No. 4j ;>/>• 252-274 )-—In a series of breeding 
experiments moths were reared from large and from small cocoons, and their progeny 
were compared for the purpose of determining whether the size of the cocoons could 
be thus increased. This method of selection gave little or no promise of success. 
Within a few generations the size of the cocoons was about equal in all cases. The 
author l)elieve8 that better results are to be obtained by selecting cocoons on the basis 
of vigor rather than of size. 

Spider-spun silk, W. H. Hunt {Mo. Consular Rpts. [U. S.], 1905, No. 293, pp. 
157-159 ).—Considerable attention has been given in Madagasitar to the use of the 
web spun by spiders in the manufacture of silk. The most promising species of 
spider for this purpose is Nephila madagascariensis. This is a large spider which 
spins an extensive web of more than usual strength. Several fabrics have already 
been made of this material, and it is believed that the spider silk is a promising 
material for commercial utilization. The habits of the spider are such that it may 
possibly be colonized and maintained under a state of semidomestication. 

FOODS—HUMAN NUTRITION. 

Potatoes: A cooking test {Mark Lane Express, 91 {1904), No. 3822, p. 769; 92 
{1905), No. 3833, p. W).—At Marks Tey, Essex, a test was made of the cooking 
quality of potatoes from Scotland, Lincolnshire, and Essex, 6 tubers weighing as 
nearly as possible 6 oz. each being selected from 12 standard varieties. 
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The potatoes were placed in cold water, then boiled slowly and steamed for a few 
moments before serving, each sample being cooked in a separate pot. Judged by 
flavor, texture, and appearance the Essex potatoes were markedly superior to the 
others, the highest score being made with Essex-grown Charles Fiddler and Sim 
Gray. The Scotch samples scored the fewest points. The need of a test in the spring 
also was pointed out by the judges. 

After 12 weeks an additional test was made to learn the effects of storage on cook¬ 
ing quality. Factor and Warrior were the varieties which had the highest total 
score on the basis of flavor, texture, and appearance when freshly cooked. After 
standing for 24 hours the cooked potatoes were again exaininetl, the al)ove mentioruKl 
varieties and several others being unchanged, though the majority had deteriorated. 

Does an egg change in weight in cookingP L. Camus (Compt. Rend. Soc. Biol. 

,57 {1904)i No. 25, pp. S7-iH)). —A number of tests are reported which showed 
that eggs cooked in hot water lost more or less in weight, the amount in all cases 
Ixdng small. This loss the author attributiis to the evaporation of a little water 
through the tX)rous shell. If the egg was cooled in the water in which it was cooked 
it increased a little in weight. 

The “yolk cure’’ in the treatment of the underfed, II. Stkrn {Med. Rec. 
[A^. 1'.], Ofj (1904)i No. ‘27, pp. 1049-1052 ).—In a discussion of the use and impor¬ 
tance of egg yolks in invalid dietetics, the author has reix>rted some data on the 
digestibility of eggs obtained in experiments with healthy subjects. 

It was found that raw or half-raw yolk was very readily digested, 2 to 4 raw-egg 
yolks leaving the stomach in from 70 to 100 minutes. One or 2 egg yolks taken in a 
cup of hot coffee with some sugar and milk left the stomacdi in 00 to 70 minutes. In 
the author’s opinion the fat of egg yolks is especially '/ell borne and readily assimi¬ 
lated, as is shown by the recovery of only 1.5 to 3.5 per cent of the yolk fat in the 
feces as compared with larger amounts in the case of mila fat and other animal fats. 

In the author’s opinion, the high digestibility of egg-yolk fat is probably due to 
the fact that it has a low melting point and is fluid at ordinary temperatures. The 
importance of the lecithin present is spoken of. 

The examination and valuation of raspberry juice, P. Bui*rENBKU(^ (Zlnchr. 
Untermch. Nahr. a. Gemmmtl., 9 (1905), No. pp. J4l-l'i5 ).—The results of exami- 
naticms of raspberry juice and sirup prepared in dilferent ways are reported and 
discussed. 

Concerning the examination and valuation of candied coffee, E. Outii 
(Ztschr. Unterauch. Nahr. u. GemmmlL, 9 (1905), No. 3, pp. 137-141) •—The results of 
a miml)erof tests are reported on the amount of soluble material on the coffee beans, 
and the total amount of coffee produced when the coffee berry was treated with dif¬ 
ferent amounts of sugar and heated for varying periods. The author states that 
other material awaits publication. 

Note on a vegetable cheese from Kamerun, W. Busse (Centhl. Bakt. [^fe.], 
Aht., 14 (1905), No. 15-10, p. 430 ).—Brief notes are given on a cheese-like material 
prepared from the seeds of Tree.iUia africana. 

Studies of arsenic in a number of food products, F. Bordas (Ree. Soc. Sci, 
Ihjg. Aliment., 1 (1904), No. 4, pp. 33,3-336 ).—A summary of data regarding the 
occurrence of arsenic in food product.s, including the author’s investigations. 

Expenses for food in laborers’ budgets, E. Levasskur (Rev. Soc. Sci. llyg. 
Aliment., 1 (1904)^ No. 4, pp- 239-296 ).—A summary of data regarding the propor¬ 
tion of the income of laborers which is expended for food. 

Legislation relating to commerce in food products (Rev. Soc. Sd. Hyg. Ali¬ 
ment., 1 (1904)y Nos. 4t pp- 347-388; 5, pp. 538-553; 6, pp. 651-664). summary of 
legislation enacted in Europe and America. 

The value of nutrients (Rev. Soc. Sci. Hyg. Aliment., l (1904), No. 5, pp, 453- 
^57).'—Replies received from a number of investigators are summarized having to do 
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with the question of the isodynamie replacing value of fats and carbohydrates in a 
ration. 

Oritioism of the methods followed in establishing dietary standards, L. 

Pascault (Rev, Soc, Sci, Hyg, Aliment,y 1 (1904)^ No, Sy pp, ^00-907). —^In the author’s 
opinion, most of the studies used to determine dietary standards have been made 
with ovemourished subjects, this being a common condition. He points out that 
investigations are needed which are not open to this criticism. He believes that it 
will probably be found that the physiological ration will vary considerably with the 
character of the diet. 

On the absorption and utilization of proteids without intervention of the 
alimentary digestive processes, L. B. Mkndel and E. W. RockwoOd {Amer, Jour, 
Physiol,y IS (1904), No, 4y PP- 336-S6S),—ln experiments with animals the absorp¬ 
tion of proteids introduced directly into the small intestine, into the peritoneal 
cavity, and into the circulation was studied. The authors* summary of the investi¬ 
gation follows: 

“Vegetable proteids (crystallized edestin from hemp seed and excelsin from the 
Brazil nut), slowly introduced in solution into the circulation of animals, can appar¬ 
ently be retained in the organism for the most part, even when the quantities intro¬ 
duced almost equal that of the globulins normally present in the blood. . . . When 
solutions of vegetable proteids are injected too rapidly or in too great concentration, 
toxic symptoms, including an inhibition of the cardiac and respiratory activities, 
may be observed, especially in cats. . . . 

“The chemically similar proteids, edestin and excelsin, show slight differences in 
physiological action, a small amount of a proteose-like substance being found in the 
urine after intravenous or intraperitoneal (parenteral) introduction of excelsin, but 
not with edestin. The observation suggests the further possibility of applying 
chemicobiological reactions in distinguishing related proteids. 

“The vegetable proteids soon disappear in considerable part when introduced into 
the peritoneal cavity. That they reach the circulation is made probable in the case 
of excelsin at least, by the appearance of the typical urine proteose-lKxly noted after 
direct intravenous injections. For the most part, however, the proteids do not 
reappear in the urine. 

“The unaltered proteids edestin and casein are absorbed to a very small extent, if 
at all, from portions of the living small intestine in which the ordinary digestive 
processes are excluded as far as possible. On the other hand, the proteoses and 
peptones obtained by peptic digestion of these proteids readily disappear from the 
intestine under the same conditions. It is not necessary to assume that in these 
cases they are first completely broken down by the intestinal enzym erepsin; for 
casein (upon which erepsin can act) may remain unabsorbed. Dissolved edestin 
could be recovered in crystallin form, i. e., unchanged after remaining in the intes¬ 
tine for several hours. The typical vegetable proteids show no marked differences 
from those of animal origin in their relation to the processes of metabolism. 

“The attempts to learn the fate of the foreign proteids retained in the system have 
been rather unsuccessful. It will be of interest to ascertain something further regard¬ 
ing their destination and the exact mode of utilization which they undergo.” 

The passage of different food stuffk from the stomach and through the 
■mall intestine, W. B. Cannon {Amer, Jour, Physiol,y 12 (1904)y No, 4, pp- S87- 
418y figs, P).—Different amounts of protein, fat, and carbohydrate foods were mixed 
with a small amount of subnitrate of bismuth and fed to cats. The processes of 
digestion were studied at regular intervals for 7 hours after feeding by means of a 
fiuorescent screen and the Rontgen rays. 

The investigations are summarized as follows: 

“Fats remain long in the stomach. The discharge of fats begins slowly and con- 
at nearly the same rate at which the fat leaves the small intestine by absorption 
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and by passage into the large intestine. Consequently there is never any great 
accumulation of fat in the small intestine. 

“Carbohydrate foods begin to leave the stomach soon after their ingestion. They 
pass out rapidly, and at the end of 2 hours reach a maximum amount in the small 
intestine almost twice the maximum for proteids, and two and a half times the max¬ 
imum for fats, both of \^hich maxima are reached only at the end of 4 hours. The 
carbohydrates remain in the stonmch^only about half as long as the proteids, 

“Proteids frequently do not leave the stomach at all during the first half hour. 
After 2 hours they accumulate in the small intestine to a degree only slightly greater 
than that reached by carbohy<lrates an hour and a half earlier. The departure of 
proteids from the stomach is therefore slower at first than that of either fats or car¬ 
bohydrates. An exception to this general statement was found in egg albumen, 
which, both in its natural state and in coagulate<l form, was discharged from the 
stomach at about the carbohy<lrate speed. 

“When carbohydrates are fed first and proteids second, the presence of proteids 
in the cardiac end of the stomach does not materially check the departure of the 
carbohydrate food lying at the })yloru8; but the presence of proteids near the pylo¬ 
rus, when proteids are fed first and carbohydrates second, markedly retards the 
onward passage of the carbohydrates which under these circumstances predominate 
in the cardiac end of the stomach. 

“ When carbohydrates and proteids are mixed in equal parts, the mixed food does 
not leave the stomach so slowly as the proteids, nor so rapidly as the carbohydrates— 
the discharge is intermediate in rapidity. 

“In a mixture of fata and proteids in equal parts, the presence of the fat causes the 
proteid to leave the stomach even more slowly than the proteid by itself. Fat mixed 
with carbohydrate in ecpial amounts also causes the carbohydrates to pass the pylorus 
at a rate slower than their normal. 

“Doubling the amount of carbohydrate food (60 cc. instead of 25 ce.) increases the 
rapidity of the carbohydrate outgo from the stomach during the first 2 hours; whereas 
doubling the amount of proteid food strikingly delays the initial discharge of proteid 
from the stomach. 

“The process of rhythmic segmentation is seen wdth all three kinds of food stuffs, 
and the frequency of its occurrence corresponds roughly to the amount of fooil present 
in the intestine; a measurement of the length of the segmenting masses in a given 
number of cases shows that at the regular times of observation, during the first 7 
hours after feeding, the amount of segmenting activity in the presence of carbo¬ 
hydrates was much greater than in the presence of either fats or proteids. Egg 
albumen is excepted in this general statement 

“The interval between the feeding and the appearance of food in the large intes¬ 
tine is variable, but the mean for carl^ohydrates is about 4 hours, for proteids about 
6 hours, and for fats about 5 hours. After time is allowed for the later start of pro¬ 
teids from the stomach, there still remains a prolmbility that the proteids pass 
through the small intestine more slowdy than do the carbohydrates.” 

Changes in the excretion of carbon dioxid resulting from bicycling, G. 0. 
Hiqlky and W. P, Bowen (dmer. Jour. PhysioL, Pi (1904), No, 4, pp. S11-SS5^ figi, 
7 ).—A respiratory mask of special construction is described which fits tightly over 
the nose and mouth and contains valves for the separation of the inspired and 
respired air current. 

The respired air is dried by passing through tubes filled with pumice stone and 
sulphuric acid and then through a gas meter, which is connected with the suction 
side of a blower, in order to relieve the lungs of the subje^s^; from the labor involved 
in forcing the expired air through the tubes and gas meter. The dry air containing 
carbon dioxid passes through an absorption apparatus attached to one arm of a 
counterpoised Imlance. As the arm sinks, owing to the absorption of carbon dioxid, 
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a pointer attached to the other arm traces a curve on a dniin covered with blackened 
paper. After the apparatus was calibniteil it was tested and found to be very 
accurate. 

About 20 experiments were made to determine the general course of the changes 
in the output of carbon dioxid resulting from work, which was performed on a sta¬ 
tionary bicycle. The working i)eriods in some of the experiments covered 30 to 46 
minutes. A lai^e number of experiments were also made to show how soon the 
effect of muscular work is noted in the carboft dioxid output. The general concdu- 
sions which were drawm from the experiments follow: 

“The problem of finding the (changes in rate of output of carl>on dioxid resulting 
from muscular work and other causes is practically solved by the method used in 
this research. The latent period of increase in output of carbon dioxid from the 
lungs in case of beginning work is in the close vi(‘inity of 20 seconds, and the increase 
reaches its maximum in about 2 minutes. The output of carl)on dioxid from the 
lungs is practically uniform from minute to minute during uniform muscular work, 
after the blood has had time to take part fully in the process of elimination. Upon 
cessation of work the output of carbon dioxid decreases to the nornial amount in 
about the time occupied by its increase and after a like latent i)eriod. The results 
obtained show no indicati()n of any connection of cause and effect between the pro¬ 
duction and elimination of carbon dioxid and the secondary rise of pulse rate.” 

The minimum amount of protein in the daily diet, H. Labb^j {Rev. Soc. Sci. 
Hyg. Aliment.f 1 (1904)^ No. 4, pp. dgm. 7).—An experiment is reported in 

which the subject, a healthy man, lived u{>on a simple diet of bread, butter, choco¬ 
late, wine, chestnuts, vegetables, and fruits. 

At the beginning of the test, which covered 38 days, the daily diet furnished a 
little over 14 gm. nitrogen. The amount was diminished until toward the end of 
the test it reached a minimum of 1.06 gm. It was then increased and on the last 
day reached 13.26 gm. The amount of nitrogen and urea eliminated in the urine 
and the income and outgo of chlorin are recorded. The energy value of the diet w as 
also calculated at different periods. At the beginning of the test the subject weighed 
in round numbers 66 kg. and 3 days before the close 63 kg. 

In the author’s opinion the experiment showed that nitrogen equilibrium can Iw 
established and maintained for a long period on a limited protein ration derive<l 
entirely from vegetable sources. This indicates that vegetable protein is as valuable 
as that from animal foods. The nitrogen excreted in the urine other than in the 
form of urea is discussed, the author i)ointing out that the quantity is remarkably 
constant. The experiment is discussed with reference to the lowest protein limit in 
the diet. 

Ooncerning the minimum amount of nitrogen required per day in a con¬ 
dition of rest and work, A. Gaotiek (Rev. Soc. Sn. Hyg. Aliment, 1 {11K)4), No. 4, 
pp, Sg9-S31). —A critical discussion of the experiment reported above. The author 
does not agree with all the conclusions reached. 

An excess of chlorin in the diet for fifty-one days, L. Ambard (Compt Rend. 
Soc, Biol, [Pam], 38 (1905), No. 8, pp. 375, 376), —Chlorin equilibrium was studied 
when an exc^ was consumed, and also the effect of sodium sulphate and potassium 
nitrate on the elimination of sodium chlorid, the author being himself the subject. 

When about 1.75 gm. sodium chlorid was taken the daily excretion in the urine 
was fairly constant during two periods, being about 2.2 gm. per day. In a third 
period it was 1.56 gm. When 10 gm. sodium sulphate was added to the diet the 
chlorin elimination diminished somewhat. Three grams potassium nitrate daily did 
not increase the excretion of sodium chlorid appreciably. During part of the time 
’Sodium chlorid in the feces was found to average 0.1 gm. per day. 
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The feeding^ of farm animals, O. Kellner (/^<V Ermihrung der hndmrtscfiaftlichen 
Nutztiere. Berlin: Paul Parey^ 190,5^pp. VJll\ ,594), —This volume, which embodies 
the results of the author’s investigations exten<iing over many years, is an attempt 
to treat the subjecjfr of the feeding of farm animals from a comparatively new stand¬ 
point. 

The author contends that as feeding stuffs differ in the ease with w hich they are 
assimilated by the body, they should be compared on the basis of the quantity of 
nutritive material which is available after the amount required for assimilation has 
been taken into account, rather than on the basis of proximate coinix)sition or the 
percentage of digestible nutrients present. For his comparison he has selected the 
starch equivalents of the feeding stuffs as a basis rather than energy values which 
have sometimes been used. 

The book as a whole marks a distincit advance in the tlieoretical cliscussion of stock 
feeding, and will prove of value not alone to students but also to practical feeders and 
to all w ho are interested in discussions of such subjects. The volume is composed of 
3 main divisions. The first is concerned with the composition, digestibility, and 
utilization of feeding stuffs and the second with the properties, preservation, prepa¬ 
ration, and use of feeding stuffs, w'hile the third lakes up the feeding of farm animals 
w’ith relation to different agricultural conditions. 

In an appendix the author gives a number of tables showing the composition and 
digestibility of feeding stuffs, in w hich special attention is paid to the feeding values 
on the basis of starch equivalents. Feeding standards are also included. These, like 
the other tabular matter, embody the author’s views regarding the use of data show¬ 
ing the real feeding value rather than values based on composition and digestibility 
only. A detailed index adds to the value of the volume. 

Feeding stuff inspection, C. I). Woods and J. M. BARTLi<nT (Maine Bta, BuL 11,5^ 
pp, /j,i~~70). —Analyses of sample>! collected during the fall and w inter of 1904-6 are 
reported, imtluding cotton-seed meal, gluten meals and fee<ls, linseed meal, viscid 
oil meal, sugar and flax seed, distillers’ grains, mixed grains, hominy fee<l, meat 
meal, ground beef scraps and similar feeds, mixed and proprietary feeds, wheat bran, 
bran and shorts, corn meal, flour, and condiinental feeds. 

In general, the cotton-seed meal was of good quality, but it was noted that the 
number of samples containing above 43 jMjr cent protein was less than a few^ years 
ago. “(Tiluten products continue h> be the most unsatisfactory of any concentrated 
feeds on the market. This is partly because different lots of the same brand vary 
somewhat in composition, but is chiefly because certain companies persist in putting 
a guarantee upon their goods that the goods do not come up to in any instance.” 

As shown by composition, the viscid oil meal, an old-process linseed meal, had a 
fairly high feeding value, but the taste was unpleasant, “and it would seem doubt¬ 
ful if cattle would eat it readily.” As regards adulterated mixed feeds the authors 
note that “there is so much profit in selling ground corn cobs, broom com, and other 
valueless materials at the price of wheat bran, that the consumer must ever be on 
the watch against this fraud. The safest thing is to buy only w’ell-known, reliable 
brands of this class of goods. If consumers will see to it that all of this class of 
feeds which they buy carries the name of the miller, there will be little likelihood 
of their being defrauded.” 

The condimental feeds examined were found, as was previously the case, to con¬ 
sist of wheat bran or some similar concentrated feed, with small amounts of fenugreek, 
charcoal, sulphur, salt, copperas, and similar bodies added. Attention is directed to 
the very high cost of these foods in proportion to their nutritive value or in propor¬ 
tion to the amount and value of the materials used in their manufacture for their 
supposed medicinal properties. 
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Low grade and high grade cotton-seed meal compared, J. M. Bartlett 

{Maine Stiu Bui. 116, pp. 7i-76*).—Different grades of cotton-seed meal are discussed, 
and brief directions given for judging the quality of such goods. 

A first-class meal, according to the author, should contain over 40 per cent protein 
and about 9 i)er cent fat, and should be of a light yellow color. Dark color and the 
presence of many fine black specks is an indication that gix»und hulls have been 
added. A rusty brouui color indicates that the meal is old or has undergone fermen¬ 
tation. Such meals are not safe to use. Cotton-seed meal should have about the 
same texture as corn meal, and should be practtically free from lint. 

The amount of lint can determined by sifting a ix>rtion of the meal. Lint and 
hulls can also be detected by stirring the meal in water, when the black hulls will 
settle to the bottom, the good meal will be in the next layer, and the lint on top. A 
first-class meal should have only a few black hulls and scarcely any lint. The quality 
of the cotton-st^ed meal can also be judged by tasting it. “The best fresh meals have 
a very agreeable nutty flavor not found in inferior goods. The presence of much 
fiber is readily noted by the sense of touch in the mouth. The absence of the nutty 
flavor and the presence of a rancid taste imlicates that the meal is old.“ 

The author roughly divides cotton-seed meals into 4 grades, analyses and the 
digestion coefficients of which are given. The results of the digestion experiments 
follow: 


Average coefficierUs of digestibility of different grades of cottonseed uneal—Experiments 

tvUh sheep. 


Kind of meal. 

Dry 

matter. 

1 

Organic 

matter. 

! 

Pr«)teln. j 

Fat. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 


P. ct. 

P. ct. 

P. ct. 

P.Ct. 

P.Ct. 

P.Ct. 

Very hieh grade cotton-secd meal. 

Dark colored cotton-seed meal. 

90.0 

95.8 

83.3 

100.0 


95.9 

85,8 

89.9 

82.2 

97.2 


94.7 

Medium grade cotton-seed meal. 

Low grade cotton-seed meal. 

73.0 

78.0 

83.6 

94.6 

48.5 

82.1 

61.4 

64.1 

72.6 

90.1 

37.8 

67.8 


The author points out that although the different grades of meal did not differ 
much in chemical composition yet the digestion experiments showed that the low- 
grade meals were decidedly inferior. 

Licensed concentrated feeding stuffs, F. W. Woll and G. A. Olson ( Wisetm- 
rin Sta. Bui. pp. 16-226-28). percentage of protein and fat in*68 brands 
of concentrated commercial feeding stuffs licensed for sale in Wisconsin for the year 
ending December 31, 1905, is given, and the text of the Wisconsin feeding-stuff law 
is quoted. 

The cost and value of concentrated feeding stuffk, (}. Fayb (Landmandsbladey 
S7 {1904)y No. 29y pp. 405-408). —The value of the various concentrated feeding stuffs 
used in Denmark is calculated on the basis of their average chemical composition and 
relative cost of nitrogenous substances, fat, and nitrogen-free extract of 1.5:2:1, as 
obtained by Stein (Ugeskr. Landm., 1904, p. 211).— f. w. woll. 

The identification and adulteration of feeding cakes, G. D’Ippolito {Stax. 
Sper. Agr. Italy S7 {1904)y No. 4-5 1 pp* 309-324y pis. S). —The data reported have to 
do with the detection of adulteration in feeding cakes by microscopical methods. 

Poisonous Italian linseed cakes, J. Hughes {Mark Lane Expressy 92 {1905)y 
No. 38S0y p. Castor beans were identified in some Italian linseed cake which 

was fountl to be poisonous when fed to steers. 

Peat-molasses, H. Pellet {Stur. Indig. et Colon., 64 {1904), No. 11,pp. 325^30).— 
Experiments on the digestibility and feeding value of peat-molasses are summarized. 

The value of amids in animal nutrition, W. VOltz {Fuhling^s Landw. Ztg., 
64 {1906), Nos. 2, pp. 41-42; 3, pp. 96-100). —Investigations which have to do with 
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the nutritive value of amids are summarized and the following general conclusions 
drawn: 

In the case of herbivora and birds, asparagin acts as a protector of protein when 
Uie nutritive ratio of the ration is wide, though this is not generally the case when 
the ration furnishes large or medium amounts of protein. In the case of milk- 
producing animals, asparagin and other amids within limits can apparently replace 
protein without lowering the quantity or quality of the milk. 

In the case of omnivora the protein-protecting power of the asparagin is smaller 
and as regards nitrogen metabolism it is practically an indifferent body. It can not 
be said that asparagin exercises a protein-protecting power in the case of carnivora. 
It seems rather to increase the cleavage of protein. 

Grape pomace in the feeding of farm animals, H. Blin (Jour. Agr. Ptai,, n. 
««r., 8 (1904), No, 50, pp, 76Yj-7tf<9).—On the basis of the work of other investigators 
and his own experience, the author states that 10 to 12 kg. per head per day may be 
fed to horses, 20 to 25 kg. to cattle, 6 or 6 kg. to sheep, and 5 to 10 kg. to pigs. 

Beport on feeding experiments with rough cotton cakes from Indian cot¬ 
ton seed, D. A. Gtixihrist ( County Council Narthumh., Ed, Com,, Ann, Rpt,,8 (1903-4)j 
pp, 10-26; Hal, 1, pp, 19), —Some data are recorded regarding the amounts of cake, 
oil, and refuse t)btained from crushing rough decorticate<l and delinteil Indian cotton 
seed, and feeding trials with sheep and steers are reporte<l in which Indian and 
Egyptian cotton-seed cakes were compared. 

The conclusion is drawn that “Indian (Bombay) rough cotton-seed cake, when of 
good quality, gives satisfactory results with stock fed indoors or on pasture, and that 
its high inanurial value makes it a desirable manurial agent, especially for improving 
poor pasture.” 

Feeding value of swedes, D. A. Gilchrist (County Council N<yrthumh,, Ed, Com,, 
Ann, Rpi,, 8 (1903-4)^ PP* ^-34), —The feeding value of Arctic, XL All, and Best of 
All swedes, containing respectively 11.48, 10.75, and 11.31 i)er cent dry matter, was 
studied with 3 lots of 4 calves 29 weeks old, the turnips being supplemented by hay 
and a mixture of P^yptian cotton-seed c^ke, barley meal, and linseed cake. 

In the 4 months of the test the gains ranged from 208 lbs. with XL All swedes to 
243 lbs. with Best of All swedes. From this and a test with sheep previously 
reported (E. S. R., 15, p. 897) the conclusion is drawn that in general the Sw'edish 
turnips with a high percentage of dry matter hacl a correspondingly high feeding 
value. 

Bigestibility of vetch hay and corn silage, J. Withycombe and A. L. Knisely 
(Oregon Sta, Bui, 85, pp, 13), —Digestion experiments were made with vetch hay 
( Vicia eativa) and with corn silage, using 3 cows. The tests were each of 7 days* 
duration. 

The average coefficients of digestibility found for vetch hay were: Dry matter 
66.05, protein 69.91, ether extract 71.21, nitrogen-free extract 71.59, crude fiber 
57.56, and ash 52.23 per cent. The values for corn silage were: Dry matter 73.08, 
protein 55.03, ether extract 89.91, nitrogen-free extract 75.65, crude fiber 75.34, 
and ash 47.98 per cent. 

The prickly pear and other cacti a« food for stock, D. Griffiths ( U, S, Dept. 
Agr,, Bur, Plant Indus, Bui, 74, pp* 43, pis, 5, fig, 1), —The geographical distribution 
of cacti, methods of feeding, machinery for preparing prickly pear for feeding, the 
effects of prickly pear upon stock, pear thickets and their destruction, the yield of 
prickly pear, and other questions are considered, and data collecte<l in the cactus 
regions of the United States are summarized and discussed with special reference to 
the value of cacti as forage plants. 

The so-called “prickly pear** is the variety of cactus usually referred to in con¬ 
sidering cacti as forage plants, but according to the author, “any cactus growing 
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lai*ge enough to be fed with economy can be uHed slh roughage, or uh a succulent for 
milk production.” 

Prickly pear is very succulent and hence necessiirily has a low nutritive value. 
Tke data summarized leail to the conclusum, however, tliat it may be fed to ca^tl^ 
wdth iiecided advantage during prolonged drought when more nutritious feed, is 
scarce, and that it may be use<i to fatten cattle if fed with some coarse fodder and 
with some concentrated feed. Supplemented ])y containtrated feeds and some ha^pr 
pasturage, it is regardetl as a Valuable accessory tq, the dairy ration, suj)plying suc¬ 
culence which it is dilficult to secure in semiarid regions. A ration of from 40 to 70 
lbs. per day with plenty of other nutritious fee<l is recommended for cows, though 
up to 100 lbs. may be fed. 

Oxen, it is statwl, can be worked indelinitely on a ration consisting largely of 
prickly pear and recjuire wintering only 2 (►r 3 times a week in summer. A full-grown 
steer on pear alone will (‘onsume from 125 to 200 lbs. <laily. The liability of forming 
fiber balls when fed whole and exclusively is mentioned. Hogs fatten well on the 
fruit of the prickly pear and take kindly to a ration of pric^kly pear when the thorns 
are properly singe<l off. 

The methods of preparation for ft*eding by singeing, by slit‘ing, and by steaming 
are described. ?]nsiling is also mentioned, but is not considered advantageous. 
When the j)ear is burned it scours cattle much worse than when scorched sufficiently 
to take the thorns off. Chopped pear sours (piickly and hencHi must be fed at once. 
Pear cut and piled up under (jover will keep in good (ondition for a month or more. 

The uses of cacti for other pur|K)ses are pointed out, including the i)reparation of 
jellies from the fruits, the use of the joints by the Mexicans as pot herbs and for 
pickles, and the manufacture of a sort of candy from the pulp. 

Feeding steers on sugar-beet pulp, alfalfa hay, and farm grains, W. L. 
Carlyle, C. J. (jRiffitii, and A. J. Meyer (Cohrado Sta. JluL W, ;>/>. S ).— 

Using 3 lots of 50 steers each, the value of sugar-beet pulp and alfalfa, with and with¬ 
out grain, was studied. 

In the 25 weeks of the test the average daily gain on the ration contidning oats and 
barley was 1.9 lbs. per heail, on the ration containing corn 2 lbs., and on that con¬ 
taining no grain 1.57 lbs. The greatest range in the cost of a pound of gain was 
noticed in the first and last mentioned lots, being fi.53 cts. and 3.79 i!te., respectively. 
Data are recorded regarding the shrinkage in shipping, as well as some of the details 
of the slaughter test. 

The authors state that no appreciable difference was note<l in the quality or grade 
of the meat of representative carcasses selcn^ted from each lot. Judged by the results 
of cooking tests, the meat from the lot fed lK*et pulp and alfalfa hay only was as good 
or better than that from the other lots. 

The principal conclusions drawn regarding the feeding value of sugar-beet pulp 
were in effect as follows: 

In feeding sugar-beet pulp absolute cleanliness should be observt‘d. Jt should be 
fed in troughs or “bunks” provided for the purpose, only such an amount being 
given at one time as the cattle w ill clean up with reasonable waste, and the bunks 
should be cleaned daily. Unless this be done they will gradually liecome filled with 
frozen pulp in cold weather and with decaying pulp during warm weather. Pulp 
should never be fed late in the afternoon during cold weather. The cattle generally 
refuse to eat after nightfall and whatever remains in the bunks freezes before 
morning. 

Pulp has a laxative tendency. On this account it is well to feed good alfalfa hay 
of the first cutting with it, if convenient. The feed racks for hay and bunks for pulp 
should be near together. Cattle seem to be particularly fond of well-curecl ensiled 
pulp, preferring this to fresh pulp. In order to secure the pulp in its best form, it 
is desirable to have it placed in the silo fresh from the factory and fed directly from 
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the silo. After fermentation liaa once begun exposure to the air in handling causes 
the pulp to deteriorate rapidly. Cattle relish it leas after a continual expoavu^ to the 
air, an<l reject a larger percentage than they would in the case of pulp direct from 
the silo. 

Oattle-feeding experiment, AV. Britce ( Kdinh. and Eaut of Scot. CoL Agr. Bui. 4^ 
pp. IS-S/t ).—The value of Bombay cotton-8ec<l <*ake with <lamaged oats 3:1 in com¬ 
parison with compound cake was studied with 2 lota of 8 steers e^ch, the feeding test 
covering 6 months. 

The ration was so arranged that the amount of compound cake fed was equivalent 
in money value to the cotton-seed cake mixture. The compound cake gave the 
leaser increase, the total gains made by the two lots being 1,832 and 1,631 lbs. In a 
second test 2 lota containing 8 cattle were fed large rations containing Bombay 
cotton-seed cake and other grains for 5 months. One of the lota was given fewer 
turnips than the otlu'r, hut received some potatoes in addition. With the ration con¬ 
taining a smaller amount of turnipa the gain was 2,387 lbs., and with the other 
2,583 lbs. The effect of the diff(‘rent rations on the (piantities of turnips consumed 
ia taken into account in discussing the teats. 

The studies show, according to the author, that supplying a moderate amount of 
concentrated feeding stuffs aa a supplement to the home-grown products *‘at current 
prices brings the greater <lirect prolit to the farmer, and that in intensive feeding a 
very considerable part of the return for the turnips must be accepted in the form of 
the manurial residue derived from the feeding stuffs.” 

Feeding cattle with different quantities of the same concentrated foods, 
T. Winter {Bd. Agr. (hhI Fisheries [London]^ Ann, Kpt. Agr. Ed. and Research^ 
190S-4^ pp. 6y;-6’<s’).—A lot of 5 steers fed 10 lbs. of grain per head per day gained 
2.37 lbs. each in 50 days, as compared with 2.55 lbs. gained by a lot fed 15 lbs. of 
concentrated feed. 

With both lots the grain at first consisted of decorti(‘ate<l cotton-seed cake and 
maize meal; later linseed cake replaivd the cotton-see<l cake. The 2 lots consumed 
practically the same amounts of coarse fod<ler. The extra gain, according to the 
author, was not sutlicient to compensate for the extra cost of the larger ration. 

Sheep-breeding experiments, T. AV inter {Bd. Agr. and Fisheries [London], 
Ann. lipt. Agr. Ed. and Re.mxrch^ luo,{-4y pp. (iS-7'2 ).—At the University College of 
North AVales sheep-breeding experiments were continued along the same lines as in 
previous years (K. S. li., 15, p. 805). Mountain ewes were crossed with Southdown, 
Kerry Hill, and Leicester rams. The Southdown crossbred lambs averaged 70 lbs. 
in weight when sold at the age of about 9 months, being, according to the author, 
somewhat riper and in better condition than the others. The Kerry Hill cross 
weighed on an average 66 lbs. and the Leicester cross 74 lbs. 

In a test of the value of various crosses with crossbred ewes for the production of 
fat lambs, Hampshire-down, Leicester, Lincoln, Suffolk-down, and AViltshire rams 
were used. The best results were obtained with the Hampshire cross. The Lei¬ 
cester and Lincoln crosses were reganied as only moderately successful. The Suf¬ 
folk-cross laml)a reached good weight and were of good quality, but were slow in 
fattening. The AViltshires did not give as good results as usual, probably owing to 
the faet that the weather was cold. 

AVeleh mountain ewes were crossed with Southdown and AViltshire rams. Judg¬ 
ing by the length of time required to feed the lambs for market and the average live 
weight when sold, the results w ere in favor of the Southdowm cross, though the dif¬ 
ferences were le^s marked than in the last year's test. 

HQueep-breeding experiments for the production of early fat lambs, P. H. 
FotJLKKsand AV. A^airjuan {Harper-Adams Agr. Col. Bui. l^pp. J).—AVelsh ewes were 
crossed wdth AVelsh, Southdown, and Shropshire rams, with a view to determining 
the most Satisfactory crosses for breeding lambs for market. Owing partly to the 
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larger proportion of lambs reared and sold, the best results were obtained with 'ikm- 
pure Welsh breed. At lambing times the Welsh lambs were hardier and stood 
ditions of the weather, etc., better than the heavier crossbreeds and were also ready 
for market about 3 weeks earlier than the others. Additional experiments are cobk 
sidcred necessary before definite conclusions can be drawn. 

Breedings for fat lambs^ W. T. Lawrence {At/r, DepL Durham CoL Sci Ann, 
Rpi,^ if {1903)^pp, 78--80].^ln experiments at Newton Rigg, an Oxford-down, a 
Wensleydale, and a Border I^icester ram were eacji crossed with 19 Cheviot Bord^ 
Leicester ewes. 

The average weight of the lamlw when sold ranged from 74.8 lbs. with the Oxford- 
down cross to 77.2 lbs. with the Wensleydale cross. The average value per pound 
with the Oxford-down cross was 9.66 cts. and with the Wensleydale and the Border 
Leicester cross 9.48 cts. The Oxford-down lambs matured most quickly for market 
and cost less for maintenance than the others, consequently their dams could be fat¬ 
tened and sold more quickly than the other ewes. When the earlier maturity of 
the Oxford-down lambs is taken into account, according to the author, the results 
obtained with them must be considered the most satisfactory. 

Feeding experiments with lambs, 1903-4, B. C. Bupkum ( Wyoming Sla, Bui. 
f>4iPP» ^O^pls. S ).—In continuation of a test previously reported (E. S. R., 14, p. 382), 
a lot of 60 lambs was pastured on 11.6 acres of field peas raised on so<l without irriga¬ 
tion, while 4 similar lots were fed alfalfa, turnips, and linseed meal, with and with¬ 
out com; alfalfa and corn; and alfalfa with a mixture of barley, wheat, and oil meal. 
All the lots contained both large lambs and small scrubs. 

The test proper covered 100 days, being preceded by a preliminary period in which 
all the lots received uniform treatment. On field peas the average gain per head 
was 24.9 lbs. With the other lots the gains ranged from 18.7 lbs. on alfalfa, turnips, 
and oil meal to 27.2 lbs. on alfalfa, turnips, corn, and oil meal. With all the lots 
the digestible nutrients per pound of gain ranged from 0.83 lb. protein and 4.04 lbs. 
carbohydrates and fat on the alfalfa, turnips, corn, and oil meal ration, to 1.43 lbs. 
protein and 6.65 lbs. carbohydrates and fat on field peas. 

The gain was most expensively made with the lot fed peas, (posting 6.22 cts. per 
pound, and most cheaply with the lot fed alfalfa, turnips, and oil meal, costing 3.35 
cts. per pound. When slaughtered the laigest proportion of dressed carcass, 47.8 per 
cent, was noted with the lot fed corn and oil meal, and the smallest, 43.3 per cent, 
with the lot fed oil meal in addition to coarse fodder. 

The principal conclusions follow: 

The lot fed field peas harvested the crop, made l>etter gains, and went to market 
in better condition than the lot fed corn and alfalfa. 

‘‘It is possible to fatten lambs without grain on a cheap ration of alfalfa, tumipa, 
and oil meal, and such rations will be further investigated. 

“A complete and well-balanced ration of alfalfa, turnips, corn, and oil meal gave 
the largest gains on the smallest actual amount of nutrients in the focsl. 

“There are probably better and more practical rations for fattening lambs in 
Wyoming than the alfalfa and corn ration commonly used. 

. “Combinations of wheat and barley fed alternately in ten-day periods did not give 
the best results. Fed in this manner, the lambs ate less grain and made smaller 
gains than on other grain rations. 

“ Under our conditions it will ^ot pay to feed small, stunted lambs on full grain • 
.rations for short periods. “ 

Bheep-feeding experiment, W. Bruce {Edinh, and East of Scot, Col. Agr. JStil. 
4, pp. 1-17^ ^3).—Using 6 lots of 38 sheep each, a test was undertaken to learn the 
most profitable feeding stuffs to use with a basal ration of cut Swedish turnips ad 
libitum with hay in the winter feeding of sheep, and to determine whether the use of 
eoncentrated feeing stu^ effected any saving in the daily consumption of turnips. 
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One of the lots was given hay and turnips only, and the others were fed linseed 
cake, Bombay cotton-seed cake, and grain mixtures containing Borolmy cotton-seed 
cake or decorticated cotton-seed cake. In the 93 days of the test the total gain on 
turnips and hay alone was 1,040 Ibp. and the gross cost per pound of gain 7.32 cts. 
In the case of the lots fed grain in addition to the basal ration the gain ranged from 
1,262 lbs. on wheat, decorticated cotton-seed cake, and cotton seed to 1,461 lbs. on 
linseed cake and the gross cost of a pound of gain from 6.70 cts. on Bombay cotton¬ 
seed cake to 8.22 cts. on a mixture of wheat, decorticated cotton-seed cake, and cot¬ 
ton seed. 

When dressed the weight was very uniform, being about 51 per cent of the live 
weight in every case. Considering the test as a whole the conclusion was drawn 
that Bombay cotton-seed cake was the most satisfactory of the concentrated feeds 
tested. An examination of the dressed carcasses showed that the animals fed this 
material were very superior to the others in appearan(;e. The greatest finanitial 
return per acre of turnips was noted with the lots fed the Bombay cotton-seed cake. 

On the presence of cotton-seed oil in lards from hogs fed upon cotton-seed 
meal, A. D. FJmmett and H. S. Grindley (Jour. Arner. Chem. Soc.j 27 (1905), No. 3, 
pp. 263-270). —The presence of vegetable oil and cotton-seed oil was shown by sev¬ 
eral tests with samples of lard from pigs fed cotton-seed meal. 

It is evident, according to the authors, “ first, that the lards contain a vegetable 
oil, and second, if we agree with the most recent authorities, they contain 3 distinct 
cionstituents of cotton-seed oil. Hence, it seems safe to say that a part at least of the 
oil existing in cotton-seed meal is absorbed, in the case of hogs fed upon this ration, 
by the animal l)ody and transmitted in its unaltered condition to the fat cel Is. 

Feeding farm horses, L. A. Merrill ( Utah Farmers' Inst. A^in. 1904, pp. 43- 
49), —Information regarding the feeding and management of horses is presented, 
some of the data being based on the experience of the Utah Station. The principal 
points are thus summarized: 

‘‘The amount of hay fed to horses on the average Utah farm can be very materially 
reduced, and if this be done it will result in (a) great financial saving to the State, 
and (b) the elimination of many digestive disorders to which our horses are subject. 

“Horses should receive most of the hay at night, very little in the morning, and 
none at all for the noon meal. Always water before feeding. Oats make the best 
grain feed for horses, but these can be replaced by bran and shorts, or supplemented 
by corn. 

“Carrots and sugar-beet pulp have a marked beneficial effect in horse feeding, 
serving as a laxative and a tonic, as well as enabling the horse to digest the hay and 
grain more effectively. Horses may eat as much as 40 lbs. of sugar-beet pulp daily.“ 

Poultry culture in Minnesota, 0. S. Greene (Minnesota Sta, Bui. 91, pp. 239- 
268, Jigs. 2).—On the basis of personal ex|)erience, general questions of feeding, rais¬ 
ing, and marketing poultry are discussed. One section of the bulletin is devoted to 
turkeys. 

Poetry under confinement, J. Withycombe ( Oregon Sta. Bui. 84, pp, 8, jig. 1 ).— 
Data are given regarding the financial returns from a flock of 24 White Plymouth 
Rock pullets, 5 old hens, and a cock, the test covering 1 year. The total number of 
eggs produced was 3,529. 

Seventy-five chickens were raised from a total of 100 eggs set. “The low percent¬ 
age of hatch of home-produced eggs was evidently due to too many hens to one 
male.” Although the cost of feed was abnormally high, the flock yielded a profit of 
180 per cent on the original investment of $15. “This test demonstrates conclusively 
that a small flock of poultry may be profitably kept under confinement; [and] that 
early hatched pullets are more profitable than late hatched ones.” 

Winter egrfiT production, J. Dryden ( Utah Farmers' Inst. Jw». 1904, PP» 84-98, 
Jig, i).—Feeding, care, and management of hens and construction of poultry houses 
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are among the subjects treatc^d, the material presented being in part a summary of 
the poultry work carried on at the Utah Station. 

Tho dry feeding of chickens, E. Brown {Jour. Bd. Agr. [London], 11 {1905), 
No. 11, pp. 683, 684 )*—The author states that experiments and observations extend¬ 
ing over several seasons have , led to the conclusion that the high mortality of artifi¬ 
cially reared chickens during the first 10 or 20 days was due to want of exercise. 
Substituting dry feeds for wet feeds insured exercise and reduced the mortality to a 
minimum. The dry grains were scattered on the^ fioor of the breeder or brooder 
house among chaff, where the chickens had to scratch to find them. Different grain 
mixtures which have been used with success at the Reading University College 
Poultry Farm are given. 

The modifications of the respiratory quotient due to age, especially with 
reference to chickens and ducks, L. Maykr {Trav. Ijah. rhgsiol. Inst. JSolvag, 6 
{1904), No. 3; (lbs. in Zentbl. Physiol., 18 (/.W), No. 21, p. 619). —When expresse<i 
in the form of a curve tlie excretion of carbon dioxid by chickens and ducks in the 
first month after hatching is very similar to that which the author has reported for 
mammals. The excretion of carbon dioxid is very large in the first days after 
hatching, but diminishes rapidly in the first week, and then gradually, reaching its 
normal value when the birds are fully developed. 

DAIEY FAEMING—DAIRYING. 

Investigations on the influence of irritating substances on the consump¬ 
tion and digestibility of food, and the secretion of milk with rations deprived 
of these substances and with normal rations, G. Fin(jeiilin(} ( Landw. Vers. Stal., 
62 {1905), No. 1-3, pp. 11-180 ).—In studying the influence of irritating, stimulating, 
or condimental substances upon the consumption and digestibility of food and the 
secretion of milk, 2 series of experiments were conducted, one in which the food was 
nearly or entirely deprived of irritating substances, and one in which such materials 
were added to a normal ration. The experiments were made with rabbits, goats, 
and sheep. Among the substances under investigation were fenugreek, fennel, sugar, 
anise, hay extract, malt sproub<, and several ])roprietary preparations. 

The addition of irritating substances was found to increase the consumption of 
food and the secretion of milk, but only w'hen the ration was extremely poor in or 
entirely free from such substances, which w^ould rarely be the case in practice. With 
normal rations the addition of condimental substances was entirely without effect. 
Under certain conditions it is believetl that the addition of such substances to normal 
food may be injurious by causing a chronic catarrhal inflammation of the digestive 
tract. Contrary to views generally held, the irritating substances tested did not 
increase the digestibility of the food. This was true whether the food was originally 
poor or rich in these substances. 

As regards the practical application of these results, it is considered clear that only 
in such cases where the food is deprived of its normal constituents, as, for example, 
hay which has been subjected to the effects of rain, can these substances be used to 
advantage. With normal feeding stuffs their addition is not only unprofitable but 
sometimes injurious. Cases where their use would be profitable are believed to be 
very rare, and then it is believed to be better to use seeds like fennel, anise, fenu¬ 
greek, and caraway than proprietary mixtures consisting for the most part of such 
seeds and neutral substances. The author believes that good aromatic hay with salt 
is the best stimulating material. 

Scant V. ample rations for dairy dows, H. Isaachsen {Ber. Norges Landhr. 
Hoiskoles Virks., 1903-4% PP* 249-269 ).—This is a report of an experiment conducted 
during a full year with 19 cows, 4 of which were fed a scant ration of 2i kg. cut 
straw^ 8 to 9 kg. hay, and 1 kg. ground corn per head daily, while the other cows 
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received rations consisting of hay, straw, ami siiage, with 2 to 3 kg. of concentrated 
feed. 

On an average 100 lbs. of milk was produced by lot 1 from 1011 “ food units, and 
by lot 2 from 84 “ food units.” The average milk production for the year was for 
lot 1, 1,765 kg., and for lot 2, 2,803 kg., while the average profit for the year for lot 
1 was $11.34 i>er head, and for lot 2 $15.98. Several factors tended to render direct 
comparisons of the results of doubtful value, but on the whole the greater economy 
of the more liberal system of feeding of the second lot is apparent from the larger 
production of the cows and the larger increase in body weight during the year.— 

F. W. WOLL. 

Feeding sugar to milch cows, E. A. Bogdanov {hr, Moscov. Selsk. Khoz. Inst, 
{Ann, Inst. Agron. Moscmi)^ 10 {1904)^ No. j)p. 471-r504 ).—Two cows w^ere used 
in each of 6 experiments, covering 8 periods of 10 days each. During the middle 
period sugar was fed in addition to the normal ration or as a substitute for a portion 
of either the nitrogen-free extra(!t or proteids. The experiments which were con¬ 
ducted ill the fall and spring indicated that the sugar was profitably utilized only 
when fed in rations containing a normal amount of proteids. The experiments con¬ 
ducted in the summer showed that linseed cake was more valuable than sugar.— 

P. FIKKMAN. 

Effect of corn silage on the flavor of milk, W. .1. Fraser {Illinois Sta. Bid. 101^ 
pj). 644-d4d ).—In order to test the effect of corn silage on the flavor of milk, the 
university dairy lierd was divided into 2 lots, one of which was fed 40 lbs. of corn 
silage per cow per day, while the other lot was fed only clover hay and grain. 

The milk from each lot was standardize<l to 4 per cent and otherwise cared for in 
exactly the same manner. In all 372 samples from each lot were submitted to 
ladies, men of the faculty, and men students for an opinion as to any difference in 
the flavor of the 2 samples, anything objectionable about either, and any preference. 
The results showed that (K) per cent preferred silage milk, 29 per cent nonsilage milk, 
and 11 per cent had no choice. When the silage was fed at the time of milking, the 
percentage in favor of silage milk was much higher than when the silage was fed 
one hour before milking or after milking. 

Five samples of each lot were sent to milk experts in different cities, three of 
whom preferred silage milk, one nonsilage, and one had no choice. No complaint 
was received from a hotel to which silage milk was delivered for a period of 1 month. 
On the whole it was apparent that the greater number of people were able to dis¬ 
tinguish between the 2 kinds of milk, but found nothing objectionable about either 
kind. It is suggested that only good silage should be used for dairy cows and that 
all feeds of this nature should be fed after milking in order to avoid any unpleasant 
flavor in the milk. 

Influence of feeding sesame cake on the properties of butter fat, J. DenoSl 
{Bui. Agr. [^BrusseW]^ {1905), No. 2, jjp, 1112-192).—In view of the requirements 
in certain countries that sesame oil shall be added to margarin, the author discusses 
the reliance that may be placed upon the Baudoin reaction for detecting this oil, and 
reports experiments to determine whether feeding sesame cake can communicate to 
butter the reaction of sesame oil. 

The experiments included 16 cows and comprised in all 31 tests, in none of w’hich 
was the least coloration obtained, indicating that none of the sesame oil was trans¬ 
mitted to the milk. Contradictory results which have been obtained by other 
investigators are noted. 

On the different portions of the milking with application to the Bege- 
lund method, II. Svoboda {Chem, Ztg.f 29 {1905)^ No. S4t pp» 468-474 )•—The liter¬ 
ature relating to the composition of milk at different stages in the procc^ of milking 
,is reviewed, and experiments with 5 cows representing 2 breeds are repotted in detail. 

.4393—-No. 1—05—6 
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The yield of milk from the different quarters of the udder was found to vary con¬ 
siderably, the posterior quarters being much more productive than the anterior. 
Owing to the position of the milker on the right side, and consequently the more 
intensive manipulation of the right half of the udder this half was found to be more 
productive than the left half. 

The generally held view that the percentages of fat and solids increase from the 
beginning to the end of milking, >\hile the specific gravity decreases, is not believed 
to be true. This is, however, the <*ase for a single quarter, for a half of the udder 
when the 2 quarters are milked Minultaneously, or even for all 4 quarters when 
milked at the same time. In such cases the fat and total solids increase from the 
beginning to the end of milking, w Idle the proteids, ash, and milk sugar decrease 
almost uniformly. 

While there is practically no difference in the proportion of proteids, ash, and 
milk sugar from the beginning to the end of milking, such variations as do exist are 
more marked in the ca<«e of proteids and ash than milk sugar. The greater the yield 
of milk the more marked are the variations mentioned. Where the different quar¬ 
ters of the udder are milked in succession the fat content of the different portions of 
the mixed milk varies irregularly. 

The influence of milking on the composition of milk, M. Pocp {Molk. Ztg.^ 
19 No. ^0, pp. 4^4 ).—This is a discussion of investigations along this line, 

especially those of Lepoutre (E. S. R., 15, p. 906) and Svolx>da (see al>ove). In 
experiments conducted in Russia it is noted that the yield of milk of cows of 4 
different breeds during 10 days when the animals were regularly cleaned was 7 per 
cent greater than when they w'ere not cleaned. 

The chemical composition of milk in Milan, 1002-3, C. BKUToccni (Milchw. 
ZentbJ.j 1 {1905)^ No. 5,pp. 211-215).—In continuation of the work of Billitz (E. H. R., 
16, p. 1013), the author reports the results of analyses of the milk of 24 herds, repre¬ 
senting 2,127 COW’S, in the region of Milan, and of 31 herds, representing 2,304 cows, 
in the neighborhood of Lokate-Triulzi. 

The perio<l covered w’as from May, 1902, to April, 1903. The average composition 
of the milk of the 24 herds was as follows: Specific gravity 1.0317, fat 3.61 i)er cent, 
solids-not-fat 8.91, and total solids 12.52; and of the 31 herds, specific gravity 1.0316, 
fat 3.70 percent, solids-not-fat8.91, and total solids 12.61. As compared with the 
earlier analyses the results show a slight improvement in the composition of the milk. 
Often, however, the total solids fell below 12 per cent and the solids-not-fat below 
9 per cent, the standard adopted in Milan. 

The milk supply of twenty-nine southern cities, 0. F. I)o.\ne ( U. JS. Dept. 
Agr.^ Bur. Anim. Indue. Bid. 70, pp. 40 ).—A detailed account, based upon personal 
investigation, is given of the milk supplies of Richmond, Norfolk, Portsmouth, 
Newport News, Lynchburg, Danville, Wilmington, Raleigh, Greensboro, Charleston, 
Columbia, Spartanburg, Atlanta, Savannah, Augusta, Macon, Jacksonville, Pensacola, 
Montgomery, Birmingham, Mobile, Vicksburg, Meridian, Natchez, New Orleans, 
Baton Rouge, Memphis, Chattanooga, and Knoxville. 

In addition the author discusses in a general way the dairy situation in the South, 
the consumption of milk in southern cities, the methods employed in the handling 
of milk, milk and dairy inspection, and peculiar conditions in the seacoast cities, and 
makes suggestions for the improvement of existing conditions. 

The consumption of milk in southern cities was found to be small. The average 
daily amount consumed per capita in Richmond was found to be less than } pt., while 
in Mobile it was less than It was also ascertained that the sale of cream was 

exceedingly light. 

Two evils considered by the author as characteristic of the dairy industry of the 
South are the keeping of cows in small inclosures within the city limits, and the 
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delivery of warm milk. Many BUgj^estions are made looking toward the improve¬ 
ment of milk supplies in the South. 

The production of certified milk on the Biltmore farms, M. N. Ross (Pure 
Products, 1 (1905), No. a, />/>. HOO-S04)- —Notes are given on the dairy herd at Bilt¬ 
more and on the methods employed in producing and marketing milk. 

The sanitary production and sale of milk, Plehn (Oslerr. Molk. Zlg., (1905), 
No. 8, pp. 103, 104; Milch Ztg., 34 (1905), No. 19, pp. ii27-n9; 20, pp. 241-243).— 
This is a brief general discussion of this subject. 

Stable hygiene, R. Bissauge (huhis. Lait. [Parw], 30 (1905), No. 22, j}p. 257, 
258). —This is a brief discussion of stable hygiene with special reference to dairy cows. 

Variation in the composition of cows’ milk, C. Crowtiier (Jour. Agr. Sci., 1 
(1905), No. 2, pp. 149-175). —A r<?sume of experimental work in Great Britain con¬ 
ducted by the agricultural institutions and societie^s since 1900. 

While the greater number of the investigations upon which this article is based 
have been notofl from time to time in the Record, the article also (contains additional 
information siMaired from private communications. The following factors are dis¬ 
cussed as regards their itiHueiice ui)on the composition of milk: Interval between 
successive milkings, day and night, age, period of lactation, season of the year, food, 
manner of feeding, weather, pasturing r. housing at night in autumn, and sexual 
excitement. 

Data on the compr)sition of milk from different quarters of the udder, on the aver¬ 
age composition of milk, and on th<‘ limits of variation in composition of mixed milk 
are also summarized. 

Contribution to the bacteriology of milk, 8. Beverin and L. Bcdinoff (Centbl. 
Jiakt. [<;fc.], 2 . Aht., 14 (1905), No. 15-1(1, pp. 4fi3-472).— were made 
of the number of ba<'teria in mixed milk and in samples of the same milk taken 
immediately after separation or claritication, pasteurization, cooling, and bottling. 

As compared with the number of bacteria in mixed milk the percentages after 
separation, pasteurization, cooling, and bottling were respectively 182.8, 0.017, 0.076, 
and 0.030. In another series of experiments in which the milk was treated in exactly 
the same manner except that the pjisteurizing apjrtiratus was not heated, the per¬ 
centages after separation and cooling were 232.1 and 246.8 as compared with the 
numl>er in the mixed milk. 

The cause of the large increase in the number of bacteria, due apparently to pass¬ 
ing through the separator, was investigated, the results of the experiments showing 
that this increase could not l>e attributed to contamination from the air or the apjia- 
ratus, nor to the multiplication of the bacteria during the brief interval in which 
the milk was held at 30® C. A further investigation of this subject is contemplated. 

Studies were also made of the number and kinds of bacteria in pasteurized and 
unpasteurized milk. In the pasteurized milk Hjwre-forming and peptonizing bacte¬ 
ria were in the minority, the far greater number consisting of vegetative forms indif¬ 
ferent toward milk. Lactic-acid bacteria were not found in the milk immediately 
after pasteurization, but were found in the milk at later stages in the proce^ of cool¬ 
ing and. bottling. Of the bacteria gaining access to the milk after pasteurization 
none were spore-forming. 

When the pasteurized milk was preserved at 9 to 11® C. for 14 to 27 hours, the 
spore-forming bacteria played no essential r61e, while the bacteria gaining access to 
the milk after pasteurization developed with much greater energy. It is considered 
apparent that the bacteria resisting pasteurization were so reduced in vitality that 
at least in the interval of 27 hours they were not able to multiply with the rapidity 
of the bacteria which were not subjected to the unfavorable influence of heat. Simi¬ 
lar resulte were also obtained by means of plate cultures. Colonies on plates pre¬ 
pared immediately after pasteurization developed much more slowly than colonies 
on plates prepareil at later periods. 
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Qas-producing: bacteria and their effect on milk and its products, F. C. 

Harrison (Ontario Agr. Col. and Krpt. Farm Jhd. 7,jig». 6). —Practical noints 

brought out in connection with a study of 66 varieties of gas-producing bacteria 
isolated from milk are discussed briefly in this bulletin. 

Bacteriological examinations of the milk from a number of farms showed on an 
average the presence of nearly 15,000,0(X) bacteria per cubic centimeter, of which 
over 235,000 were gas producing. The percentage of gas-producing bacteria in 27 
examinations made varied from 0.04 to 34.S per cent. In studying the source of 
these gas-i)roducing organisms in milk it was ascertained that they were occasionally 
present in the udders of (*ertain cows, on the hair of the animals, in clean, dry milk 
cans, in watering troughs, on flies present in the stable, and in manure. 

The gas-producing bacteria w’ere found to be readily killed at temperatures of 137 
to 146° F. for 10 minutes. While they were destroyed by immersion for 10 minutes 
in a 2 per cent solution of ammonia or soda washing powders kept at 140°, it is 
believed that these powders are scarcely more effective than hot water, except as 
they help to remove tlu' dirt in washing. 

It w as found that by continued growth in milk the gas-producing bacteria increased 
their power of fermenting milk sugar. In one instance the increase in gas production 
noted was from 26 to 62 per cent. In general the development of lactic-acid bacteria 
tended to check the growth of the gas-producing forms. 

The injurious effects of the gas-produ(‘ing bacteria were shown in butter and cheese 
making experiments. 

A comparative study of sixty-six varieties of gas-producing bacteria found 
in milk, F. (\ Harrison (Rei. (Urn, iMity 4 (1906), Nos. U, pp. 206-n6; Id, pp. 
289-291; 14, pp. 216-818; 15, pp. 827-351; Centhl. Baht, [etc.], 2. aht., 14 (1905), Nos. 
12-18, pp. 259-274; 15-10, pp. 471-480). —This is a d(‘tailed report of the bacteri¬ 
ological investigations upon which the above bulletin is based. 

The author proposes a class!lication of the different varieties which were stated to 
show' every imaginable modification between Bacillus coli and B. lactis aerogenes, 
which were taken as extremes. The neutral red test did not apfiear to be of value 
in separating members of the coli group, and the agglutination test showed only a 
limited value in the identification of closely related varieties. A ])ibliography is 
appende<l. 

On the preservation of milk with hydrogen peroxid, K. B vum \nn (Mivnchen. 
Med. Wchmehr., 51 (1905), No. 28, pp. 1083-1088). —After citing objections which 
have been raised to the pasteurization and sterilization of milk for infant feeding 
and reviewing briefly some of the literature relating to the use of formalin and 
hydrogen peroxid for this purpose, the author reports several series of experiments 
with the latter sulwtance. 

In no instance w^ere all the bacteria in market milk destroyed by hydrogen peroxid 
added in quantities ranging from 0,36 to 2 parts per thousand, the milk being heated 
to 45 to 50° C. and kept at that temperature for 2 to 3 hours. The number of bac¬ 
teria, however, was always greatly reduced and spontaneous curdling of the milk 
delayed for several days. The reaction for hydrogen peroxid was usually absent at 
the end of treatment unless the quantity added exceeded 0.64 part per thousand, 
when a positive reaction was obtained for days. 

Market milk treated with hydrogen peroxid in the proportion of 0.42:1,000 showed 
60, 2,220, and 26,400 bacteria per cubic centimeter at the end of 2, 5, and 7 days, 
respectively, while milk which had been obtained under rigid aseptic precautions 
was completely sterilized by the same treatment. 

Typhoid, cholera, and dysentery bacilli added to milk sterilized by heating were 
destroyed in all cases by hy<irogen peroxid in the proportion of 0.35:1,000, the milk 
b6ing heated to 45 to 50°. Typhoid bacilli were not all destroyed by hydrogen 
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peroxid in the proportion of 0.18:1,000 and a temperature of 45® or 0.35:1,000 at 
room temperature. 

Tubercle bacilli were also added to sterilized milk, which was then treated with 
hydrogen peroxid in the proportion of 0.35:1,000. Inoculation experiments with 
guinea i)igs gave negative results as regards infection. It was concluded as the result 
of 2 series of experiments that both bacteria and enzyms in milk are capable of 
decomposing hydrogen peroxid. 

Treatment with hydrogen peroxid was found to lengtiaui materially the time 
required for coagulation of milk with rennet extract, and also to bring about certain 
changes in the character of the curd. In artificial digestion experiments the pepsin- 
hydrochloric-acid solution seemed to act njore rapidly and energetically on the sam¬ 
ples treated with hydrogen peroxid than on raw milk. The results of the digestion 
and coagulation experiments are therefore considered as offering no obj(*ction to the 
use of hydrogen peroxid in milk. Aside from its possible use in infant feeding, milk 
preserved with hydrogen peroxid is believed to be well suited to us(‘ in the army 
and navy and in the Tropics. 

In the practical application of hydrogen peroxid to the ])reservation of milk, it is 
pointed out that every precaution should In* taken to jirevent contamination of milk 
during milking, that milk should be treated immediately after milking Ijefore a 
midtipli(^ation of bacteria has biken ]>lace, and that the 30 per cent hydrogen-peroxid 
solution can be used to avoid dilution of milk. 

On the question of the preservation of milk with formaldehyde, especially 
for the purpose of infant feeding, L. Bcjiaph (Ztachr. llyg. u. Lifectiomkrank.y 50 
{1905) y No, 2y jjp. J47~304y fi(js. 7). —Some of the literature of this subject is briefly 
reviewed. 

Experiments are reported which show the length of time that formalin in the 
proportions of l:10,0fi0and 1:5,0(X) delays the souring of milk at room and incu¬ 
bator temperatures. The author claims that formalin in the ])roportion of 1:10,000 
renders the milk objectionable on account of taste and that in the proportion of 
1:40,000 it is still distinctly recognizable, which is contrary to the statement of 
Behring that milk treated with formalin in the proportion of 1:4,000 could not be 
distinguished from untreated milk. 

Samples of raw milk and milk preserved with formalin in the proportion of 
1:10,000 and 1:5,000 were inoculated with Staphylococcus pyoyeues albas and kept 
at room temperature for 12 hours. Plate cultures were then made and examined 
after remaining 24, 48, and 72 hours in the incubator. When examined at the end 
of 24 hours many of the plates showed colonies only in the case of milk not treated 
with formalin, but when examined at a later period it was apparent that formalin 
had not destroyed the staphylococci. 

Formalin checked the development of the lactic-acid bacteria to a much greater 
extent than that of the staphylococci. As determined by inoculation experiments 
with guinea pigs, formalin in the amounts above mentioned failed to destroy tubercle 
bacilli added to raw and sterilized milk. 

The history and post-mortem findings in the case of an infant which had been fed 
milk preserved v.nth formalin in the proportion of 1:10,000 are reported, but the 
data warranted no positive conclusion as to the influence of formalin. On the evi¬ 
dence so far obtained the author objects to the use of formalin as well as to that of 
other preservatives in milk. 

Milk preserved with formedin and the relation of formalin to certain spe¬ 
cies of bacteria, P. Sommerfeld (Ztschr, Hyg. m. Jnfectiomkrank.y 50 (1905)y No. i, 
pp, 15S-1G4). —The author found that formalin added to fresh milk in the proportion 
of 1: 6,000 or 1:10,000 was capable of hindering to a marked extent the development 
of bacteria. 
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The geriniddal power of formalin waH most marketl when the milk was held at 
temperatures of 10 to 16® C. At 20° and above the number of bacteria in milk pre¬ 
served with formalin at the end of 24 hours was scarcely less than that in control 
samples. At 37° formalin showeil no appreciable effect in retarding the develop¬ 
ment of bacteria. On the contrary, when milk was kept at 7 to 8° the addition of 
formalin in the proportion of 1:10,000 re<luced the number of bacteria in 6 days in 
one instance from 2,160 to 222 bacteria per cubic centimeter. At low temperatures 
the bactericidal action of formalin was eijually marked when the original bacterial 
content of the milk was high. 

While valuable as a means of preserving milk samples for analytical purposes, 
formalin is believed to be no better suited for preserving milk for human consump¬ 
tion than any other chemical preservative. Cleanliness in milking, immediate cool¬ 
ing, and keeping at a temperature below 10° C. are considered the l^est means of 
preserving milk for human use. 

In a second series of experiments sterile milk and Ijouillon j^reserved with for¬ 
malin were inoculated with various species of bacteria. The virulence of diphtheria 
bacilli in milk treated with formalin in the proportion of 1:5,000 and kept at room 
temperature^^ for 24 hours and at .37° for a second period of 24 hours was not impaired. 
Typhoid bacilli added to milk also resisted formalin in the proportion of 1:5,000. 
In bouillon formalin in the proportion of 1:10,000 showed no inhibitory influenc^e on 
the development of the coli bacillus. Typhoid bacilli in bouillon were completely 
destroyed in 24 hours at 21° by formalin in the projwrtion of 1:5,000 but not the 
proportion of 1:10,000. Bacillm pyoeyanens in milk or bouillon was not destroyed at 
37° by formalin in the proportion of 1:10,000 or 1:5,000. 

On the passage of antibodies into the milk and their absorption through 
the digestive tract, De Blasi (CeidhL Bakt, [etc.], 1. AhLy Rcf.y S<i [1905)y No. 12- 
ISy pp. S55-S55). —In 2 series of experiments cats and rabbits were immunized pas¬ 
sively by means of injections of diphtheria antitoxin and antidysentery serum, and 
actively by means of cultures of the dysentery bacillus and typhoid bacilli. 

The passive immunity of the mother w’as not sufficient to protect the nursing 
offspring from the results of inoculation with bacterial cultures. In the cases of 
active immunity the results showed that the antibodies not only passed over into 
the milk but were absorbed in the digestive tract in sufficient quantities to neu¬ 
tralize the effect of bacterial injections. A marked difference was, therefore, appar¬ 
ent between the groups actively and passively immunized. 

This is published as a preliminary communication, and contains a brief discussion 
of the literature of the subject. 

On the passage of the agglutinins and antitoxins of tuberculosis into 
milk and their absorption by way of the alimentary tract, F. FiOari (Biforma 
Med.y 21 [1905)y No. 14; cihs. in Jour. Amer. Med. Assoc.y 44 (1905)y No. 22y p. 1818 ).— 
The author found that the agglutinins and antitoxins pass into the milk of cows and 
goats actively immunized against tuberculosis, and into the milk of rabbits passively 
immunized; and furthermore, that the agglutinins and antitoxins in the milk of 
immunized animals are absorbed in the digestive tract of (»lves and young goats 
bom of nonimmunized mothers, and are able to excite the formation of other agglu¬ 
tinins and antitoxins. 

Outbreak of sore throats due to infected milk (Jour. Amer. Med. Assoc.y 44 
{1905) y No. 25 y p. 1996). —A brief account is given of an outbreak of septic sore 
throat involving from 600 to 600 persons, the cause of which was traced to the milk 
of a cow affected with mastitis. 

On the fat content of human milk, P. Rsyher {Jahrb. Kmderhdlk.y 61 {1905)y 
No. 4y pp. 601-614). —The author shows that the method of obtaining the samples 
analyzed has much to do with the marked variations in reported data. In some 
instances a difference of over 6 per cent was observed in the fat content of the first 
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and laat portions of milk obtained. The method employed by the author is described, 
some data secured are reported, and a bibliography of the subject is added. 

On the fat in human milk, Encjel (Ztschr. PhydoL Chern., 44 ( 1905), No, 3-4, pp, 
353-365, figs. 10), —The literature of this subjt'ct is reviewed and determinations of 
the iodin number of the fat in the milk of 4 women are reported. 

The average determinations for each of the 4 subjects were 44, 54, 43.6, and 43.3. 
The results indicated that in most instances the iodin numbers would lie within the 
limits reported by Laves and Sauvaitre, namely, 44.5 and 43.37. The conclusion is 
drawn that the iodin number varies within moderate limits with the different indi¬ 
viduals and daily with the same individual. 

Productive capacity of the Friesian milch sheep on the moors of North¬ 
west Germany, A. Kirsten {Milchw. ZerUbL, 1 {1905), Non. 4, pp- 146-155; 5, pp, 
193-^0 ^).—Detailed data are given showing the yield and composition of the milk of 
3 sheep during one lac;tation period each. 

The decrease in the yield of milk was gradual from the beginning to the end of 
the lactation period. The fat content of the milk remained nearly uniform during 
the first few months, then increased rapidly and became twice as high in the 
last month as in the first. The specific gravity decreased in the first month, but 
increased above that at the lieginning toward the close of the lactation perifxi. The 
highest fat content observed was 14.8H per cent and the highest specific gravity 1.0478. 
The average percentages of fat in the milk of the 3 sheep for the entire lactation 
perioils were 5.58, 6.81, and 6.97. Marked daily variations were sometimes observed. 

Information concerning the milch goats, (J. F. Thompson ( V. S. Dept. Agr., 
Bur. Anim. Indtbs. Bid. 68, pp. 87, pis. 16, figs. 7). —This is a compilation of available 
information concerning milch goats, the publication being designed to answer ques¬ 
tions received by the Bureau concerning various phases of the industry. ‘ 

Among the many subjects discussed in this connection are the economy of goat 
keeping, characteristics and composition of goat’s milk, period of lactation, methods 
of milking, butter and cheese made from goat’s milk, care and management of goats, 
diseases of goats, feeding and breeding of goats, points to be observed in purchasing 
goats, prices of milch goats, goat’s flesh as food, milch goats as brushwood destroyers, 
and breeds of milch goats. Notes are given on The Milch (ioats of Switzerland by 
F. S. Peer, and on (xoats in Norw’ay and Sweden by Caroline Harrison. 

The struggle against tuberculosis in Denmark, pasteurization, and the use 
of pure cultures in Danish dairies, M. Beau (Ann. Inst. Nat. Agron., 2. ser., 4 
(1905), No. 1, pp. 25-96, figs. 9). —This is a report upon studies in Denmark relating to 
the control of bovine tuberculosis, ripening of cream, pasteurization, and the employ¬ 
ment of pure cultures in butter making. 

On the mechanical splitting-up of the fat globules in cows’ milk, C. Barthel 
(K. Landthr. Akad. Handl. och Tidskr., 4^J (1904), No. 6, pp. 401 - 4 O 8 ).—The author 
furnishes evidence that the fat globules in cows’ milk are split up by strong agita¬ 
tion, like that taking place in pasteurizing machines where the milk is stirred at a 
considerable speed, and also shows that the Adams method of determining fat in 
milk gives too low results, the percentages of fat found by the Gottlieb method being 
uniformly higher.— f. w. woll. 

Various dairy trials, F. Friis an<l H. P. Lunde ( Ber. K, Vet. og lAmdhohojskoles 
Lab, Landokonom. Forsog [Copenhageii], 57 (1905), pp. 31 ).— Trials with aeratum of 
cream, —The trials were made wdth two fonns of apparatus for aerating cream. Butter 
made from aerated and non-aerated cream w'as judged twice, with an intermission of 
14 days. In 34 comparative trials the score for the butter made from aerated cream 
was higher than that from non-aerated cream in 6 cases, lower in 5 cases, and the 
same in 23 cases. In the second scoring these figures were changed to 9, 12, and 18, 
respectively. 
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The resiilto show that no difference was, in general, found in the quality of the 
butter from aerated and from non-aerated cream, the trials thus (;orrol)orating the 
results of earlier investigations made with sweet milk (K. S. R., 18, p. 179). The 
quality of the butter was found to t)e somewhat impaired by the direct pumping of 
air into the cream, presumably because oxygen is thus supplied to the aerobic bacteria 
in the cream which tend to deteriorate the butter. 

Trutls with Utander^s milk strainer .—The cream separated from milk strained by 
means of an ordinary strainer and by Ulander’s ^trainer was churned under similar 
conditions and the butter scored. In the first scoring the buttcT obtained from the 
milk strained by Ulander’s strainer scored the same as the control lot in 29 cases out 
of 36, higher in 5 (‘ases, and lower in 2 cases. In the second P(;oring these figures 
were changed to 24, 3, an<l 9, respectively. On the average there was a difference of 
only 0.1 of a point on either scoring (toUil score 15), showing that the method of 
straining the milk did not affect either the grade or the keeping quality of the butter 
made therefrom. 

Trials with the Dishrow c/tnm.—The preliminary report of the comparative trials 
with the common Danish (Holstein) and the Disbrow combined churn and worker 
has already been referred to (E. S. R., 16, p. 917). The report here given furnishes 
a full account of the experimental data, from which the following averages for the 
Danish and Disbrow churns, respectively, for the 25 different trials are taken: 

Churning temperature at the beginning (Danish) 14.2° C., (Disbrow) 14.2°; at the 
end, 15.4 and 15.3°; length of churning, 25.1 and 35 minutes; revolutions per minute, 
131.7 and 28.4; fat in butter milk, 0.48 and 0.45 i)er cent; water in butter, 18.87 and 
14.02 per cent. The score of butter on both first and second scorings was 0.2 point in 
favor of the Disbrow churn, on a total score of 15. The horsepower re<|uired in 8 trials 
was 1.8 for the Danish churn and 8.8 for the Disbrow churn. The horsepower hours 
per 1,000 lbs. cream in 2 trials was for the Danish churn 1.35 and for the Disbrow 
chum 1.25, and in a third trial 2.2 and 1.2, respectively.— k. w. wolc. 

On clean skimming of milk at different temperatures, F. Fans and K. Holm 
(Ber. K. Vet. og Lnndhohdjskoles Lab. Landokonom. Forsog [C.openhagen']^ 56’ (J905)^ 
pp. 24-^9 ).—The general practice in Danish creameries in the early nineties was to 
skim the milk at 30° C., but since the introduction of the pasteurization method in 
the creameries high skimming temperatures have been gradually adopte<l, as the 
skim milk and the cream are now always pasteurized after separation. 

An investigation conducted last winter showed that of 907 creameries 4.7 per cent 
warmed the milk to .30 to 85° C. before separating, 21.8 per cent to 86 to 40°, 45.8 per 
cent to 41 to 45°, 21 i)er cent to 46 to 50°, 5.6 per cent to 51 to 55°, and 1.1 per cent 
to 56 to 68°, the average skimming temperature for all creameries being 48° C. 
Analyses of the separator skim milk taken at a number of creameries from different 
styles of separators showed that the fat content of the milk was lowest at the higher 
skimming temperatures. 

The following average results have been calculated from tables given in the report: 


Effect of tempercUure of skimming on fat conteid of skim milk. 


Skimming temperature (degrees C.) 

Number of analyses... 

Average percentage of fat. 


31 

35 

40 

45 

.'iO 

55 

GO 

65 

2 

7 

11 

12 

8 

12 

7 

2 

0.179 

0.161 

0.137 

0.123 

0.110 

0.101 

0.103 

0.102 


The former of the two series of detenninations conducted were made by the extrac¬ 
tion method, hence the results are in all probability slightly low, on the average, 
0.05 per cent. On basis of the results obtained it is recommended to heat the milk 
to about 60° C. in the forewarmer, prior to separation.— f. w. woll. 

A new centrifugal churn, G. Ragondet and M. Hardy (Ann. GemUoux^ 16 
(1906)y No. 6^ pp. SlJhSlS^fig. f).—A centrifugal churn exhibited at the agricultural 
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exposition in London in June, 1904, is describetl and results of tests made in France 
and Belgium are reported. It is believed that this churn will prove of practical 
value. 

The perpetuation of pure cultures for butter starters, K. F, Pehnot ( Oregon 
Stn, Bui, SSy pp. 8, jig, /).—Twelve or more pint milk bottles are thoroughly cleansed, 
half filled with fresh skim milk, and plugged with cotton. Through the plug in one 
of the bottles a pipette is inserted, a little cotton pla(;ed within the glass tube, and a 
rubber bulb fitted to the upper end of the pipette. 

The bottles are then sterilized and the one fitted with the pipette is inoculated 
with the commercial culture. In perpetuating this culture the plug is removed from 
another lx)ttle and the plug with the pii^ette insertecl. Pressure on the bulb forces 
the material contained in the tip of the pipette into the milk and thus inoculates the 
second bottle. Suggestions are made concerning the prevention of contaminations. 

This method of preparing starters was used in the short dairy course by the stu¬ 
dents with good success. Scores of the butter ma<le in the w’ork are included in this 
bulletin. 

The proteids of cream, butter, and buttermilk in relation to mottled 
butter, L. L. Van iSlyke ami K. B. Hakt {Jour, Amer, Ohem, Soc,^ '^7 {1905)^ No, 0 
pp, 079-990f pi, 1 ).—This is a reprint in an abridged form of Bulletin 268 of the New, 
York State Station (K. S. R., 16, p. 1125). 

The Camembert type of soft cheese in the United States, H. W. Conn, 
C. Thom, et al. (Connecticut Sloirs SUt, Bui, S5y pp. jlgft. 8; V. S, Dept. Agr., 
Bur. Anim, Indus. Bui. 7J, pp. pis. t^).—This is a preliminary report upon cooper¬ 
ative investigations which are being conducted by the (\)nnectic,ut Storrs Station 
and the Dairy Division of the Bureau of Animal Industry of this Dei)artment. 

Soft and hard cheeses are com[)ared, the market for soft cheeses in the United 
States is discaissed, available literature relating to Camembert (4ieese is briefly 
reviewed, and the results of the mycological, bacteriological, and (chemical investi¬ 
gations to determine the causes of ri[)ening of Camembert cheese are summarized. 
A description of practical methods is to be published in a later bulletin. The 
detailed accounts of the three lines of inve.stigation will also follow in separate 
papers. 

The first change affecting the ripening of Camembert cheese is the souring of the 
rennet curd, which l)egin8 while the curd is allowed to stand in the forms for drain¬ 
ing. After about 2 days the curd has become hanl and sour and is removed to the 
rij>ening cellar where, after a few days, molds begin to grow upon the surface. The 
acidity of the cheese becomes noticeably less in about 2 weeks and later disappears. 

As the ripening progresse.s the cheese becomes soft and yielding to pressure. In 
half-ripened cheese the outer layer is .soft and the central ma.ss hard. In completely 
ripeneil cheese the consistency is that of moderately soft butter. In over-ripened 
cheese the interior becomes liquefied. The characteristic flavor is developed during 
ripening, but this sometimes does not appear until late in the process. The final 
product is a cheese having a firm moldy rind and contents uniformly soft to the 
center and possessing a (jharacteristic piquant flavor. 

In brief the results of the investigations indicate (1) that the acidity of the curd 
is developed by the lactic-acid bacteria commonly usetl in the form of a starter and 
that this prevents further bacterial action, (2) that a species of Penicillium (P. 
carididumf) produces the principal changes in the curd and that Oidium laclis in 
conjunction with the Penicillium produces the flavor, and (3) that no other organisms 
than these specific molds and bacteria are absolutely necessary for the production of 
typical Camembert cheese, though other species of bacteria are alw^ays present. 

Using pure cultures of the organisms mentioned, soft cheeses have been made at 
the station which, it is stated, have been pronounced by the investigators, import¬ 
ers, and connoisseurs as practically identical with the best imported goods. The 
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manufacture of llrst-class Camembert cheese is, therefore, believed to be perfectly 
practicable under American conditions. It is also believed to be possible to control 
the ripeninj? to such an extent as to produce a more uniform product. 

Cheese ripening: materials, F. Rkiss {Milchw. ZentbL, 1 (1905), No, 5, pp, ^03- 
208). —Analyses of 3 proprietary preparations for hastening the ripening of cheese 
showed the presence of large (piantities of sodiutii bicarbonate, 2 powders containing, 
respectively, 48.72 and 57.70 per i^ent, and 1 liquid 8.40 per cent. 

Practical tests were made with each of the 3 preparations, the results seeming to 
be somewhat favorable to the application of an alkali as a means of hastening the 
ripening of the soiir-milk cheese made. The author believes that the use of such 
preparations should Ije tested with various kinds of cheese. 

Standards for grading cheese and creamery butter, J. A. Roddick (Canada 
Dept. Agr., Dairy Div. [O/m], May 19, 1905, pp. 3). —Standards with explanatory 
notes for use in connection with giving certificates as to the quality of cheese and 
creamery butter are given. 

Fifteenth annual meeting of Missouri State Dairy Association, 1005 (Mo. 
Bd. Ayr. Mo. Bui., 4 (1905), No. 10, pp. 80). —This contains the president's address 
and the following papers: The Business Cow for the Business Dairyman, by R. M. 
Washburn; The Farmer’s Dairy Cow, by A. J. Glover; My Experience with Cows, 
by T. L. Haec^ker; and Necessary Conditions for Successful Dairying, by H. B. 
Curler. 

Dairying as a profession, G. L. McKay (lotva Ayr., 5 (1905), No. 12, pp. 414t 
413, jig. 1). —Brief notes are given on the op|)ortunities in this profession. 

VETERINARY MEDICINE. 

Proceedings of the American Veterinary Medical Association (Hartford 
Press, 1904y pp» 414y pis. 9, jigs. 7). —This volume contains an account of the forty- 
first annual convention of the American Veterinary Medical Association held in 
St. J^uis, August 16-19, 1904. The papers which were read at this convention have 
been previously noted (E. 8. R., 16, pp. 121-128). The following notes are given on 
papers which were presented by title, but are included in the proceedings: 

The source of tmtchi in the urine of the horse, II. ,7. Milks (pp. 305-315).—The study 
of the origin of mucin is presented in considerable detail. It is concluded that the 
mucin in horse urine comes chiefly from the mucous glands situated in the pelvis of 
the kidneys. A small amount may come from the glands in the upper part of the 
ureters, while none has its origin in the bladder. 

The relation of bonne and human tuberculosis, E. Perroncito (pp. 319-327).—Some of 
the recent literature relating to this subject is briefly reviewed by the author and 
notes are given on experiments in the transmission of lujvine tuberculosis to pigs 
through the alimentary tract. The disease thus artificially produced differs in sev¬ 
eral particulars from ordinary spontaneous cases of tuberculosis in pigs. The same 
author transmitted a paper on The Phosphorescence of Meats (pp. 374-378). In this 
paper notes are given on the phenomena observed in phosphorescent meat. In cer¬ 
tain samples of phosphorescent meat the cblor was dark re<i and the surface w’as cov¬ 
ered with a mucous exudation. The literature relating to this subject is briefly 
review^ed. 

Inspection and animal quarantines, J. A. Couture (pp. 349-3561.—A historical state¬ 
ment is presented of quarantine regulations which have been established in the 
United. States and Canada. Notes are also given on outbreaks of foot-and-mouth 
disease and contagious pleuro-pneumonia, in connection with which data are pre¬ 
sented on the numl)er8 of different kinds of domesticated animals imported to the 
United States and Canada. 

The volume also contains lists of officers, committees, resident State secretaries, 
honorary and active members, and also the minutes of the business sessions. 
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Symptomatologry and diagrnosiB of animal diseases, C. Cad^:ac (S^miologie 
ei diagnostic deji maladies des animaux domesliques. Paris: J. H. Bailliere dc Sons^ 
1906^ vol, pp. V*O^ Jigs, 67; rol. />;>. 532, figs, 129 ),—These volumes treat in eon- 
siderable detail of the symptoms and methods of diagnosing? various kinds of dis¬ 
eases which affe(;t domesticated animals. 

The material discussed in the 2 volumes is arranged according to the parts of the 
body affected and includes diseaseji of the digestive organs, respiratory apparatus,, 
circulation, urinogenital organs, nervous system, special senses, and locomotor 
organs. Special chapters are devoted to a general consideration of animal diseases 
and means of combating them. 

Trypanosomes and trypanosomiases, A. Lavekan and F, Mesnil (Trypano¬ 
somes et trypanosomiases. Paris: Masson dt O),, 1904, pp. X] \ 418, pi, l,figs. 67).*— 
In this volume the authors have brought together a summary of accounts of their 
own and other authors’ investigations regarding the morphology and biology of 
trypanosomes and the symptoms, <listribution, and treatment of diseast^s caused by 
these organisms. 

In a discussion of these problems numerous references are made to the literature 
of the subject. The volume contains (chapters on the distribution of trypanosomiases, 
technique for the study of trypanasomes, the morphology of various species of try¬ 
panosomes, nagana, surra, mal de caderas, dourine, galziekte, trypanosomiases of 
man, birds, reptiles, amphibia, and tish. An account is also presented of the tsetse 
flies, with an analytical table for determining these species. 

Diseases due to trypanosomes, L. Panisset (Rev. (ih\. Med. VH., 4 (1904), 
No. 47, pp. 585-004, figs. 8 ).—The general distribution of trypanosomiases is dis¬ 
cussed, with notes on the species of animals affected and an outline of the symptoms 
as ol:)8erved in different diseases of this group. Particular attention is given to surra, 
nagana, and dourine. These diseases are believed to be transmitted by various 
biting insects, such as tsetse fly, species of Tabaims, Stomoxys, IIippol)osca, etc. 

The cultivation of trypanosomata, R. I). Smedley (.lour. Hyg. [Ikimbridgel, 6 
(1905), No. 1, pp. 24-47, pis. 2 ).—A table is given showing the various species of 
trypanosomata thus far discovered, the names of the discoverers, the host affected, 
and the common names of the disease. 

Particular attention is given by the author to the cultivation of Trypanosoma leivisi, 
and T, hrucei. The former was cultivated for 9 generations during a period of 9 
months without apparent change, while the latter was cultivated through .‘1 genera¬ 
tions for a period slightly exceeding 80 days. From a study of well-stained prepara¬ 
tions of the rat trypanosomata it was found that the cultural forms differ considerably 
from those of the adult parasite found in the blood. 

Hemorrhagic septicemias of domesticated animals, J. Taufer ( Fortschr. Vet, 
Hyg., 2 (1904), Nos. 7, pp. 188-204; 8, pp 209-220; 9, pp. 240-251, figs. The 
author presents a general system of classification for diseases caused by ovoid bacteria 
and belonging to the group of pasteurelloses. This group of diseases affects fowls, rab¬ 
bits, dogs, cats, hogs, sheep, goats, cattle, horses, and buffalo. 

The more important diseases of this group are hemorrhagic septicemia of cattle, 
fowl cholera, buffalo plague, swine. plague, and hog cholera. These diseases may 
occur in various forms but possess certain striking features of resemblance. As a 
result of the author’s observations of various forms of septicemia and experiments 
with the organisms which cause these diseases it was concluded that hemorrhagic 
septicemia of cattle sometimes occurs in an epizootic form in Germany and is due to 
an ovoid bacterium. 

The organism of this disease must be cla8sifie<l with the group of pasteurella accord¬ 
ing to its morphological and biological characters. The pasteurella of the disease 
resembles in its virulence that of hog cholera and fowl cholera. All of these organ¬ 
isms are believed to be closely related. The organism of hemorrhagic septicemia of 
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cattle in the author’s experiments produced no toxins in nutrient media. It was 
found to be pathogenic for all domesticated mammals. The organism apparently 
was unable to imss through the uninjiireci mucous membnine of the alimentary tract 
of rabbits. Animals which possess an active immunity toward fowl crholera are also 
immune toward hemorrhagic septicemia of cattle. 

Experiments with Speugler’s formalin method for making pure cultures 
of tubercle bacilli from bacterial mixtures, A. Dwoiiic'rzKY {Cenibl. Bnki. [c<c.], 
f. Aht.^.Orig,^ 37 (1904), No. 4, VP- —J^pengler j)roposed a method for iso¬ 

lating tubercle bacilli from bacterial mixtures by the addition of small (juantities of 
formalin, which w’as supposed to destr(»y all other organisms except the tubercle 
bacillus. , This method was given a thorough tc‘st by the author, but in all ca.se8 
negative results were obtained. Whenever a suliicient (piantity of formalin was used 
to destroy the other organisms in the mixture the tiibt*rcle bacilli were also killed. 

Histological diagnosis of experimental tuberculosis in domestic mammals, 
S. Abloino and J. Paviot (Jour. VH. et Zootech., oo (1904), May, pp. 237-274, 

figs. 6). —The literature relating to this subject is critutally reviewed. 

The authors studied this i^roblcm from various points of view, giving i)arti(nilar 
attention to the histological lesions. As a result of these studies it is concluded that 
the duality of human and bovine tnl^ennilosis (*an not be sustained. The disease 
api)ear8 in various animal species under a tyj>ical form so far as the histologi<‘al lesions 
are concerned. In general the pulmonary lesions are more (diaracteristic of the 
disease than those which occur in other parts of the body. Exceptionally, however, 
the pulmonary lesions may be absent. In such cases it is necessary to examine other 
viscera l)efore reaching a diagnosis concerning the disease. 1 luman and bovine tuber¬ 
culosis are considered forms of one and the same disease. 

The influence of splenectomy on the course of infection with tubercle 
bacilli in homogeneous cultures, F. Abloincj (('ompt. Rend. Soc. Biol. [Paris'], 
67 (1904), No. 36, pp. 624, 626). —The author studied lesions of tuberculosis produced 
by intravenous inje(!tion of virulent tubercle bacilli with especial reference the 
influence of the spleen in this infection. 

Small ex{)erimental animals were then used in inoculation tests, during which the 
spleen was removed. It w’as found that the removal of the si)leen favors extension 
and the rapidity of the development of tuberculous lesions in various organs. When 
the spleen was removed before inoculation the development of the tul)ercles was 
more pronounced than when this oi)eration w’as performed after inoculation. The 
facts observed during this study indicate that the spleen plays an important nMe in 
protecting the organism against infection with tul)ercle bacalli. 

The behavior of native Japanese cattle toward tuberculosis, S. Kitasato 
(Ztschr. Hyg. u. Infecliomkrank., 43 (1904), No. 3, pp. 471-434, fig-^- 2).— It is a well- 
know'n fa(^t that native Japanese cattle, under natural conditions, are free from 
tuberculosis, while cattle imported into Japan appear to be highly susceptible. The 
author made a number of tests for the purpose of detewnining whether the native 
cattle possess any true immunity to tuberculosis. 

Extensive statistics are presented regarding the extent of tuberculosis among men 
in Japan, and the mortality in this disease as compared with the sanitary condition 
of cattle in different parts of the island. No tuberculosis among native cattle was 
found even in localities where human tuberculosis prevailed greatly. Experiments 
were made during w hich native cattle were inoculated with virulent tubercle bacilli 
of bovine and human origin. In these experiments, 62 native cattle and 19 cattle of 
mixed race were used. 

It was found as a result of the experiments and observations that human tubercu¬ 
losis is as prevalent in Japan as in Europe and America. The occurrence of primary 
inteatinal tuberculosis is about the same in adults and children. There are large 
^reas, however, where, in spite of the frequent occurrence of human tuberculosis, 
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cattle are entirely free from the disease*. In such localities neither the milk nor 
meat of cattle serve as human food. Under natural conditions, therefore, it appears 
xtbat human tubenmlosis is not dangerous for cattle. 

The native Japanese cattle appear to be almost entirely in8U8cei>tible to tubercu¬ 
losis. If large dosi's of pure cultures are inoculated by the intravenous or iUtraperi- 
toneal methods, native cattle may become infected to a certain extent. They are not 
susceptible, however, to hypodermic inoculation. It is conclude<l, therefore, that 
human tuberculosis is not transmissible to native cattle or cattle of mixed races. 

The bacterial flora of softened tubercles in cattle, K. Oestern (Centfd. Bakt. 
[c^c,], 1. Abt., Orif/., S7 {19(H), you. 2, pp. 178-185; S, pp. S34-S44; 4, pp. 498-513).— 
The literature relating to j)yogenic Iwictoria in cattle is critically reviewed. 

Detailed notes are presented on a number of cases of tuberculosis in cattle in 
which the tubercles were studied with especial reference to the pyogenic bacteria in 
association with the tubercle bacilli. The ]>yogenic bacteria were fouml to be largely 
staphylococci of a white, yellowish, or orange color. The staphylococci when tested 
in inoculation experiments on guinea pigs, rabbits, and mice were all found to pos¬ 
sess about the same pathogenic properties. When ino<*ulated hypodermically they 
produced an abscess at the jxiint of ino(‘ulation in which staphylococci were found 
in pure cultures. J^ter the abscess healed. In white mice, death was produced 
after 2 or .‘1 days after hypodermic inoculation. 

Numerous inoculation experiments were made with the tubercle bacilli found in 
softened tubercles. As a result of the author’s study it was concluded that virulent 
tubercle bacilli are regularly ])resent in softene<l tubercles in cattle. The organisms 
associated with the tubercle bacilli in such structures are, for th(‘ most part, white 
and yellow staphylococci. The latter organisms in (‘attle sre not to be distinguished 
cither by their morphological or biological characters from staphylococci in man. 

Tuberculosis of the upper jawbone in cattle, Li^.nacv ( J/u/. M(d. VH., 54 
{1905), No. 1, pp. 1-7). —Brief notes are given on the appearance of tuberculosis in 
the bones, especially in the suj)erior maxillary bone. A description is given for the 
purpose of differentiating between tuberculosis and actinomycosis of this bone, with 
detailed notes on a cas(‘ which came under the author’s observation. 

Tuberculosis among* veal calves, V]. Cesari (Rer. dhi. Mvd. T7f., 4 (I204), No. 
44, pp. —Tables are presented showing the number of calves slaughtered 

in France from 1899 to 1902, and the number found to be tuberculous during this 
period. Statisti(’al data are also presented regarding the relative frequency of 
tuberculosis in <lifferent organs and parts of the body. In 12 cases the author 
determined the presence of tuberculous lesions in the intestinal mucous membranes. 
A general discussion is gi\en of the signiticance of lesions in the mesenteric ganglia, 
peritoneum, liver, spleen, lungs, pleura, heart, and bones. 

Tuberculosis of cold-blooded animals, K. KCster (Mm^chm. Med. Wchnschr., 
62 {1905), No. 2, pp. 57 - 59 ). —The study of tuberculosis among cold-blooded animals 
is important, not only on account of the desirability of determining the relationship 
between tubercle bacilli of different origin, but alsc) from a practical standpoint. The 
practical value of the knowledge of tuberculosis in cold-blooded animals is apparent 
from the fact that tubercle bacilli from such sources may be used for conferring 
immunity in domestic animals. 

During the author’s study of frogs, it was found that li per cent of these animals 
are affected with tuberculosis. The most conspicuous alterations due to the disease 
are observed in the liver. Numerous inoculation experiments were carried out with 
pure cultures of bacilli obtained from frogs. During these experiments frogs, sala¬ 
manders, lizards, crayfish, turtles, snakes, carp, and barbel, as well as guinea pigs, 
rabbits, rats, and mice, were inoculated. 

It was found that all cold-blooded animals were susceptible to the action of these 
bacilli. Some of the warm-blooded experimental animals were killfed by inoculation 
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without, however, showin^i: a typical bacterial infection. Frogs, lizards, and turtles 
were most susceptible to the disease. When rabbits are inoculated with tubercle 
bacilli obtaine<l from frogs, small tubercles develop in the body cavity within a 
perioil of 6 weeks, and these structures closely resemble those of tuberculosis. 

The reBistance to bovine tubercle bacilli of two cattle in Marburg which 
had been tieated with tubercle bacilli of different origin, A. Ebrr ( Berlin, 
Ticraiztl. Wchmchr,, 1904, No, 5S, pp, 888-S91'^ —A historical statement is made 
regarding 2 young cattle whicJi were immunized against lx)vine tuberculosis. One 
of the animals >\as ])reviou.sIy treated with intra\enous injections of bovine tubercle 
bacilli which had been attenuated by the addition of iodin trichlorid. The other 
animal had received intravenous injections of greatly attenuated human tu>>ercle 
bacilli. 

It was found during the experiments whi<*li were made on these animals that the 
intravenous injection of 0.05 gm. of moderately virulent tuberculous virus of lK)vine 
origin caused a tem])orary loss of weight, slight fever after 40 days, a cough, and 
tuberculin reaction. Subcutaneous injection of 0 5 gm. of similar material in non- 
immunized cattle caused the appearance of tuberculous infiltration at the jx)int of 
inoculation. The 2 iiumunize<l cattle, however, withstood subcutaneous injection 
without any reaction. 

Subcutaneous injection of 1 gm. of moderately virulent tuberculous virus of bovine 
origin caused a large tuberculous infiltration at the point of inoculation, swelling of 
the corres{>onding lymph glands, and an elevation of temperature. Experiments 
were also carried out during which 2 gm of the material were used in inoculating 
immunized and nonimmunized animals. From this set of experiments it appears 
that animals which have been treated by the von Behring method are more resistant 
to artificial infection than untreated animals The resistance is not absolute. 

It was found in these experiments that the tuberculin test in case t)f animals 
immunized against tuberculosis is not a reliable criterion for determining the pres¬ 
ence of tuberculous lesions. The author believes, however, that it is possible to pro¬ 
duce considerable resisting power toward tuberculosis by previous treatment with 
attenuated tubercle bacilli of Ixjvine or human origin. 

Antituberculous vaccination according to von Behring, J. B. Schoffi^ ( Rev, 
Ghi, Med, VH., 4 (1904), No, 48, pp, 649-065). —Brief notes are given on the results 
of experiments by different authors with von Behring's method of vaccination against 
tuberculosis. 

From this discussion and from the author's experiments, it is concluded that young 
cattle may be successfully vaccinated against tuberculosis by different methods, par¬ 
ticularly by the use of intravenous injections of human tubercle bacilli. The prac¬ 
tical value of this method can not be established upon a firm basis until results of 
experiments now in progress in different countries are known. Von Behring’s 
method is considered to lie harmless for young animals, but various suggestions are 
made regarding the improvement of the method. 

The tranBmiBsioxi of animal tuberculosis to man by means of milk and 
prophylactic measures, Vall^e and Villejean {Rew Ohi. Mid, VH., 4 {1904), 
No, 4^y PP* 5^1-635). —The authors believe that it has been definitely established 
that the milk of tuberculous cattle is a dangerous food for man. It remains, therefore, 
to determine the extent of danger from the ingestion of milk which contains tubercle 
bacilli. 

From the authors' experiments along this line it appears that while bovine tuber¬ 
culosis is transmissible to man, and the milk of all tuberculous cattle may be virulent, 
that which comes from cases < f mammary tuberculosis is especially so. The only 
satisfactory method of preventing such transmission through the milk is found in 
the compulsory pasteurization, boiling, or sterilizing all milk from herds of cattle 
where tufierduiosis has been detected and where the tuberculin test has been given* 



VETERINARY MEDICINE. 85 

The relation between humcm and animal tuberculosis, Dammann {DeuL 
TierdrzU. Wchmchr., {1904), No, 58, pp. 541-645). —Attention is called to the 
results recently announced by the German Imperial Commission on the investiga¬ 
tion of tuberculosis. 

The author has been carrying on experiments along this line for a number of 
years and has found that there are races of human tubercle bacilli which are capa¬ 
ble of producing general and fatal tuberculosis in calves and hogs within a compara¬ 
tively short time. Detailed notes are given on the numl)er of inoculation experi¬ 
ments with such material and on the post-mortem examination of the experimental 
animals. Material was obtained from a human case of peritoneal tuberculosis, and 
when inoculated subcutaneously into hogs produced striking cases of pulmonary 
tuberculosis. The experimental animals died within from 28 to 42 days. 

Combating bovine tuberculosis on the basis of the unity of this disease, 
Morey {Rev. Ohi. MM. TO., S (1904), No. 85, pp. 577-592). —An obligatory system 
of prevention is recommended, based on the application of the tuberculin test to all 
cattle in affected herds. The value of the tuberculin test is discussed in connection 
with a g?neral argument of the necessity of controlling tuberculosis, both from a 
standpoint of animal production and human health. 

Heart water in cattle, F. A. Vkrney (Natal Agr. Jour, and Mm, Rec.\ 7 (1904), 
No. 11, pp. 1009-1018, pi. 1). —Several outbreaks of this disease were observed by 
the author. The blood from diseased animals when inoculated into healthy animals 
prtxiuces symptoms of the disease after an incubation period of from 5 to 15 days. 
The micro-organism, which is the cause of this disease, has not beim isolated, but 
exi)eriment8 have shown that it must be transmitted by the bont tick (Amhlyomma 
hehrmim). 

Rinderpest and the action of Koch’s method of bile inoculation, Habdickb 
(Berlin. Tierdrzil. Wrhnschr., 1904, No. 50, pp. 823-828). —A brief historic statement 
is made concerning the distribution of rinderpest and the lo.s8es caused by this dis¬ 
ease. Notes are also given on the symptoms and pathology of rinderpest. 

The author carried on a number of experiments according to the method of vacci¬ 
nation by means of bile. It is concluded as a result of these studies and observations 
that rinderpest is enzootic in China, Korea, and Japan. The disease is transmitted 
by contact. In regions affected with rinderpest, morning temperatures of 38.9° C. 
or higher, as well as temperatures under 37.1° C., are to be considered as suspicious. 

A passive immunity is produced by the use of 10 cc. of bile by the hypodermic 
method. Such a vaccination influences the course of subsequent infection so that in 
66 per cent of the cases the acnite form of the disease does not appear, while in the 
remaining 24 per cent the course of the disease is shortened and much modified. 
The mortality after such treatment was about 10 per cent. 

The immunizing^ action of the bile of cattle affected with rinderpest, 0. 
Adani (Clin. Vet. [Milan], 27 (1904), No. 48, pp. 285-290).—In order to bring about 
immunity by the use of bile it is recommended that subcutaneous injections be 
administered in doses of 10 cc. For this purpose the bile should be collected under 
antiseptic conditions. 

Not all qualities of bile are adapted for use in producing immunity. No blood 
should be mixed with the bile, since in such cases the active principle of the bile 
seems to be destroyed. Bile may be desiccateii and may thus continue to show an 
immunizing property for 60 to 80 days. When bile from cattle affected with rinder¬ 
pest is heated to a temperature of 60° C. it loses its immunizing property entirely. 

The Molteno cattle disease, W. H. Chase (Agr. Jour. Cape Good Hope, 26 
(1904), No. 6, pp. 675-678).—The symptoms of this disease are briefly described. 

As a rule, afiected animals are noticed to be sick only 3 or 4 days before death. 
When examined post-mortem, animals show a pronounced chronic cirrhosis of. the 
liver and this is the most conspicuous lesion of the disease. Inoculation experiments 



86 


EXPERIMENT STATION RECORD. 


were trieti during which it was shown that the blood and stomach contents of dis¬ 
eased animals were not pathogenic for healthy cattle. 

Feeding experiments with Senedo burchellii demonstrated that this plant is capable 
of producing pronounced diarrhea together with the characteristic cirrhosis of the 
liver. The disease in question, therefore, closely resembles the disease produced in 
New Zealand and Canada by eating S» jacohcpa. 

The use of serum in the practical treatment of anthrax, A. Carini {Schweiz. 
Arch. Tierheilky 4^ (/W), iVo. pp. ^96-S04)m—l^eti\{\ed notes are given on 9 cases 
in which antianthrax serum was used. 

As a result of the author’s experience it is concluded that serum therapy may be 
successfully used in veterinary jiractice and should be the first choice as a treatment 
in incipient cases. It may be used in large and repeated doses (150-200 cc. in all). 
Ten cubic centimeters of the serum is not sufficient to i)rotlucea certain immunity in 
cattle against anthrax. It is better to employ at least as much as 20 cc. 

The immunization of sheep for tho purpose of obtaining: a polyvalent 
serum against anthrax and blackleg, V^. Galtier {Jour. Mhl. VH. et Zootech., 55 
(1904), Dec., pp. 705-710).—\\\ the author’s experiments, 2 sheep were hyperiin- 
miinized by means of repeated inoculations of anthrax and blackleg cultures. 

The first ino<!ulations were with anthrax cultures attenuated by means of Lugol’s 
solution. Later, more virulent culture-s were given in increasing doses, followed by 
blackleg cultures ami lastly with mixtures of anthrax and blackleg (Uiltures. In all 
26 inoculations were given. It was found that the sheep after having received these 
inoculations at intervals of from 2 to 8 weeks were still in good health. 

The serum obtained from these animals was found to l)e polyvalent. When 
injected into rabbits and guinea pigs it protecteil them against an anthrax inocula¬ 
tion 24 hours later and against blackleg inoculation made after a lapse of a similar 
period. 

Disinfection of animals in preventing foot-and-mouth disease, Blume 
{Berlin. Tierarztl. Wchmehr., 1904, No. 52, pp. 874^ 875 ).—The author has found that 
the hair and skin of living animals may be thoroughly disinfected by the application 
of a solution of lysoform soap. This material has no injurious effect upon the animal 
and is, therefore, to be preferred to corrosive sublimate and similar drugs. The hoofs 
of animals which have been ex])osed to infection required more thorough treatment 
than the general integument. 

A process of disinfection in the prevention of foot-and-mouth disease should be 
applied to animals which are affected with the disease, animals which have been 
directly exposed in stalls or pastures, anima>s which come from localities in which 
the disease prevails, and animals which have recently been transported in cars or 
ships where infection may have existed. 

treatment of milk fever with air and iodid of potash, F. thok Straten 
(Maanedskr. Dijrlicyer, 16 (1904), No. 6, pp. 165-1&7). —During the past 2J years the 
author has treated 96 cases of milk fever, of which 72 received iodid of potash, while 
24 were treated w ith air. Of the cases treated with iodid of potash, 6 died, wffiile 
among the 24 treated with air only I case resulted fatally and that was due to 
improj>er care. 

Necrotic stomatitis, with special reference to its occurrence in calves (calf 
diphtheria) and pigs (sore mouth), J. R. MoiiLERand G. B. Morse {V. S. Dept. 
Agr., Bur. Anim. Indus. Bui. 67, pp. 48, pis. 5).—In this country the disease affects 
calves and young pigs. In calves it has been known as calf diphtheria, but this is a 
misnomer. 

The literature of the subject is discussed in connection with a bibliography, and 
notes on the distribution, etiology, and pathological anatomy of the disease. Necrotic 
stomatitis is due to Bacillus necrophorus and is an acute contagious inflammation of 
the mouth characterized by ulcers and necrotic patches. The disease occurs most 
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frequently in connection with the erui>tion of the first teeth. The course of the dis¬ 
ease is from 5 days to 5 w’eeks, and untreated aiiiiiials die in ii large percentage of 
cases. 

In treating the disease all affected animals should be isolate<l, the mouths of exposed 
calves and pigs should be washed with an antiseptic, and stalls and premises should 
be disinfected. The mouth and other affected surfaces should t>e carefully cleansed 
and disinfected twice daily with a 2 per cent solution of creolin in warm water, 
(lood results may be obtained also from the use ()f a I per cent solution of carbolic acid. 
Lugof s solution and fw^tassium permanganate also a»‘t in an elHcient manner. 

Bacillug necrophorus has a wide distribution in nature and causes a great variety of 
lesions in different animals. 

Sheep parasite in Australia, V. \V. (loi)iN<i (Mo. (otwdav Rph. [I\ /S'.], Xo. 
^90^ pp. 9tif —The sheep maggot liy has gradually been becoming a most serious 

pest in Australia for the past 10 years. It attacks chiefly bn*eding ewes and lambs. 
In destroying these pests most ranchmen use a lime and sulphur dip. Attention has 
been (tailed to the fact that in Scotland carbolic washes for this j)urpose have been 
discarded. Sulphur and oil has been used more extensively, arsenic being added in 
cases where there are no skin lesions. 

The etiology of hog cholera, M. Dokskt, B. M. Bolton, and C. N. McBrydh 
(r. /S’. Dept. Afp\, Bur. Aniiu. fndm. But. 7^^ pjf. 101 , pin. S ).—The Bureau of Animal 
Industry of this Department has, for many years, been investigating the infectious 
diseases of swine and methods of producing immunity against these diseases. 

The <liscovery of the hog clndera bacillus in 1885 was considered as a great step in 
advance in the investigation of hog cholera. The bacillus was at first thought to be 
the bacterial cause of hog cholera. Kecent t*xperiments, however, summarized in 
the bulletin under discussion indicah^ that while the hog cholera bacillus is a patho¬ 
genic organism capable of causing death in hogs when inoculated intravenously and 
generally fatal when taken into tlie alimentary tract, it is nevertheless not the prime 
cause of the disease. BucUIuh rholenr sui^ is found in most cases of spontaneous hog 
cholera and is very fatal to rabbits and guinea pigs by intravenous or subcutaneous 
inoculation. 

A i)reliminary announcement of the discovery of the infectiousness of blood serum 
free from hog cholera bacillus but obtained from an animal suffering from the disease 
was made in lUO.'l, and the announcement was supi>lemented by another circular 
issued by the Bureau of Animal Industry in B)04. The results of the experiments 
carried out by the authors and Doctor de Sidiweinitz show that pure cultures of hog 
cholera bacillus when injected into hogs subcutaneously produce as a nde only slight 
disturbances. The lesions thus caused may resemble those seen in acute cases of hog 
cholera, but the dis(*ase does not pro<luce the general characterij^tics of contagiousness. 

The most striking fa(;ts in connection with these experiments, however, is that 
hogs which recover from such infection are not immune when subsecpiently exposed 
to natural infection. The experiments have shown conclusively that blood serum 
from hogs affected with hog cholera and known to be free from BurWus cholertv mis 
produces disease in hogs regularly after subcutaneous injection, and also “that the 
disease thus produced possesses all of the characteristics of the natural disease, includ¬ 
ing symptoms, lesions, contagiousness, infectiousness of the blood, and immunity in 
those animals which recover.’^ 

All attempts to isolate the micro-organisms from the filtrates with which the authors 
experimented were without result. The pathogenic proj erty of the filtered blood, 
however, is certainly due to the presence of a micro-organism since the disease is i)ro- 
duced by the filtered serum and may be transferred to other animals by subcutane¬ 
ous injections. The hog cholera bacillus was also present almost uniformly in all 
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cases of the disease studied by the authors The exact role played by this organism, 
however, is not dellnitfly krmw n. 

It appears to be nci-(--;ir\ t-. tli.-n lu.j-jnr to a disease caused by 

the hog cholera bacillus and iiavin^ no coiiinjeiinn witli tliai produced by the filter¬ 
able virus found in the outbreaks of the hog disease under discussion. Whatever 
may be the influences which lead to an invasion of healthy hoofs by the hog cholera 
bacillus the authors l>elieve that the filterable virus investigated by them is the 
direct cause of the high degree of infectiousness characteristic of the disease which 
was studied. 

The virulence of cultures of bacilli of swine erysipelas after the addition 
of serum or grape sugar, P. (tordan {Berlin. Tierih'ztl. Wchnsrhr.y 1904y Wo. f)Sy 
pp. 891, 892). —A considerable series of culture experiments along this line were car¬ 
ried out by the author. It was not possible to immunize mice agiiinst swine erysipe¬ 
las by inoculation with erysipelas Ijacilli to which grape sugar had been added. By 
the addition of 0.1 per cent sheep-blood serum to the nutrient bouillon it was possi¬ 
ble to increase the reproductive iiower of the bacilli. It was noticed that even 
after 6 weeks such cultures had not lost their virulence as they usually do in {>rtiinary 
media. 

Combating fowl cholera and swine plague, KhKiTand Bravn {Dent. Tierdrzlh 
Wchnachr., U {I904)y Kos. r,l, pp. .517-521; 52, pp. 529-522; 5.3, pp. 545-547).—In 
the opinion of the authors the toxins in filtrates and the endotoxins of Bacillus 
avisepticu.'i and B. suiseptints are identical. The former protluc(‘s more toxin than the 
latter. The toxicity of the toxins from both organisms ai)pears to be independent 
of the virulence. 

For the i^urpose of producing a preventive serum against swine plague, hors(‘8 
were treated, furlong periods, \Nith <lead cultures and with filtraU^s. The serum 
thus obtained was both bactericidal and antitoxic. The passive immunity produced 
by treatment of gray mice with this serum lasted for 3 or 4 weeks. It was not deter¬ 
mined whether an active immunity could bo brought about by this serum. Brief 
notes an^ also given on hog cholera. 

Bacterial pyelonephritis in hogs, K. Wy.ssman.v {Hefureiz. Arch. Tierhel/k., 46 
{1904), Xo. 0, pp. ;.W-5?.W).—Tlie symptoms and etiology of this disease are briefly 
<Uscussed. In some vases studied by the author it is believed that the disease was 
due to a mixed infection which occurred at the time of birth. The lesions caused 
during the development of this disease are briefly described. 

The external parasites of hogs, K. 0. Stevenson ( U. S. Dept. Agr., Bur. Anim. 
TmJtifi. Bui. 69, pp. 44, Jigs. 29) . —The most important external parasites of the hog 
are Hiematopimis snis, Sarcoptes scahiei suis, and the mite which causes follicular 
mange. The last named parasite, however, seemed to he of little economic 
importance. 

A historic review is given of the ai)pearance, synonymy, and classification of If. 
snis. This parasite lives on domesticated and wild hogs, but is not known to live as 
a parasite on any other animal. The insect is described in detail in all of its stages. 
The eggs are deposited largely on the hair tack of the ears and along the shoulders 
and flanks. The period of incubation appears to be 15 or 16 days at a temperature 
of 85® F. The i)arasiteH cause an irritation of the skin with the formation of scales 
and inflainmatioD. Certain authors believe that bog lice may carry the infection of 
hog cholera. 

In combating this pest the pens of infested hogs should be thoroughly treated. 
If they are kept vacant for 2 weeks or more the lice seem to perish. Various reme¬ 
dies have been suggested for the treatment of infested buildings, but whitewash made 
in the proportion of li lbs. of lime to 1 gal. of water is probably the most conven¬ 
ient method. Experiments with remedies applied directly to hogs, such as kerosene 
emulsion, kerosene and water, pure kerosene, and benzine emulsion are successful, 
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cheap, easily pn‘|)an*(l, and readily applied. Dircclion.'-an* trivf'n for tla* pn‘).ara- 
tion of the ihok* important of these renu-dic^. 

Sarcoptie mange of hogs is described with nctr-on thr m mpiom-and nH-tLnd-<,i 
contagion. In severe cases it ultimately causes the death of young pigs. Dipping 
combined with scrubbing is the only practical method of eradicating this disease. 
A second dipping should follow 0 days after the iirst treatment. Motes are also 
given on infestation with Demodej; phylUndes, and <letailed directions are presented 
for the preparation of suitable vats and other apparatus to be used in dipping hogs. 
A bibliography of the subject is appended to the bulletin. 

An infectious disease of horses with alterations in the bones, Chakon 
and Thiroux (Rec, Med. VH., 81 {1904)^ No. 2S, pp. 7S7-7o9, jigs. In Madagas¬ 
car a certain percentage of horses and mules are affected with a specific disease 
accompanied with changes in the bone tissue. The symptoms include general 
debility, uncertain gait, redness of the conjunctiva, occasional hemoglobinuria, etc. 
Detailed notes are given on the bone affections whic^h accompany the disease. In 
blood preparations the author found specimens of Diroplcmna eqni. Detailed notes 
are given on a number of cases of this disease. 

Immunization against horse sickness by the method recommended by 
Professor Koch, C. E. Guay {Jour. Compar. Rath, and Ther., 17 {1904), No. 4, 
pp. 344-'dol). —A numlier of experiments in the treatment of this <liseaae were l)egun 
by Koch during his sojourn in Bulawayo. These experiments >yere continue<l by 
the author and his associates. 

It has been found that unless the process of repeated inoculation is extende<l over 
a very long period and unless the doses of \’lrulent blood are iiiiTeased more grad¬ 
ually than recommended by Koch a point is reached at which the natural resistance 
of the animal is overcome and an attack of horse sickness occurs. 

Apparently no real or lasting immunity is established even after the animal has 
withstood inoculation with a dose of 5 cc. of virus. Among the 20 horses, the treat¬ 
ment of w hich w^as begun by Koch and finished by the veterinary service of Rho¬ 
desia, 12 subsequently reacted and die<l of horse sickness. 

Fowl plague, G. Marc’one {Ree. (im. Med. Vet, 3 {1904), Nos. S3, pp. 409-433; 
33, 2 )p. 405-481). —Attention is called to the fact that this disease affe(;ts not only 
the ordinary domestic fowls, but pheasants and a number of wild birds. 

Notes are given on outbreaks of the disease. The various forms under which it 
occurs are described and a brief account is presented of its pathological anatomy. 
Various micro-organisms have been suspected of causing this disease, but thus far 
no investigator has been able to demonstrate to a certainty the pathogenic organism. 
The virus maintains its virulence under ordinary conditions for from 21 to 90 days, 
depending on the temperature. Chickens are most susceptible, but ducks, geese, 
and other domestic birds may also be affected. Particular attention is given to a 
study of this disease among pheasants. 

Fowl plague has been particularly destructive to i)heasants in the neighlx^rhood of 
Naples. The spread of the disease among pheasants in parks is believed not to be 
due to wild birds, but to stray domestic fowds. 

Vaccination agrainst fowl cholera by means of toxins, C. Bisanti ( Rev. Gen. 
MH. VH., 4 {1904), No. 45, pp. 457-460). —According to the author’s experiments it 
is possible to produce immunity against fowl cholera in susceptible animals by means 
of cultures in vivo in collodion sacs. The presence of cultures in the i)eritoneum, as 
interchanges between them and the living organism are very active, confers more 
lasting immunity than can be obtained by hypodennic vaccination. 

Serum inoculation for fowl cholera, T. Kitt {Monaish, Prakt. Tierheilk., 16 
(1904), No. 1, pp. 1-19).—li was found possible by repeated subcutaneous inocula¬ 
tions with cultures of Bacillus avisepticus in horses to obtain a serum which, in doses 
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of 2 to 5 cc., would protect rabbits, geese, ducks, chickens, and even pigeons against 
large subcutaneous injections with virulent blood. 

These experiments were repeate<l on a number of horses, and in some cases it was 
found possible to obtain an exceedingly active serum within a very short time. In 
all these experiments the control animals die<l within 12 to 48 hours, while the 
treated animals were unaffected by virulent cultures. This treatment is considered, 
therefore, as conferring a passive immunity. The duration of such immunity api>ears 
to be about 18 days. Experiments with female hares showed that the immunity 
produced in this manner may be transmitted from the mother to the offspring. 

KUEAL ENGINEEEINO. 

Irrigation in Canada {Jour. >S’oc. Arts, 63 {1906), No. pj). 745-747 )-—A 
description of irrigation works and tiie possibilities of irrigation in the 8emi-ari<l 
region of the South Saskatchewan Valley, 10,000,000 acres of which are estimated to 
be irrigable. The international comi)lications between the United States and Uanada 
regarding the water snpj)ly for irrigation on the two sides of the boundary line are 
briefly referred to. 

Irrigation in the United States, Zimmekmaxn {MhU Dmt. Lnndw. Geitell., JO 
{1906), No. JJ, jjp. 146-160 ).—A brief account showing the extent and develoi)ment 
of irrigation in this country, and rt^ferring to the work of this Department in aid of 
irrigation. 

The irrigation project of the Canadian Pacific Railway {Engin. Neirif, 63 
{1906), No. 17, pp. 4J9-431’,fin)^. S ).—A system of <*anals taking water from Bow River 
to ultimately irrigate over 1,000,(X)0 acres of lainl near Calgary is described. 

Irrigation in Klamath County, F. L. Kent (Om/o/?, Stu. Tiul. so, pp. 10, figs. 
3 ).—This is an account of experiments made in coo])eration with this Office to deter¬ 
mine losses by seepage and evaporation, the duty of water under different conditions, 
and the cost of applying water in irrigation. The results and conclusions reached 
are summarized as follows: 

“(1) In the soils of the region considered the losses by seepage and eva])oration 
are comparatively small, ranging between 10.24 per cent and 13.5 per cent in the 
three cases observed on main ditches. 

^‘(2) The percentage losses in laterals may be (Considerably greater than in the 
main ditches. 

“(3) The duty of water was rather high, a depth of only 4.92 to 0.27 in. being 
reciuired to produce the desired moisture conditions for the second irrigation of 
alfalfa fields. 

“ (4) The cost of applying water to checked fields, after the land is properly fitted, 
is less than one-half the cost of aj»plication in free flooding. 

“ (5) During the height of the growing season the evaporation from a water surface 
may amount to a depth of 11 in. in 31 days. 

“(0) Chemical analyses show the waters of this region to be very desirable for 
irrigation purposes. 

(7) While two irrigations are commonly given alfalfa fields each season, there is 
a growing tendency toward the use of three.” 

Water problems bf Santa Barbara, California, J. B. Licpincott ( U. S. GeoU 
tSurmj, Water-Supply and Irng. Pa 2 )er No. 116, 2 >p. 99, pis. 8, figs. 17 ).—This bulletin 
describes the location and drainage of this district, reviews earlier work by others, 
and summarizes data relating to the sources of water supply of the city and suburbs 
of Santa Barbara. 

The use of irrigation for different crops, E. J. Wickson {For Califf/mia, 2 
(1905), No. S, pp. 5, 0 ).—General information applicable especially to California 
conditions. 
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Geologry and water resources of a portion of east-central Washington, F. 

C. Calkins {U. S. Geol. Surreyy Water^Supjyly and Trrig. Paper No. llSypp. Qfiy ph. 
figs. 14 )>—This paper reports studies of the topography, climate, vegetation, agri¬ 
cultural conditions, geology, and hydrology of an area on the arid (Vilunibia Plains, 
covering parh» of Douglas, Lincoln, Adams, Franklin, Yakima, and Kittitas counties, 
a large portion of whii^li is said to be almost without surface streams available for the 
uses of mankind. 

“Surface wells capable of supplying perennially even the modest recpiirements of 
domestic use can be sunk only in places where conditions are locally favorable. 
Springs once formed the only sour(‘e of water for a large area, but they are so widely 
scattered and often so dilficult of access that great labor is sometimes involved in 
hauling a supply from them. Deep wells, now fairly numerous and rapidly increas¬ 
ing in number, are coming to be con8idere<l the most satisfactory sources of water. 
To determine to what extent the supply from these wells may 1 h» increased, and to 
find whether there is hope of obtaining artesian flows in any portion of the region, 
were the prime objects of the writer’s expedition.” 

It is stated that abundant water of good quality may be found in the region at 
depths varying from 40 to 670 feet. Apparently the water is as a rule under pressure 
and therefore in a broad sense artesian. The success of deep borings for artesian 
water is questional. 

A general working plan for the irrigation farm of Berlin, A. Backhaus 
{AUgemelner Wirtschaftsplan fur die Ttieselgider der Stadt Berlin. Berlin: W. cC* S. 
Loewenthaly 1905y pp.80). —This rejmrt discusses the sc^ope and purpose of the Berlin 
sewage irrigation farm, its organization, oi>erations, equi]>ment, results, eh;. 

Agricultural experiments on the irrigation farm of Berlin during 1904, 
A. Backiiaus (Landwirtschaftliche Vermche auf den liieselgidern der Stadt Berlin in 
Jahre 1904. Berlin: Paul Pareyy 1905y pp. l^^y figs. 11). —Plat experiments wdth a 
great variety of garden and field crops and forage plants are reported. Pot experi¬ 
ments with sewage sludge and sludge ash and experiments in composting sludge are 
also reported. 

The experiments include tests of varieties, amounts and methods of application of 
the sewage, fertilizers, methods of soil j)reparation and culture, tests of special forms 
of cultural implements (plows, mowing machines, etc.), methods of curing crops, 
control of weeds and ])lant di.seases, etc., as well as studies of soils and drainage 
waters. 

The experiment^ were seriously interfered with by drought, but the results 
obtained indicate a number of ways in which imi)rovements may be made, among 
which are (1) occasional liming to improve the physical condition of the soil; (2) 
so arranging the irrigation as to protect against drought; (6) shallow culture in 
spring and deep culture in summer and fall; (4) avoiding excessive accumulations 
of sludge on the soil; and (5) raising fish in the drainage water. 

Measuring the flow in underground streams {Ivrig. Agey 20 {1905)y No. <??, p. 
2S.3y figs. 2). —A brief description of Slichter’s method. 

River surveys and profiles made during 1903, \\. C. IIali. and J. C. IIoyt 
( U. S. Geol. Survey y Water-Supply and Irrig. Paper No. 115y pp. 115y pis. 4, figs. 18). — 
This paper contains the results of cooperative river surveys carried on during 1906 
between the ttipographic and hydrographic branches of the Geological Survey. It 
presents data of special interest to engineers and others interested in power 
development. 

Relation of the law to underground waters, D. AV. Johnson (U. S. Geol. 
Surveyy Water-Supply and Irrig. Paper No. 122y pp. 55). —In this paper an attempt is 
made to outline the main features of the laws respecting underground waters, with 
the object of giving to the owner of such waters some idea of his rights and obliga¬ 
tions concerning them. 
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“ It is needless to say that the report is in no sense a legal treatise, but rather M 
endeavor to collect and arrange such legal decisions as will serve to show the re a- 
tion of the law to problems which are essentially geological in character. In sum¬ 
ming up the general features of this law, I have recorded some ob.servations which 
present themselves to the student of geoli^y.” The paper is diviiled into 2 chaptere: 
(1) common law rules concerning underground waters, and (2) legislative acts 
affecting underground waters. 

Bi'bliogr^ag’liic review and index of papeia relating to underground 
waters published by the United States Geological Survey, 1870-1904, 

M. L. Fuller {U. S. Geol. Snrrey, Water-Supply and Jrriy. Paper No. 120^ pp. 128). 

The lignite of North Dakota and its relation to irrigation, F. A. Wilder 
{IJ. S. (ieol. Surveyf Water-Supply and Irriy. Paper No. llY^pp. 59, ph. Syfiys^. o). 
“The investigation on which this report was based was carried on under tlie charge 
of Mr. N. n. Darton as a ]»art of tiie general invcHtigation of the underground-water 
resources of the w’esterii portion of the thiited States.” 

Index to the hydrographic progress reports of the United States Geo¬ 
logical Survey, 1888 to 1903, J. C. Hoyt and H. J). Wood (T. S. Geol Surrey, 
Water-Supply ami Irriy. Paper No. 110, pp. 2d.i). 

Contributions to the study of drainage, E. Risi.ek and G. Werv (Ann. Inst. 
Nat. Agron., 2. ser., 4 (1005), No. 1, pp. 5-2.1, dyms. The interrelations of pre¬ 
cipitation, temperature, evaporation, and drainage arc discussed, with detailed data 
of observations on this subject. 

Tile drainage, F. W. Taylor (New Hampshire Sta. Bnl. 118, jtp. 19-4I^,^fiy.^. 12). 
This bulletin describes the implements and methods used in tile drainage, as well as 
the classes of lands needing drainage in New Hampshire and the best methods of 
handling them. A drainage system put in at the New Hampshire Stiition is described, 
and a statement of cost is given. “The classes of land in New Hampshire needing 
drainage are (1) meadow lands, (2) gently rolling tillable lands, (d) lowlands around 
swamps or lakes, (4) lowlands adjacent to salt water. Thorough drainage on most 
lands will cost $35 to $40 per acre. Many lands (‘an be greatly benefited for $15 or 
$20 per acre.” 

Notes regarding sewage disposal at Paris and Berlin (Enyin. News, 5.3 
(1905), No. 11, p. 285). —A brief review^ is given of the annual reports of the o]>era- 
tion of the sewers and sew'age disposal systems of Paris and Berlin for the year 1003. 

It is noted that in neither city at the present time is any untreated sewage dis¬ 
charged into the streams. At Paris the greater part of the irrigaUnl land is under 
private owmership, taking sewage by agreement, and in general in such (luantities as 
are reiiuired by the crops. At Berlin tlui whole irrigated area is owned by the city. 
The following comparative data are taken from the reports: 

Statistics of sewage disposal in Paris and Berlin. 


Population by last census. 

Drinking water supply, gallons per capita daily.. 

Unaltered river water (not used for domestic purposes) .... 

Total water supply, gallons per capita daily.. 

Sewage pump<ia, gallons per capita daily. 

Area actually under irrigation. In acres.. 

Average quantity of sewage applied, gallons per acre daily, 

Number of persons per acre. 

It is stated that of the w'hole volume of sewage applied to the land at Paris fully 
oue-half reappears in the drains, where it is measured, sampled, and tested regularly 
as to the degree of purification. It is claimed that these examinations “demonstrate 
the perfect harnilessness of the waters after their passage through the soil.“ 


Paris. I Berlin. 


•2,714,068 1,956,010 

3*2 21 

62 . 

94 21 

59 82 

18,100 17, .500 

12,300 3,530 

207 112 
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The cost of pumping and distributing the sewage, not including interest and sink¬ 
ing fund charges, is $11.80 per million gallons at Paris and about $9 at Berlin. At 
Berlin the income from the sewage farms exceeds the cost of their operation and has 
done so for several years past. 

Historic highways of America, A. B. Hulbekt (ClecehnuJ^ Ohio: Arthur II, Clark 
Co., vol. 10^ pp. 1S8 ).—An index to volumes 1 to 15. 

Data on roads and pavements in Iowa (Engiu. AV//x, /iS [ino 6 ), Ab. 6’, pp. 140 , 
144i ^)-—"This article calls attention to a marked revival of j)aving in Iowa fol¬ 

lowing the enactment of an amended paving law, reports traction tests on brick and 
a8i)halt pavements at Iowa State College, and gives a general survey of road conditions 
in the State. Attention is ca11e<l e8})ecially to the State law creating the Iowa State 
(kdlege a highway commission, ami pointing out the fact that although about 
$i^,250,tX)0 of road taxes are annually collected and expended u[)on the country roads 
of the State, these roads, like those of the surrounding States, are notoriously bad, 
especially in bad weather. 

Improving the roads (('ountrfi (irnt.y 70 [1005)^ AV>. 27Sly pp. 509^ 7 jW).-—1u this 
paper, which ^vas read at the good roads conference held at Cornell Cniversity, 
May 17, 1905, it is (‘onsidered unwise to attempt in general to bring our roads up to 
the Kuropean standard within a few years, or to construct a great State system of 
macadam or similar roads. The gradual iniproveinent of smdi roads as we have is 
advised, reserving in all cases about four-liftlis of the available funds for maintenance 
and repairs. 

Miscellaneous implements exhibited at Park Royal, 1904, J. B. Dcod.m.e 
(Jniir, Hog. A(jr. Soc. Enghnul, 0.7 {1904)y pp- IS 4 -IIIy fig^- AV).—This article describes 
the imi)lements and appliances to which silver medals were given at this exhibition, 
Ix^sides a number of agricultural engines, dairy appliances, swath turners, jdows, 
drills, root cleaners and graters, potato digger, horse hoe, and miscellaneous articles. 

Electric plows in Italy, P. Cc.neo (Mo. ('otmuhr Rph. [('. S.], 1905, Ab. il9Jy pp. 
Illy 112; Amer. Agr., 75 (1905), AVj. 22, pp. 015, 010, fig. 1 ).—A device itivented and 
constructed by tin* Italian Electrotechnical Society of Turin for applying electric 
jiower to plows and other farm machinery is described, and an ac(!Ount is given of 
successful experiments in plowing by means of electric power. 

“The [plowing] device consists of two power cars. Which are stationed at each side 
of the Held and Iwtween w'hich are stretched cables attached to the jjIow. The elec¬ 
tric current is taken from a trolley line; a current of about 5tK) volts is said to be 
needed. F^ach car is said to communicate 25 horsepower, which can safely be 
increased to 40 horsepower. The plow is pulled by the cables from one side of the 
field to the other, and when it reaches the end of the furrow it stops automatically, 
the current being cut off. It can be run backward or for>vard with ease. One man 
manages the plow, and each car is ojierated by one man. Thus three men do all 
the work. 

course, much depends on the condition of the soil, but it is said that from 7 
to 15 acres can be plowed in 12 hours. These power cars are said to be as easily 
managed as traction engines, and their power can be applied to thrashing machines, 
corn shellers, pumps, grain drills, etc.“ 

The evolution of the plow (Maschinen Ztg., 3 (1905), No. 1, pp. 2-4ifoE* 13). — 
A brief account. 

Plowing with a traction engine (Amer. llireahermau, 3 (1905), No. 1, pp. S-7, 
figs, i,!?).—The cost and efficiency of this method of plowing are di.«cu8sed. 

On peat gas motors, Hubendick (Svemka Mosskulturfor. Tidskr., 19 (1905), No. 

It pp. 4^-54). 
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BUKAL ECONOMICS. 

The huBiness side of agriculture, A. G. L. Rogers (London: Methnen d* Co,^ 
19(J4y pp. —This book is a study of tlie economic proidenis of the English farmer, 

with espetaal reference to tlie methods of marketing farm products. 

The introductory chapter deals with the farmer and his markets. The fact is 
especially emphasized that the English farmer is a,business man, that he ‘‘seeks to 
make money exactly as the manufacturer does.” The reason.s given for the English 
farmers Ixung so distinctively commercial agriculturists are that (1) they are practi¬ 
cally all tenant farmers and invariably pay cash rent, and (2) they depend more 
largely upon the market for the articles of every-day consumption than do the farm¬ 
ers of most other countries; the bread supply, for example, is bought ready-bake<l. 
These demands for money make it necessary for the farmer to (center Ids thought 
and energy upon the one problem of putting upon the market those products which 
will best replenish Ids bank account. 

Chapters JI and IIT are devoted to a discussion of the “traditional methods” of 
marketing the various products of the farm, including cereals, hops, fruits, vegeta¬ 
bles, live stock an<l live-stock products. Special attention is given to the methods 
of marketing wheat in America and England. The great variety of weights and 
measures which still remain in use in the rural districts and the different methods 
of making the sales are described in considerable detail. 

To the English farmer the marketing of live stock and dairy products is more 
important than the marketing of grain. “Barely one-seventh of the supply of wheat 
consumed by the nati(m is grown in these islands, while more than one-half of the 
meat eaten at home is h(une-bre<l.” There are two methods commonly used in dis¬ 
posing of live stock. The first is by direct sale; the second by auction. Where 
the first method is used the custom is for the seller to seek his purchasers by adver¬ 
tising widely in the agricultural and other newspaix^rs. The most common metlnxl 
of selling live stock, however, is by auction, and these auctions take place most com¬ 
monly at tlie markets. “Nearly every large town has its market, some more than 
one, while many (piite insignificant villages have their sale yards; and (»ther places 
are known entirely by the great fairs held there once or more often every autumn 
or spring. There are about nine hundred such places in Great BriUiin.” 

The fourth, which is also the last, chapter is devoted to a discussion of “some of 
the schemes that have been devised in recent years by persons or organizations 
interested in the prosperity of the agric.ultural classes to assist them to dispose of 
their produce to better a<lvantage,” The jwincipal organizations described are the 
following: The National Poultry Organization Society; the Produce Supply Associa¬ 
tion; the Agricultural Organization Society; the Irish Agricultural Organization 
Society; the Irish Agricultural Wholesale Society; and the Irish Beekeei)ers’ 
Federation. 

The influence of farm machinery on production and labor, H. W. Quain- 
TANCE (Pahs. Amer. Econ, Assoc,, ,3. ser,, 6 (1904), No. 4,pp. 1-100 ).—This monograph 
contains a discussion of the course of agricultural production as contrasted with the 
increase in population. It discusses the increase in cultivated area per farm worker 
and the greater effectiveness of farm workers when aided by machinery, the cost of 
production by hand and by machine methods, the wages of labor under hand and 
under machine methods, the influence of machinery upon fluctuations in quantity 
and quality of product, upon the size of farms, the life and general welfare of the 
farmer, and uj[X)n the length of the working day. 

Largely owing to the introduction of new forms of machinery, the area of land 
devoted to the crops in the production of which machinery has come to be generally 
used has increased from 23.3 acres in 1880 to 31 acres per male worker in 1900. The 
general conclusion is reached that the introduction of agricultural machinery during 
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the 20 years from 1880 to 1900 increased the effectiveness of human lai)or on the 
farm about one-third. The increase in the use of machinery has reduced the num¬ 
ber of lalKirers per farm, increased the wages of labor, and shortened tlie lengtli of 
the working day on the farm. 

The decline of landowning farmers in England, IT. C. Taylor {BuL V)ih\ 
Wiit.f 1904t No. 96 j pp. 1 -66 ).—This monograph shows that more than half of the 
farmers of England of 200 years ago owne<l the land which they c ultivated, but at 
the present time the representatives of this class are very few, so few indeed that the 
word “farmer” means “tenant farmer” in England. 

The most important causes of decline were: (1) The introduction of new agricul¬ 
tural methods which made large farms more profitable than small ernes; (2) the 
agricultural depressions which forced those who were heavily in debt to sell their 
land; (2) the very high pric‘e of land due to the presence of a wealthy class of mer¬ 
chants and manufacturers who, because of the social position which is usually 
attached to the ownership of landecl estates in England, were often willing to ])ay 
twice as much for the lainl as the fanners c^ould afford to j)ay; and (4) the law and 
custom of progeniture and entail. 

The first three conditions and forces made it necessary for the farmers to part with 
their land, and the fourth condition kept the* land locked up in large estates after 
the farmers had parted with it, so that even if the farmers de.sired to buy land at 
the high prices they would find few farms for sale. But as a matter of fact the 
farmers of England rarely think (»f buying land, because they find the tenant system 
more ])rotitable. “The relation between landlord and tenant is very satisfactorily 
arranged. The farmers are as a rule contented with the present system, and the 
fields of England prove that landownershi]) on the part of farmers is not essential 
to good agriculture.” 

The history of agriculture in Bane County, Wisconsin, Ji. II. Hiijbard {Buf. 
T^niv. IT/V*., 1904 , No. 101^ py>. 68 - 214 , 8 ).—This is an economic stinly of the agri¬ 

culture of Dane County, tracing the changes which have taken place in the system 
of farming. 

The movement of settlers to Wisconsin an<l the character of immigrants, the selec¬ 
tion of land, and the precaution against land grabbing are interesting subjects taken 
up in the introduction. A <liscussion of the agriculture of the earlier period is cen- 
U*red about the wheat pn^duction, whereas that of the later period is centered about 
the introduction of tlie dairy industry, of the tobacco industry, and of the rise and 
fall of the hop industry. 

The main object of this monograph is to outline the economics influences which 
made necessary the transition from the one-crop system, with wheat as the staple, 
which system prevailed during the early period when a virgin soil and a distant 
market were the j)rincipal factors in molding the farmer’s economic life, to the 
com])lex farm organization of the present time, with cheese production, butter pro¬ 
duction, and tobacco culture as locally specialized industries superimposed upon a 
basis of mixed farming. 

The book emphasizes the fact that the welfare of the farmer is closely dependent 
upon industrial and commercial conditions in the lai'ger world of which he is a part; 
that in this larger world changes are constantly taking place which affect the prices 
of the products which the farmer has to sell, and upon which his profits depend; 
that as a result of these changes, the lines of production which are at one time most 
profittible, may at another time and under changed conditions as to market relations, 
prove relatively unprofitable; and that the farmer must ever be alert if he would 
adjust the organization of his farm to the demands of the market as to secure the 
largest profits. 

It is show n that the conservatism which leads the farmer to adhere to obsolete 
customs when it is clearly to his interest to reorganize his farm operations, is one of 
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the reasons why the necessary economic changes cause so much loss and suffering; 
but the difficulties which the farmer has to meet in readjusting himself to the 
changed conditions are also pointed out. It often happens that the necessary reor¬ 
ganization is expensive and he has not the money and can not secure the credit nec¬ 
essary for making the change. And, again, the conditions which influence the prices 
of farm products are so complex that it is very difficult for the farmer to distinguish 
between temporary and permanent changes in the pricres of his products. This was 
shown to be especially true in the hop industry. ^ 

The book impresses upon the mind of the reader that the farmer must not only 
be alert in the carrying out of the operations of the farm, but he must be a man 
well informed on the price-determining forces, and an habitual thinker on the prob¬ 
lems of farm economy, if he is to secure from his land aiul labor the greatest possible 
profits. 

AGRICULTURAL EDUCATION. 

The first book of farming, C. L. Itoodricii (AV//* York: J)onhled(ti/, rage cC* Co.^ 
1905^ pp. 269^ pi. l.jlgs. <V6’).— The first part of this book is devoted to the general 
principles underlying plant culture, including discussions on the plant and the func¬ 
tions of the roots, stems, leaves, and flowers. Several cha])ters are given on the soil, 
with reference to the different kinds of soil, their moisture-holding capacity, ami soil 
temj)eratures, together with the consideration of soil preparation, seed planting, and 
cultural operations. The second part of the w’ork considers soil fertility as affe<!ted 
by farm Generations and farm practices, and is devoted to discussions on soil fertility 
and its maintenance, methods of controlling the moisture condition of the soil, culti¬ 
vation and rotation of crops, and the uses and value of farm manure and commercial 
fertilizers. 

General laws relating to agricultural and mechanical land-grant colleges 

Comr. KdncjtlUm [f/. aS'.], 1902^ Chap, i, pp. 1-90; 1902^ Chap. 2y pp. S9-226 ).— 
A compilation of the law’s of the different States concerning the donation of ])ublic 
lands, and the establishment, maintenance, etc., of land-grant colleges. 

Farm mechanics in the Nebraska School of Agriculture, J. B. Davidso.v 
{Nehr. Farmer^ 27 (AW), No. 27^ pp. 6V5./, 054^ fig. 1). — In this article the author <li8- 
cusses the need of general instruction in farm me<*hanics in all college agricultural 
courses, and outlines some of the essentials of such instruction. He also urges the 
necessity of specialized courses to meet the needs of agriculture in different regions. 

Prospectus of courses of instruction in poultry keeping ( JWiv. Col. Reading 
and Col. Poultry Farniy Theale, J^oupcrtuHy 190.5^ pp. 20, fign. 7). —Outlines are given 
of short courses in poultry keeping, which are supplemented by other courses related 
to this subject. 

Agricultural education as a factor in developing useful men, F. H. R.\nkin 
{[IJrhana, ///.], 1904, pp. 15). —An address dealing mainly with agricultural college 
extension and agriculture in the rural schools. 

Agriculture through the laboratory and school garden, C. R. Jackson and 
Mrs. L. 8. Dauohektv (New York: Orange Judd Co., 1905, pp. 403,j}l.l,fi.gH.150).--- 
This manual and text-book of elementary agriculture for schools was prepared to 
meet the need for instruction in a one-year course in agriculture for teachers at the 
State Normal School of Kirksville, Mo. It comprises chapters on the nature and 
formation of soils, classification and physical properties of soils, soil moisture and 
preparation of the soil, the soil as related to plants, leguminous plants, principles of 
feeding, rotation of* crops, milk and its care, propagation of plants, improvement of 
plants, pruning of plants, enemies of plants, and ornamentation of school and home 
grounds. 

Suggestions for experiments in laboratory exercises and field work are liberally 
Uiterspersed throughout the book, and nearly every chapter is followed by references 
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to literature related to the subjeot under consideration. There are also api)ended 
lists of ><eneral references to publio-ations, lists of agricultural experiment stations in 
the United .States, and of publishing houses whose books are mentioned in the 
reference lists, and a glossary. 

County normal training classes in Michigan, 1*. II. Kklley ( }firh. State Svpt, 
Pub. Instr.^ County Normal BuL 7, 1905^ pp, la). —The act enabling the different 
counties to maintain normal training classes with State aid is given, togetluT with 
rules and suggestions relating to the conduct of such classes The teaching of agri¬ 
culture is re(|uire<l in these classes and the conducting of school gardc'iis is recom¬ 
mended. 

Agriculture in Missouri schools {Mo. Bd. Ayr. Mo. BuL, 4 {llfOo), Xu. IJ, 
PP' 44i.fig-'f' 6). —This bulletin includes information regarding facilities and methods 
for teaching agriculture in the first districd normal school at Kirksville, the second 
district normal school at AVarrensburg, the third district normal school at ('ai>e 
(Tirardeau, the College of Agriculture of the University of Missouri at ("olumbia, the 
Columbia High School, ami the Columbia Normal Academy. Seme of the courses 
are (piite fully outlined, ami numerous suggestions for laboratory work are made. 

Studies suitable for elementary schools, P. Macjni s kt ai.. {Bpt. Brit. Amhoc. 
Adr. Sri., 1904, pp. S/iJ-dOO). —This report deals mainly with nature study, which 
the committee regards “as the sound foundation of all scientific training.’^ 

Report of Springfield Township Schools, Clark County, Ohio, A. B. OKAirAM 
{R}>t. Sprinyfirhl Totniship Schooh, Clark Co., Ohio, 1904, i>p. 47,Ji(/i<. 00). —The course 
of study for the rural schools of the township is given in dehiil, together with sug¬ 
gestions for sup])leinentary work in nature study and elementary agriculture. 

Improvement of school buildings and grounds (Maine Ed. Dept., 1904, pp. 
/)J, 10, dgmR. 6). —In addition to suggestions for improving the architecture of 

school buildings, this pamphlet includes a sketch of the school-garden movement, 
and offers hints for the planting of school grounds and the location and use of school 
gardens. 

School grounds and school gardens, R. A. Emerson (Agrirultnre 4 

{190o), No. 4, />/>• 10-00, fiyu. 0, dgniK. 0). —I)etaile<l suggestions for the jdanning, 
planting, and care of school grounds and school gardens are given. 

A study of school gardens and elementary agriculture for the schools of 
Michigan (Mirh. State Supt. Pub. Indr. Bui. 10, pp. 44-7)7, dgm. /).—A brief his¬ 
tory of the school-garden movement is given, together with an account of agricultural 
schools in France and Russia, and suggestions for the care, culture, and management 
of school gardens. 

Children’s gardens, D. J. Crosby (Amer. Civic Asuoc., Dept. Children')^ Card. Leaflet 
1, pp. 8). —This is a prospectus of the department of children’s gardens, dealing wdth 
the educational value of school gardens and the proposed work of the department in 
furnishing information regarding s(!hool gardens, and in conducting an active propa¬ 
ganda for their extension. A bibliography of recent school-garden publications is 
given. 

School gardens and their relation to other school work, W. A. Baldwin 
(Amer. Civic Assoc., Dept. Children's Card. Pamphlet pp. 15, flgs. 0). —Suggestions 
are given for correlating school-garden work with arithmetic, language, drawing, and 
other subjects, Additional references to school-garden publications are given. 

Cornell nature study leaflets (N. Y. Dept. Ayr., Nature Study Bui. 1, pp. 607, 
figs. S8S). —This is a selection, with revision, from the Teachers’ Leaflets, Home 
Nature-Study Les.sons, Junior Naturalist monthlies, and other publications from the 
College of Agriculture of Cornell University, issued between 1896 and 1904. The 
volume includes 80 of these reprinted leaflets, 50 of which are "groujied in part 1 
under the title, Teachers’ Leaflets, and 30 in part 2, under Children’s Leaflets. 
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MISCELLANEOUS. 

A popular review of the work of the experiment station, E. B. A’^ookitees 
(Kfir Jer»nj Sfas. BuL 182, pp. 42).—In addition to aiinmiaries of the numerous lines 
of investigation which have been carried on at the station during the last 25 years 
this bulletin contains a complete list of the officers and publications of the station 
since its organization to the present time. 

^Experiment Station Work, XXVIII (U. S. B^pt. Afjr., Farmers^ Bid. 222, pp. 
82, Jig. 1). —This number contains articles on the following subjects: Home mixing 
fertilizers; sweet com in the south; Kherson oats; cowi)ea hay; weight of feeds; 
grain rations; horse feeding; classification of swine; and silage for dairy cows. 

Trade with noncontiguous possessions in farm and forest products, 1901- 
1903 {V. S. Dept. Agr., Bar. Stafis. Bui. 88, pp. 40 ). —This is a compilation of the 
statistics of exports and imports of farm and forest products in the trade of the 
United States with Alaska, Hawaii, Porto Rico, Philippine Islands, Guam, and 
Tutuila during the 3 years ended June JO, 1908. 

Crop Reporter ( F. S. Dept. Agr., Bur. Statis. Crop Reporter, vol. 7 {190.5), Non. 1, 
pp. 1-8; 2s pp. 9-10). —These contain sttitements of tln^ condition of crops in the 
United States on May 1 and June 1, 1905, and the usual statistical information on 
crops in foreign countries. 

Report of the bureau of agriculture for the year ended August 31, 1904, 
AA"'. 0. Welborn {{^Philippme^ Bor. Agr. Rpt. 1904, pp. 98, pin. 11). —This ri‘port con¬ 
tains brief statements regarding the work of the bureau and reviewing the agritail- 
tural situation of the islands in general. 

The introduction of live stock, principally cattle, is reported and w^ork of the 
Singalong or Manila and Batangas experiment stations, the Government rice farm at 
Murcia, the 8an Ramon farm at Zamboanga, and the ex})erimental college and experi¬ 
ment station at Negros is briefly noted. The report further includes a discussion of 
seed and plant introduction and soil and fiber investigations carried on, as well as of 
various agricultural industries. 

The croi)s mentioned in the report are cotton, hemj), sisal, coffee, rice, corn, castor 
bean, cocoanuts, abaca, cacao, sugar cane, tobacco, and various fruits, vegetables, and 
fonige plants. Culture tests of alfalfa and clovers W’cre, in general, not successful, 
w’hile velvet t)eanH and soy beans made a most satisfactory growth. Sorghum, 
teosinte, Kafir corn, and similar forage crops produced excellent yields. 

Report of the department of agronomy for 1904, J. Wolfbaueh {Ztschr. 
Landw. Verauchm'. Oesterr., 8 {190.5), No. 8, pp. 192 - 200 ).—A general report is given 
on work conducted by the agricultural (themical experiment station at A'ienna. The 
different experiments in progress are described and some of the results obtaine<l are 
discussed. 

Plow ing and subsoiling to a dei)th of 27 cm. gave profitable returns as compared 
with j)low'ing 15 cm. deei), but the increase in yield differed considerably with the 
crops grow’n and also on diffenmt plats. The results are considered due rather to 
the mechanical improvement of the soil and a better conservation of soil moisture 
than to a higher nitrification. A discussion is given of the process of nitrification 
under field conditions and those obtaining in pot experiments. 
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Arkansas University and Station. —The State legislature has made the following 
appropriations for the experiment station: 000 for an agricultural building; $o,000 
for a dairy building; $11,500 for salaries of agriculturist, assistant agriculturist, hor¬ 
ticulturist, assistant horticulturist, entomologist, veterinarian, farm foreman, and 
dairy and live stock husbandman; $5,000 for maintenance of agricultural, hcjrticul- 
tural, and veterinary departments; $2,000 for student labor; and $2,000 for substa¬ 
tions. Frank P. Hall, Fayetteville, and Dougald McMillan, Arkadt*lphia, have been 
appointed members of the governing board, vice J. C. Mitchell and C. C. Hamby, 
retired. J. L. Hewitt has been appointed assistant horticulturist. 

Gonnecticnt State Station. —This station is erecting a two-story laboratory, covering 
an area of about 1,500 s(I. ft., to supplement its present laboratory, which is much 
overcrowded. It is ex])ected that tlu* building will l)e ready for occupancy early in 
1900. I. A. Andrew resigiu‘d from the station staff July 1 to take a position on a 
farm. K. ^1. East, formerly assistant in plant breeding at tlu? Illinois Station, has 
been appointed to the station staff and will devote himself U) the study of selection 
and breeding of corn. 

Connecticut Storra College and Station. —The State legislature has appropriated 
$40,000 for current expenses for 2 years, $2,000 for investigations in nutrition and 
dairy bacteriology, and $00,(KK) for the erection of a brick and stone dormitory to 
accommodate 00 students. The enrolment in the summer school for U'achers and 
others in natun* ami country life subjects was 01. 

Florida University and Station. —F. M. Stearns has been appointed foreman of gar¬ 
dens and orchards, vice J. H. Jefferies, resigne<i; Jl. H. Bridges, assistant chemist, 
vice R. A. Lichtcnthaeler, resigned; and A. H. Chapman, assistant in agriculture, vice 
S. A. Robert, resigned. Mr. Jefferies goes to the North Carolina Station anti 
Mr. Robert into private busines.s. C. F. Dawson, w hose resignation was previously 
noted (E. S. R., 10, {). 1129), has been cIccUmI consulting veterinarian to the station. 

Georgia College and Station. —A movement was n‘cently inaugurated looking to the 
removal of the experiment station to Athen.^ the site of the State Fniversity and the 
College of Agriculture and Mechanic Arts. This effort has met wdth decided oppo¬ 
sition on the part of the citizens ami authorities of Spalding (V)unty and the city of 
Crirtin, and a countermovement has been made to move the State College of Agri¬ 
culture and Mechanic Arts from Athens to Hritiin, to be operated in close connection 
wdth the experiment station and entirely divon^ed from the university. Bills have 
been introduced and are now j[)ending in the general as.sembly of (Jeorgia looking to 
the accomplishment of these ends. The title of the dairy department of the station 
has been changed to that of department of animal industry, C. L. Willoughby 
remaining in charge. The work of this department will be extended to include 
experiments in feeding steers, and a barn for this purpose has l)een provided by 
altering and adding to an abandoned tobacco-curing building. 

Iowa Station. —V. R. (iardner has been added to the station staff in horticulture. 

Louisiana Stations. —P. L. Hutchinson, chemist in charge of the analysis of fertili¬ 
zers and feeding stuffs, has resigned to accept a position in this Department, and his 
position has been filled by the appointment of J. p]. Halligan. J. T. Felt has been 
appointed assistant chemist. 
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Maine Univeriity and Station.—Sanford C. Dinsinore, assistant chemist of the 
station, resigned July 1 to accept a similar position at the Nevada Station, and John 
B. Reed, for two 3 'ears instructor in chemistry in the university, has been appointed 
to succeed Mr. Dinsinorc. 

Maryland Station.—K. 1*. Walls, assistant in agronomy, has resigned, and will take 
up the study of medicine at Johns Hopkins University. 

Michigan College.—U. P. Hedrick, professor of horticulture, has resigned to accept 
the position of horticulturist at the New York Stwte Station. Professor Hedrick 
has been succeeded by S. W. PJetcher of Cornell University. 

Miisisiippi College and Station.—At the beginning of the present college year the 
dairy department of the college and station will occupy a new barn costing about 
$6,000. The building is T-shaped, the upright being 40 by 60 ft., 2 st< 7 rit\s high, and 
the cross 240 by .SJ5 ft., 1 story high. The former contains on the first floor a milk 
room and a bath room with cement floors, an office and several feed rooms with 
wood floors. The second story is devoted to storage for grain and roughage. The 
stable contains 100 stalls for milch cows, 6 box stalls for calves, and 6 box stalls for 
bulls. The stable floors are of cement and the stalls of brick to a height of about 
6 ft. The framework and w’alls above the brick are of wood, mostly native pine. 
Both feed and manure will be handled l)y means of trolleys, the latter being carried 
by gravity to a manure shed senm* distance from the barn. 

The summer school for teachers, held from June 20 to July lo, ha<l an enrolment 
of more than 200 teachers. The industrial courses included agriculture, horticul¬ 
ture, nature study, school gardening, manual training, and drawing, and this feature 
of the work was so popular with the teachers that they passed resolutions asking 
that the school be held again next year. 

Nebraska University and Station.—A. Keyser has been api)ointed assistant in agri¬ 
cultural chemistry. (\ W. Melick, former instructor in dairying, has been ai>i>oiiited 
instructor in dairying at the Kansas Agritailtural (College. Provision has been made 
by the regents of the university for improvements (posting about $30,000. These will 
include the erection of a new barn for jug feeding experiments, the rearrangement of 
cattle feeding barns and sheds, and the (construction of a sewer. 

Nevada University and Stetion.—The station staff has recently completed a ten-day 
tour through the eastern part of the State, where farmers’ institutes were held at 
various places. C. K. Fitzmaurice has resigned as assistant chemist of the station 
and S. C. Dinsmore of the Maine Station has been appointed to tak(‘ his place. N. E. 
Wilson, vice-director and chemist of the station, has been ai)pointed dean of the uni¬ 
versity and consulting chemist to the station. S. B. Doten, station entomologist, has 
resigned to become principal of the university high school. J. E. Stubbs, president 
of the university and director of the station, luus been given a year’s leave of absence 
in order that ho may rest and regain his health. 

New Hampshire College.—-Charles Bro(jks, formerly assistant in botany in the 
University of Missouri, has been appointed instructor in botany. 

New Jersey Stations.—Equipment ha.s been provided for investigations in plant 
nutrition in which the fertilizer reciuirements of soils will be studied with cereals and 
leguminous plants. 

North Carolina College.—F. C. Reimer, formerly assistant horticulturist and botanist 
at the University of Florida and the Florida Station, has been made assistant horti¬ 
culturist at the college. 

Oklahoma College and Station.—W. R. Wright, a graduate of the Michigan Agricul¬ 
tural College, has l^en appointed assistant in bacteriology in thfe college and station 
succeeding J. F. Nicholson, who, as previously noted (E. S. R., 16, p. 1141), has 
^en made botanist and entomologist. C. E. Quinn, a graduate of the University of 
Nebraska, has been appointed assistant in soils and crops in the college and station 
during the leave of absence of L. A. Moorhouse. F. A. Hutto, principal of the school 
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of agriculture and domestic economy, has resigned. E. H. Kiley, formerly assistant 
in animal husbandry in the college and station, has been ai)pointed principal of the 
school of agriculture and domestic economy in the college and assistant in agricul¬ 
ture in the station. C, II. Tourgee has l>een relieved of station work and is no 
longer assistant in agriculture. 

Penniylvania College and Station.—Tlnnnas I. Mairs, assistant j)rofessor of animal 
industry in the college, has been adtled b* the station staff and place<l in charge of 
the work in animal industry. Robert K. Stallings, assistant in animal nutrition in 
the station, has resigned to accept a position with the North Dakobi Station. F. W. 
Christensen, of the II. S. Department of Agriculture, who served last year as assist¬ 
ant in eonnoctionwith the animal nutrition ex peri men t'J, has been appointed assistant 
in agronomy and animal industry in the station. A. VV. Clark, assistant chemist, 
resigned July 19 to accept a position in the New York Stato Station. • The division of 
botany of the station has been discontinues!. 

Porto Rico Station.—(). W. Rarrett, entomologist and botanist of the station, has 
resigned to ae(H*pt a position in the Olliee of Seed and Plant Introduction of the 
Bureau of Plant Industry of this Department. 

Rhode Island Station.—In cooperation with the Bureau of Animal Industry of this 
Department the station has begun experiments in breeding turkeys wdth a view to 
controlling the so-ealle<l lilackhead disease. George E. Adams, assistant in agron¬ 
omy at the station, has been made associate agronomist. 

South Dakota Station.—The agronomy division of the station has lx‘en put under 
the immediate supervision of the director, James W. Wilson. J. >S. (^ole, assistant 
in agronomy in the college, has lieen made assistant in agriculture in the station. 
An a<lditioual quarter section of laud has been purcluised recently by the State for 
the agricultural departineut, making in all a total of 480 acres for agronomy and 
live stock investigations. The first annual farmers’ excursion to the college in June 
was very successful. 

Tennessee Station.—II. A. Morgan, <lirector and zoologist and entomologist of the 
station, has been apjiointed Htate entomologist and plant pathologist. 

Texas College.— David F. Houston, president of the college, has been called to the 
presidency of the State University, and has accepted. 

Utah College and Station.—W. W. McLaughlin has been appointed irrigation engi¬ 
neer; II. J. Frederick, veterinarian; E. G. Peterson, assistant entomologist; and C. W. 
Porter, assistant chemist. Robert Stew’art, a.ssi8tant chemist of the station, has also 
been made assistant professor of ehemi.stry in the college. Jii compliance with a 
law passed by the last legislature discontinuing the engineering courses in the col¬ 
lege, the board has decided to take no more new students in engineering, but i)rovi- 
sion lias been made for those who have already entered to complete their courses. 

Virginia College and Station.—The second annual meeting of the Virginia State 
farmers’ institute, held at Roanoke on July 12, 13, and 14, was attended by over 600 
farmers. On the last day of the institute an excursion train was run to Blacksburg 
for the purpose of visiting the college and station. Resolutions were adopted asking 
the State legislature to api)ropriate |100,000 for the development of college and sta¬ 
tion work. 

Washington College.—The name of the Washington Agricultural College and School 
of Science has been changed to State College of Washington. The courses of study 
will remain the same as heretofore. J. J. Browne and S. G. Cosgrove have been 
appointed regents. 

WUoontin TJniveriity and Station.—^The following appointments have been made: 
D. H. Otis, of the Kansas Agricultural College, assistant professor of animal nutrition 
and assistant to the dean; C. A. Ocock, of the University of Illinois, assistant in agri¬ 
cultural engineering; J. G. Moore, assistant in horticulture; G. H. Benkendorf, assist¬ 
ant in dairying; and E. R. Jones, assistant in soils. 
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The last legislature passed an act reipiiring that all stallions used for breeding pur¬ 
poses in the State be registered and licensed by the department of horse breeding of 
the College of Agriculture, University of Wisconsin. The purport of the act is to 
necessitate the standing of stallions for what they actually are as regards breeding, 
and to weed out, so far as possible, sires that are notably unsound. It is expected 
that the effect of this new law will l)e to encourage the use of sound, pure-bred, pedi¬ 
greed sires and lead to the more general recording of eligible colts, while at the same 
time discouraging the use of unsound, grade, “scrivl>,” and crossbred sires. The act 
will take effect January 1, 190t). Dr. A. 8. Alexander has been placed in charge of 
this department. 

Domestic Science Work in Great Britain.—In (ireat Britain cookery and other 
branches of domestic sinence are attracting a good deal of attention, and work along 
these lines is encourage<l through state and municipal aid, by the county councils, 
board of eilncation, and in other wavs. A larg(» new’ wing, recently added to the 
Gloucestershire School of Domestic Science at (Gloucester, was formally r»pened 
April S. The board of education holds regular examinations in cookery, tht‘ chem¬ 
istry of f<K)d, and tln^ theory and practice of teaching nutrition. Tin* interest in 
work along these lines is shown by the attention attracted by the sixteenth annual 
cookery and food (‘xposition, which was opened ^lay 2 ))y the Duke of (^uniaught, 
at the hall of the Royal Agricultural Society, Westminster. This exhibition was 
largely educational, ami courses of lectures and demonstrations of tin* prt'paration of 
foods W’ere given. A collection of ancient culinary implements, old cookery })ooks, 
etc., was exhibited. The i)ri7A* list was liberal, and the competitions arranged for 
army and navy cooks ami for school chil<ln*n excite<l nnich interest. 

Society of American Florists and Ornamental Horticulturists.—The twenty-lirst annual 
meeting of this society was held in Washington, August 15 to 17, with about JG,000 
delegates and visitors in attendance. Prof. B. T. Galloway, of this Dejuirtment, gave 
an illustrated lecture before the association in which he d(*scril)ed the work that the 
Bureau of Plant Industry is doing along the linesof horticulture and agriculture in the 
introduction of new fruits trees, and plant-j, and in the fostering of public interest in 
these subjects, both from an esthetic ami industrial ])oint of view. Miss Susan B. 
Sipedescribed the work of the Bureau of Plant industry in encouraging civic improve¬ 
ment and the teaching of horticulture in the public schools of Washington. Other 
important papers presented at the meeting w(*re Ileli)s to Floriculture iii the South 
and Southwest, by R. Nicholson, ami The Ideal Gountry Home for the Man with a 
Long Head and a Short Purse, by Oglesby l*aul. A number of e.ssays on the Ideal 
Fanployer were submitted in eompetition for cash prizes. The tirst })rize on this 
siibjec’t was w'on by S. S. Skidelsky. A eoiimiittee of five was apiM)iiited by tlio 
president of the society to investigate the feasibility of preparing a text-book of horti¬ 
culture for dissemination by florists^ clubs and report at the next meeting. Dayton, 
Ohio, w’as selected as the place for the next annual meeting. The following ofiicera 
were elected: President, W. F. Kasting; vice-president, II. L. Altick; secrebiry, W. J. 
Stew art. H. B. Beatty was continued as treasurer. 

Dunn County School of Agriculture.—A recent bulletin of this school announces sev¬ 
eral lines of W’ork which the school is prepared to do for the farmers of the country 
free of charge. This work includes testing of milk and seeds; inoculation of clover 
and other legumes; treatment of oats for smut and potatoes for scab; grafting of 
apple trees; planning of roads, barns, silos, poultry and milk houses, water systems, 
and drainage and sewage systems; selecting of imre-hred stock, and giving informa¬ 
tion regarding feeds, stock, crops, diseases, insects, spraying, and other farm subjects. 

District Agricultural Schools of Alabama.—By recent action of the boards of control 
of the nine district agricultural schools of Alabama each hoy in attendance at these 
schools will be required henceforth to w^ork at least 2 hours a week at the school 
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farm, and each girl will be required to do practical work in floriculture and other 
kindred subjects. 

Personal Mention. — (Tcneral Roy Stone, the first chief of the Oflice of Road Incjuiry 
of this Department and a distinguished veteran of the Civil War and the Spani.sh- 
American War, died at his liome in Mendham, near Morristown, N^. J., on August 7, 
and was interred with full military honors at the Arlington National Cemetery on 
August 10. He was 72 years of age. 

(tcneral Stone was a pioneer leader in the movement for good n>ads in the Tnited 
States. For many years previous to the establishment of the Office of Road IiKpiiry, 
Oeneral Stone ha<l been agitating the imj)rovement of the country roads, and in his 
home county he suc(;eede<l in perfecting a system of roads which served as a practical 
object lesson for the State of New Jersey and led to the building of a coin))U‘te system 
of improved liighways in that State. He was largely instrumental in securing the 
])assage of the bill for the establishment of the Oflice of Road Impiiry in the Depart¬ 
ment of Agriculture, and when the law went into effect he was appointed )>y Secretary 
Morton as a special agent in charge, organizing and directing the work. With a 
liinite<l appro]>riation, he did much to i)opularize the niovement for good road.s, and 
he inaiigurated a system of ol)ject-le.sson roads which greatly stimulated interest in 
the subject. Many instructive publications were issued under his direction. 

Fugene Risler, honorary director of the National Agricultural Institute of France, 
<lied August fi at the age of 77. His early agricultural stmlies were carried on at 
Grignon and Versaille in Framv and at Hohenheiin ami Kegenwald in Germany, 
following which lie traveled extensively, studying the agricultural conditions and 
])ractices in various countries. He became a frequent contributor to the French 
agricultural pre.'^s, his tir.st articles .'icdting forth Ins observations on agriculture in 
the countries he visited. In l<H5ti he secured an estati‘ of about 200 acres near Nyon 
in Switzerland and established there at his own exjiense the first Swiss agricultural 
exjieriment station. When the National Agricultural Institute was reesUiblished at 
Paris in lS7fi Risler was made professor of comparative agriculture, and in 1870 he 
succee<led Tisserand, who ha<l been appointed director of agriculture in the agricul¬ 
tural ministry, as director of the institute, a position which he held until his retire¬ 
ment in 1901, Among his numerous agricultural publications is his well-known 
treatise on agricultural geology, (‘onsisting of 4 volumes. A (]uite full a<*count of 
his life by H. Hitier is given in No. of the current volume of the Journal (VAgri- 
culture J^atique, to the columns of w'hich he contributed freijuently ever since 1852. 

AV. H. Beal, of this Office, J. T. Willard, of Kansas, L. H. Smith, of Illinois, and 
W. I.. Jejison, of C'alifornia, were delegates to the International Congress of Agricul¬ 
tural Kducation at Liege, Belgium, July 28 and 29. The congress w as w ell attended, 
about 150 delegates, representing 12 countries, being present. An international com¬ 
mittee w'as appointed to give continuity to the work of the congress. Dr. A. C. True, 
W. H. Beal and L. H. Smith Ixung the American representatives on this committee. 

A. B. Graham, who as superintendent of Springfield Township Schools, Clark 
County, Ohio, has for a number of years lieen active in promoting agricultural 
education in the public schools, has been placed in charge of a newly organized 
department of agricultural extension in the Ohio State University. One of the fea¬ 
tures of the extension work to be undertaken wdll be the publication at regular 
periods of bulletins relating to the extension of agriculture in the rural schools. 

John A. Widtaoe, who recently retired from the directorship of the Utah station, 
has become director of the agricultural department of Brigham Young University at 
Provo, Utah. For three or four years past the church schools have been giving 
attention to the teaching of elementary agriculture, and there is considerable demand 
for that kind of instruction at Brigham Young University. It is proposed to 
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Btrengthen this branch of the work at the university so far as funds at its disposal 
will permit. 

Nature states that among the honors recently conferred by King Edward VII upon 
the occasion of his birthday was that of G. M. (f. (Companion of the Order of St. 
Michael) upon James W. Robertson, late commissioner of agriculture and dairying 
of the Dominion of t-anada. 

William H. Kelley, chief veterinarian of the New York State department of agri¬ 
culture, was a delegate for the Ihiited States to the International Veterinary Congress 
held at Budapest, Hungary, Septeml)er 3 to 9. 

MiscellaneouB.—The first annual meeting of the Indiahoma Fanners’ Union, includ¬ 
ing members from the Indian and Oklahoma Territories, was held at Tishomingo, 
I. T., July 18-21. The programme inclmled addresses by J. A. Bonsteel and W. J. 
Spillman, of this Department; J. B. Thoburn, secretary of the Oklahoma Board of Agri¬ 
culture, and V. (t. Holden, j)rofes8or of agronomy at the Iowa Agricultural College. 

The Idaho Industrial Institute at Weiser, Ida., has recently erected and equipped 
a dairy building to handle the milk from a dairy of 40 cows, and is constructing a 
reservoir for irrigation purposes which will cost about $5,000. 

The last report of the Royal Botanic tlardens at Peradeniya, Ceylon, advo(*ate8 
the establishment of a cotton exfH?riment station in the dry region of north-central 
Ceylon, to be supplied with w^ater from irrigation tanks. The soil is said to be 
excellent and the Icwality well suitiul to Sea Island cotton. The establishment of 
such a station is pronounced of primary importance. 

Two numbers have l)een received of the KaumtH Agricidturul lien€v\ a monthly 
magazine published by the students of the Kansas Agricultural College and devoted 
to agricultural education, college news, and notes (‘oncerning the alumni of the insti¬ 
tution. 

According to a recent note in Srience^ an agricultural conference wtis hehl at Aber¬ 
ystwyth, Wales, the third week in June, to ai<l in extending and developing the 
work of the agricultural department of the University College of Wales. The college 
is now^ receiving from the board of agriculture $4,000 for its agricultural department, 
$1,000 for a new farm opened on the <lay of the conference, and one-sixth of the 

residue grant” to the County Councils for the counties connected with it. The 
County Councils were asked to appoint delegates to another conferentie to Ihj held 
in October to consider details of a scheme of organization for the agricultural depart¬ 
ment of the college. 
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Among the presidential addresses at the South African meeting of 
the British Association the past summer was one on irrigation, which 
is especially worthy of note on a(‘count of its treatment of the larger 
irrigation problems of the world. It brought together, furthermore, a 
large amount of information regarding the prominent features and 
conditions of irrigation in the principal irrigated countries. The 
address was delivered before the section for engineering by Sir C. Scott 
Moncrieff, president of the section. The speaker was competent to 
discuss the subject from his extended experience in the principal 
irrigated countries, and the study he has made of it from an economic 
as well as an engineering standpoint. 

The paper served to show anew the enormous proportions which 
irrigation has attained, and the scientific basis which it has been placed 
upon in some of the countries of the Old World. It brought out in a 
rather striking way the similarity between the problems which are 
occupying special attention in other countries and those which are 
uppermost in this country, such as the pumping of water, utilization 
of artesian wells and of small reservoirs, the necessity for drainage as 
an accompaniment of irrigation, and the basis of payment for water. 
It also gave some striking illustrations of the colonization in India and 
elsewhere of vast tracts of country which, previous to the installation 
of irrigation works, were desert wastes. 

The speaker characterized the irrigation in India and Egypt as being 
on the largest scale, that of Italy as having the most highly finished 
works and careful water distribution, and that of America as exhibit¬ 
ing rapid progress and bold engineering. It is in India that irriga¬ 
tion on the largest scale is to be found,” the Great Plains of northern 
India being peculiarly well adapted to it, and the teeming population 
absolutely dependent upon it for maintenance. As shown by the 
recent report of an irrigation commission, there are now under irriga¬ 
tion in that country something over forty-four million acres, or ten 
times the area at present irrigated in this country. 

The greatest of its canals, discharging from 3,000 to 10,500 cubic 
feet of water per second, was built to carry water into a tmet entirely 
desert and unpopulated. It was opened in 1892 and enlarged, and ten 
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3^ears later was irrigating 1,829,000 acres, supporting a population of 
eight hundred thousand inluibitants, who weiv })rought there from more 
congested parts of India. The Ganges Canal, opened in 1854, ^‘at a 
time when there was not a mile of railway and hardly a steam engine 
within a thousand miles,” has a length of nearly ten thousand miles, 
including distributing canals. Supplemented by the lower canal, 
drawn from the same river, it irrigates 1,700,000 acres annually. 

A very bold and successful piece of irrigation engineering in south¬ 
ern India, which was (completed a few years ago, diverts the waters of 
the Periyar River through the mountains to the plains on the other 
side. The river formerly descended to the sea on the west coast, 
where its waters could not be utilized, and large expenditures were 
required ])eriodicaUv to (‘ontrol its furious floods. A dam was built 
across its course and a tunnel made through the mountains, enabling 
the reservoir to b('. discharged into a system of canals to the east and 
applied to the irrigation of a vast area nnich in need of water. 

In the state of Mysore a reservoir is now under construction which 
closes a valley containing over two thousand sejuare miles by means of 
a masonry dam 142 feet high. The reservoir thus formed will contain 
30,000 million cubic feet of water when filled, which, however, will 
rarely oc^cur, the reason for the height of the dam being an engineer¬ 
ing one rather than the ne(‘d of ordinarily impounding such an 
enormous volume of water. 

Perhaps there are no more familiar examples of the wonders 
wrought by irrigation than those furnished by Kgypt, but to the lay¬ 
man Mr. Moncrieff\s statement that puiely agricultural land near 
Cairo, where the average rainfall is only 1.4 inches, is sold as high 
a.s $750 an acre is a revelation of the value which irrigation has placed 
upon the.se desert lands. 

Here, it will be remembered, is the great Assuan Dam, six hundred 
miles below Cairo. This dam holds up a depth of sixty-six feet of 
water, forming a lake of more than one hundred miles in length, 
extending up the Nile Valley, and containing 38,000 million cubic feet 
of water. Ihe chief object of this great reservoir is to enable peren¬ 
nial irrigation to be substituted in upper Egypt in place of the basin 
system of watering the land through the Nile flood only—that is, to 
enable two crops to be grown every year instead of one, and cotton 
and sugar cane to take the place of wheat and barley. It is expected 
that these works on the Nile will be tinished in 1908.' There will then 
have been spent on the great dam at Assuan, the minor one at Assuit, 
and the new canals of distribution in upper Egyxyt about il6,500 000^ 
or approximately $31,525,000. ‘ j » 

Not only will this undertaking have a far-reaching effect upon the 
agriculture of the country, the methods of cropping, and the handling 
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of water, but it is calculated that it will increase the land rental by 
over $13,000,000 and its sale value by upward of $130,000,000. 

But in spite of these lafge enterprises, wells and small reservoirs are 
employed to a large extent in some countries, and have the advantage 
of placing the control of the water in the hands of the farmer. It was 
stated that about thirteen million acres, or 30 per cent of the lands 
irrigated in India, are watered hy wells. Small reservoirs are also 
very numerous. In the native state of Mysore there are about forty 
thousand irrigation reservoirs, or practically thice to (*very four 
square miles, and in southern India no less tlian ninety thousand of 
these small reservoirs are recorded. 

The large volume of water reejuired lo ])c ston'd for an acre of land 
is often a matter of siirprise to those wlio have not given the subject 
attention. Mr. Moncrieff stated that in India the storage of a million 
cubic feet of water does not suffice for more than six or eight acres of 
rice, while about one-third as much would ])e recpiircd for wheat. He 
speaks of districts so flat that to store water enough to irrigate an acre 
requires the drowning of more than an e(|ual area; hut as the irrigated 
acre yields eight or ten tinu's as much as the unirrigated one, the idea 
is not as impractical as would at first appear. After the storage reser¬ 
voir has been emptied it is often possible to raise a good crop on the 
saturated bed. 

Improvement in the means of raising water is one of the most im¬ 
portant of recent developments in irrigation. Measured by value, 
nearly one-tenth of the irrigated products of this country are now 
grown with water lifted by pumps. In the rice districts of Louisiana 
one-fourth of the outlay in growing a crop is for pumping; and man¬ 
ifestly the efficiency of the pumping machinery employed, which has 
been found In our own investigations to vary all the way from 5 to 82 
per cent, has much to do with the profits of farming. 

The centrifugal pump is rapidly coming into use in connection with 
irrigation, and is being extensivel}^ installed in this country where 
pumping is required. It is interesting to learn that these pumps are 
taking the place of the primitive shadoof, which has been for ages the 
method employed for raising water along the Nile. As the cotton and 
sugar cane crops in that country yield from $30 to $40 an acre, or 
even $50, the well-to-do farmer can afford a centrifugal pump run by 
steam power. There are now many hundreds of these pumps, fixed 
or portable, working on the Nile banks of Egypt. 

Mr. Moncrieff' was very strongly of the opinion that irrigation 
should be accompanied by drainage, a view which is coming to be 
widely held in this country. Speaking specifically upon the subject, 
he said: In the great irrigation systems which 1 have been describ¬ 
ing, for a long time little or no attention was paid to drainage. It 
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was taken for granted that the water would be absorbed or evaporated, 
and get away somehow without doing any harm. This may hold good 
for high-lying lands, but alongside of these are low-lying lands into 
which the irrigation water from above will percolate and produce 
water logging and marsh.” 

This is exactly what has happened in many places in our own country, 
rendering land practicall}’^ useless and often causing it to be abandoned 
for cultivation. Where the evil has not progressed so far as this, 
alkali has taken possession of vast tracts of land, greatly restricting 
its value and the uses to which it can be put, and even rendering it 
unfit for any crops. 

The speaker advised that the drainage canal should be constructed 
along with the irrigation canal, and he (jnoted no less an authority than 
Sir W. Willcocks in support of this. The latter states that the capacity 
of the drain should be one-third of that of the canal. ‘‘ The two should 
be kept carefully apart—the canal following the ridges, the drain fol¬ 
lowing the hollows of the country, and one in no case obstructing the 
other. This subject of drainage early octmpied the attention of the 
English engineers in Egypt. Jn the last twenty years many hundred 
miles of drains have ]x‘en excavated, some as large as fifty feet width of, 
bed and ten feet deep.’ 

A survey like the above shows that in this country we are, relatively 
speaking, only at the beginning of irrigjition development. A large 
proportion of our first efforts have been little more than temporary 
makeshifts, and have lacked that degree of stability and permanenc}^ 
which characterizes th(^ works of the Old World and which is so 
important when we consider the dependence of arid agriculture upon 
irrigation. This dependence is not temporary, as are some conditions 
of agriculture, but is to be reckoned with as a permanent requirement 
of farming. Mr. Moncrieff, while mentioning some of our larger and 
better works, comments upon them as a whole as often rude and of 
a temporary nature, the extensive use of timber striking a foreigner 
from the Old World.” He also refeis to the lack of a well-devised 
scheme of water control, such as exists in Italy and elsewhere. 

It required time, of course, to convince capital of the possibilities of 
irrigated agriculture and to bring about a faith which warranted more 
permanent works; and as the experiments had all to be made by private 
enterprise the surprise is not at the imperfect character of these works, 
but at the public spirit and enterprise which have made some of our larger 
and more difficult works possible. Sir W. Willcocks has said that ‘‘if 
private enterprise can not succeed in irrigation works of magnitude in 
America, it will surely not succeed in any other country in the world.” 

Our progress now, both in the development work and the investv 
gation of irrigation problems, is in line with that in other countries^ 
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as judged by the above survey. With the Federal Grovernment sup¬ 
plementing private enterprise in the construction of large projects 
and carrying on extensive investigations upon the use and economy of 
water, this important branch of agricultural development is placed 
upon a rational and intelligent basis which will make for greater per¬ 
manency and stability. 

Elsewhere in this issue a brief account is given of the meeting of the 
National Association of Agricultural Implement and Vehicle Manu¬ 
facturers. This association holds annual meetings, and this year met 
at Niagara Falls the last of September. It represents interests which 
stand very close to agriculture, and the present development of 
instruction and experimentation in farm mechanics makes its deliber¬ 
ations a niattei* of special interest. 

The development of agricultural implements and machinery has 
been very closely connected with our agricultural development and 
the increasing economy of production. It is calculated that in 1830 
over three hours of labor wore employed in growing a bushel of wheat, 
while in 1890 the labor aggregated onl}’^ ten minutes; in 1850 the labor 
represented in a bushel of corn was four and one-half hours, while in 
1894 it had been reduced to about forty minutes. As compared with 
the cost of production in 1830-50, modern machinery now grows crops 
for less than half, although operated by men who receive twice the 
wages paid formerl 3 ^ F"urtherniore, the general (quality of the product 
is better and it is handled in a more cleanly manner. 

The American farmer buys annually one hundred million dollars’ 
worth of farm implements and machinery, and the total assessed value 
of this portion of his e(|uipmcnt is $761,201,000. This is a vast 
investment, upon which he should realize good returns through being 
able to select implements which meet all the requirements for which 
they were purchased, and to secure the highest possible efficiency. 

The introduction of power upon the farm is steadily increasing, and 
among the latest sources of power for this purpose alcohol is com¬ 
manding wide attention. This material is already coming into use in 
Europe, where its application to a great variety of purposes in reduc¬ 
ing hand labor and eliminating drudgeiy has been demonstrated. Its 
convenience, safety, and cleanliness commend it, and especially the 
possibility of its cheap production upon the farm. Alcohol motors 
have been perfected and machinery for distilling improved, and the 
German Government has encouraged the industry by removing the 
taxes from the product used for technical purposes. It is reported 
that i*aw alcohol is produced in that country from potatoes for 13 cents 
a gallon by processes so simple as to be within the reach of farmers. 
Already there is demand in this country for the removal of the taxes 
from alcohol used for technical purposes, the present revenue amount¬ 
ing to nearly fourteen times the cost of manufacture. 
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There is believed to be a wide Held of usefulness open to the agri¬ 
cultural colleges and experiment sbitioiis and the National Department 
of Agriculture in connection with instruction and experimentation 
upon farm machinery and the application and economy of power/ 
The results will be of substantial aid to both the farmers and the. 
implement manufacturers. The men now employed b}" the manu¬ 
facturers in designing and experimentation were often trained for 
something else, as tlu're have been no schools for training men in 
agricultural mechanics; hen(‘c these men are often lacking in their 
knowledge of agricultural affairs, and this affects the efficiency of the 
experimental dej)artments upon which the implement manufacturers 
have to rely to a large extent. 

Alread}^ the experiment stations have been able to^'all attention to 
defects which manufacturers were glad to remedy, and to make sug¬ 
gestions for needed devices which woidd render the use of the machin¬ 
ery more efficient. The corn planter, which is still in a developmenbil 
state, furnishes illustrations of this, as does also the corn harvester. 
Resolutions commending the work of the experiment stations and the 
Department in this line, and indorsing the teaching of farm mechani(js 
at the agricultural colleges, w(‘re unanimously adopted by the associa¬ 
tion, which pledged to these undertakings its cordial cooperation and 
support. 
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Formation of oceanic salt deposits, J. 11. van’t Hoff {Znr Bildumj tier ozeani- 
schen Sitlzablagerungen, Brunmivl': Vieweg cl’* Son^ jip. T7-| fig». 84; rev, in 
Nature [TjuKhni]^ 71 (lOOa)^ AV Av.^v, pp. /iOtS\ 809). —This is the first instalment of 
a collection into one publication <»f the results of the well-known investigations of the 
author and his collaborators on the formation of double salts, the princdpal object of 
whi(di was to study the problem of the formation of natural salt beds. 

“The experimental basis of the work is the <letermination of the solubility, at 
certain temperatures, of the common salts f>f the sea, in water and in solutions of 
ea(;h other. With the information so obtained, it is jiossible to follow exactly the 
crystallization of a solution containing all these salts, as it gradually loses water by 
evaporation at the temperature of the experiment. The tem|>erature most used is 
25° C., whi(!h is fairly representative of the temperature of sea water evaporating in 
salt gardens, such as those of flyeres or Cadiz in summer. 

“ When average sea water has been evaporate<l down to the i)oint at which chlorid 
of sodium begins to crystallize, the liquor contains (in molecular proportions) 100 
NaCl, 2.2 KCl, 7.8 MgCl.,, 8.8 MgSOi; and this mixture of salts is associated with, 
roughly, 1,000 molecuk‘s H^O (exactly 1,004). On allowing this liquor to evaporate 
at 25° C., the crystallization follows a <lefinite route,.which can be traced exactly 
and without difficulty on one of those marvellous charts representing the march of 
jdiysical and chemical jihenomena with w^hich the resourceful inventiveness of vanH 
Hoff has familiarized us. 

“The crystallization takes place in four acts corresponding to the regions in the 
chart. 

“(1) Rock salt: Separation of chlorid of sodium in great abundance. Of the 100 
NaCl present when crystallization began, only 4.fi NaCl remains dissolved; the 
remaimler, 95.4 NaCl, has been deposited. 

“(2) Kieserite region: Separation of chlorid of sodium, sulphate of magnesium, 
and kainit (MgS04. KCl. 8H.^O). The salt separated in this act consists of 4.42 NaCl, 
2.02 KCl, and 3.07 MgSO^; or, 4.42 NaCl, 1.05 MgSO^, and 2 02 kainit. 

“ (3) Carnallite region: Separation of chlorid of sodium, carnal life (KMgCla. 6H2O), 
and kieserite (MgSO,. H^O), and the amounts separated are 0.03 NaCl, 0.1 carnallite, 
and 0.35 kieserite. 

“(4) Final liquor: What remains solidifies to 0.15 NaCl. 7.62 MgCl.^ (bischofite), 
0.08 carnallite, and 0 38 kieserite.” 

A technical method for the determination of free phosphoric acid in super¬ 
phosphates, Geriiardt (Chern. ZAg..^ ^9 (1908)^ No. 14^ pp. 17>s\ 179).—The method 
proposed is as follows: Shake 20 gm. of the superphosphate mixed with 1 gm. of 
ferrocyanid of potassium dissolved in a little water for J hour in 1 liter of water and 
filter; add a known weight of calcium carbonate to 100 cc. of the filtered solution 
and stir for J hour; remove the excess of calcium carlxinate by means of a quick 
filter, wash a little, dry, burn, ignite carefully, and weigh. The difference between 
the calcium carbonate used and that thus obtained furnishes a means of calculating 
the free phosphoric acid. 
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Good results may be obtained by determining carbon dioxid by means of a Scheibler 
apparatus, or by dissolving the uinised carbonate in hydrochloric acid and titrating 
with sodium hydroxid solution, using methyl orange as indicator. The solubility of 
the carbonate and the presence of iron and aluminum are the chief source&of error 
in the method. 

A technical method for determinings free phosphoric acid in superphos¬ 
phates, R. Z<>CKLKR {Chem. ZUj., i^9 (nm), Nos, 17 mV So, p. 3J^).—The author 
believes Gerhardt’s method to l^e unreliable, and considers the alcohol method 
simpler and safer. 

Tables for reckonings the composition of ammoniated superphosphates, 

Gerhakdt {(^hem. Xtg., Sff (190,5)^ No. W^p. Tables are given which show 

amounts of ammonium sulpfete and superphosphate of different grades which must 
be used in order to obtain imUtures containing desired i)ercentages of nitrogen and 
phosphoric acid. 

Analysis of compounds containing nitrogen in union with nitrogen by 
means of EjeldahTs method, C. Flam and and B. Praoer ( Ber. Ikut. Chem. (iesell.y 
38 (1905), pp. 559, 5(10; ahs. in Jour. Chem. Sor. [London^, 88 {1905), No. 509, IJ, p. 
SOI). —‘‘Kjeldahl’s method is applicable to azo-, azoxy-, and hydrazo-eompounds 
which have lieen subjected to the following preliminary treatment: 0.15-0.2 gm. of 
the substance to l)e analyzed is mixed with 10 cc. of alcohol, 0.5-1 gm. of zinc dust, 
and 2-5 cc. of concentrated hydrochloric acid of sp. gr. 1.19, and hivated until docolor- 
ization takes place. Ten cubic centimeters of concentrated sulphuric acid and 0.6 
gm. of crystalline copper sulphate are then added and th.e mixture heated until 
white fumes are evolved. After addition of 6 gm. of powdered poUissium sulphate, 
the liquid is heated until it becomes clear and light green. This method does not 
give accurate results with phenylhydrazin, benzylidenephenylhydrazin, and formazyl 
comiK)unds.** 

The gravimetric determination of nitric acid by means of nitron according 
to Busch, A. Gotbier (Zischr. Augew. Chem., 18 {1905), No. IS, pp. 494-499). —The 
author reports a series of tests of the accuracy of Busch's method (E. 8. K., 16, p. 945) 
under various conditions, especially solubility of the nitron and the nitron precipi¬ 
tate in water. The form of the method which he recommends and with which he 
obtained very accurate results is as follows: 

Dissolve 0.1 to 0.15 grn. of pota.ssium nitrate, or a corresponding amount of the 
other material to lx? tested, in 80 cc. of water in a beaker covered with a watch glass, 
add 12 to 15 drops of dilute sulphuric acid, and bring to boiling temperature; remove 
the dame and add to the hot solution 12 to 15 (‘c. of a 10 per cent solution of nitron 
in 5 per cent acetic acid; stir the mixture and allow to stand for J to i hour, during 
which time the nitron nitrate will cry.stallize out. When the solution has attained 
room temjierature place the beaker in ice water and after 1 to Ij hours collect the 
precipitate on a weighed Neiibaiier crucible by decantation of the mother solution, 
using gentle suction, wash with 10 to 12 cc. of water at 0° C., dry, and weigh. 

The qualitative determination of nitric acid by means of the diphenyla- 
min reaction, G. Frerich.s {Arch. Plim-m., 243 {1905), p. 80; ahs. in Chem. CenlhL, 
1905,1, No. 13, p. 957).—The author calls attention to the fact that this reaction is 
interfered with by the presence of a number of substances, such as ferric salts, chro¬ 
mates, etc., and he describes a method of treatment with ether and sulphurous acid 
solution which overcomes some of these difficulties. 

On Frericha’ method of determining nitric acid in water, Utz (Chem. Ztg., 
29 (1905), No. 14, pp. 177, 178), —This method (E. 8. R., 14, p. 940) was compared 
with favorable results with those ot Schulze-Tiemanri and Mayrhofer. 

A new method for determining ammonia, A. Trillat and Turchet (Bui. Soc. 
Chim. Paris, S. set., S3 (1905), No. 6, pp. 304-308; Compt. Rend. Acad. Sci. [Paris], 
140 (1906), pp. 374-377; ahs. in Chem. Centbl., 1906,1, No. 11, p. This method, 
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which is claimed to be superior to the ordinary Nessler method, is l>ased upon the 
fact that when 3 drops of a 10 per cent potassium iodid solution and 2 drops of a sat¬ 
urated alkali hypochlorite solution are added to 20 to 30 cc. of water containing 
ammonia, a black coloration is produced which can be easily compared with stand¬ 
ard solutions as in the Nessler test. 

Application of the nitrogen iodid reaction in determining ammonia in pot¬ 
able waters, A. Trillat and Turchet {Bui. Soc. Chim. Paris, fl. ser., .i,! {1905), No. 
0, pp. S08-S10). —A series of tests of the above described method on samples of water 
froni different sources arc reporte<i. 

On a new method of determining ammonia in ammoniacal salts applicable 
to the study of potable waters, A. Trillat and Turchet {Aim. Inst. Pasteur, 19 
{1905), No. 4y PP- ^259-265), —A summary of the article by the sanje authors noted 
above. 

On the physico-chemical analysis of cultivated soils, H. Laoatu {Compt. 
Rend. Acad. Sd. \_Pari8'\, 140 {1905), No. 10, pp. 669-072, fig. 1). —A uniform graphic 
method of representing the n'sults of physico-chemical analysis is descrit)ed and its 
applanations briefly explained. (See also E. S. R., 10, p. 756.) 

Determination of sulphur and phosphoric acid in foods, feces, and urine, 
W. L. Dubois {Jour. Amer. Cheni. Soc., 27 {1905), No. 6, pp. 729-722). — A note on 
the calorimetric methods followed at the Bureau of Chemistry of this Department, 
particularly that of Neumann and !Meinertz.« For earlier notes on the same subject 
see E. S. R., 16, p. 539. 

The analysis of wheat and flour for commercial purposes, H. Snyder 
{Reprinted from Rpl. 5. Internat. (hug. App. Chem., Berlin, 1902, Sect. 6, rol. 3, pp. 9, 
pis. 2). —The moisture content, acidity, total an<l alcohol-soluble nitrogen, the j>ower 
to absorb water, microscopical charac'teristics, and other factors of value in determining 
the quality of flour are discussed, and methods of carrying olit some of the determi¬ 
nations are described. 

According to the author, “while no large amount of chemical work has yet l)een 
done in the way of testing wdieat and flour for commercial purposes, the results wdiich 
have l)een secured are sufficient to showr that the milling of wheat is as capable of 
chemical control as is the sugar or any other industry.'’ 

The separation of proteids, H. C. Hasla.m {Jour. Physiol., 32 {1905), Nos. 3-4, 
pp. 267-298). —On the basis of experimental evidence the author proposes methods, 
regarded as exact, for the separation of proteids by precipitation, one of w hich is 
dependent upon repeated precipitation and constant volume until the organic nitrate 
in the filtrate is constant in quantity, and another a method of fractional precipita¬ 
tion different from that of Pick. 

“The application of these methods to ])roteids of serum and the digestive mixture 
shows that the various procedures (crystallization excepted) of previous authors in 
dealing with these complicated mixtures are quite inadequate to produce pure sub¬ 
stances. Albumoses have been completely separated from peptones and other bodies. 
On this separation is based a method of estimating total mixed albumoses. Primary 
albumoses are shown to consist of at least three substances: Iletero-albumose, 
nr-proto-al bumose, ^-proto-al bumose.'' 

The author states that “a particular proteid (or group of proteids) being precipi¬ 
tated, carries down with it large quantities of other proteids and also other sub¬ 
stances, while large quantities of the proteid desired to be precipitated remain in 
the filtrate.’^ It is suggested that “the best explanation of the tenacity with which 
these bodies cling to each other is to be found in the supposition that there is some 
sort of loose chemical combination among them. This hypothesis would also explain 
the fact that once a complete separation has been effected, if the products are arti- 


oZtschr. Physiol. Chem., 43 (1904), p. 37. 
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ficially niixcMl ajjain, a second separation is not so difficult. It is also in harmony 
with our t'cneral knowledge of the ohemi(»l condition of the living; orjranisin. 

“When the clieniical ecinilihriiun of such a system of proteids in loose combina¬ 
tion is upset by tlie addition of a precipitant, only a partial separation is effected, 
some of the soluble proteids ^oinjjj into the precipitate and some of the insoluble 
remaining in the filtrate, the loose combination in these two cases l)eing maintained. 
It is only by extensive and exact methods such as I have described that we can hoi)e 
to effect the isolation of such bodies.’* 

Simple proteids and their cleavage by ferments, A. Kosskl and Dakin 
(Mnnchoi, MviL ]Vch)m‘Jn\, r>J (1904), Xo. IS, p. S/fT}; ah». In Ifyg. Rundschau, 15 
(1905), Ao. 9, pp. 451, 45S).—Th^ simplest known proteid, according to the authors, 
is salmin, which gives 5 cleavage products, namely, <r-pyrrolidin-carbonic acid, serin, 
amino-valeric acid, urea, and diarnino-valeric acid or ornithin. Data are given regard¬ 
ing the <'leavage pnxlucts obtained by the action of erepsin on clupein, and the 
structure of proteids is discussed. 

Investigations on the vegetable proteids, T. H. Osbornk (('onnevticat Stale 
Sta. Rpt. 1904, pf. 5, pp. 457-4S9).—This is a brief summary of investigations which 
have been or are to be published in full in the American Journal of Physiology. The 
subjects investigated are as follows: The alcohol-soluble protein substances of wheat 
flour, the separation and puritication of protein substances, the solubility of globulin 
in salt solutions, and the protein constituents of the castor-oil bean. 

Detection of cotton-seed oil in lard, L. M. T<mMAN ( U. S. Dept. Agr. Yearbook 
1904, pp. S59-S(i£, pis. 4 ).—Tlie author points out the difficulty of detecting lard 
adulterants and the failure of ordinary tests for cot ton-seed oil, and describes Bbmer’s 
test, which has lieen found successful in detecting cotton-seed oil in lard. This test 
depends upon the fact that phytosterol is present in vegetable fats but not in animal 
fats. VV^hile lard front hogs fed cotton-seed meal gave the usual color tests that 
would be given by products containing added cotton-seed oil, no i)hytoaterol was 
present. Phytosterol may be identitied by the forni of the crystals or by the melting 
point of the acetate. 

Investigations on the Gottlieb method of determining fat in milk, M. 8 ieg- 
FELD and W. Rosenbaum (Milrlur. /euthl., 1 (1905), No. 0, pp. 244-^448). — Compara¬ 
tive tests of the Adams, (Jottlieb, and (ierber methods are ret)orted. The results by 
the 3 methods agree<l closely on skim milk ami whey. With buttermilk, however, 
the results by tlie Adams method were usually about 0.1 per cent lower than by the 
Gottlieb method. The substance insoluble in ether obtained in the fiottlieb meth(Hl 
while not identical with lecithin is believed to be derived from that substance by 
oxidation during drying. 

Studies on the possible saponification of fat by concentrated ammonia in 

the Gottlieb-Rdse method, A. Burr ( Milch w. Zenihl., 1 (1905), No. 6, pp. •^48-‘250). _ 

The results of the experiments reported indicate that ammonia does not cause a 
saponiflcation of the fat in the determination of fat in milk by the Gottiieb-Rijse 
method. 

The identification of artificial coloring matter in fat, H. Sprinkmeyer and 
H. Wagner (Ztschr. Untersuch. Nahr. a. Genus.v)Hl , 9 (1905), No. 10. pp.598, 599),— 
In the method described 10 gm. of melted fat is shaken w ith 10 cc. of petroleum 
ether. Fifteen cc. of glacial acetic acid is then added and the mixture thoroughly 
shaken and allowed to stand Added coloring matter is indicated by the yellow or 
pink color of the lower layer of the liquid. 

A new automatic pipette, Greiner and Friedrichs (Ztschr. Angew. Chem 18 
(1906), No. 12, p. 465, figs. 2). 

Standard methods of sampling: A review with some suggestions, M. L. 
Griffin (Jour. Soc. Chem. Indus , 24 (1905), No. 4 pp. 188-185).—k review. 
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The sampling^ of fertilizers, L. Grandeau {Jour. A(jr. Prut.y n. ser., 9 {1905), 
Nos. 17, pp. 53S, 534). — A. brief diaciiSHion of j^eneml conditions and precautions to be 
observed in sampling, with directions for sainiding fertilizers of different kinds and 
physical condition. 

METEOROLOGY—WATER. 

The Weather Bureau and the homeseeker, K. L. Wells ( 11. S. Dept. Agr. Year- 
hook 1904, pp. 353-35S). —This article discusses the history and causes of inoveinents 
of population in the United States and explains how the climate and croj) service of 
the Weather Bureau may aid the homeseeker in determining whether the proposed 
change will be advantageous and in making plana to meet the new conditions and to 
turn them to his profit. 

Meteorological observations, W. T. Ellis, R. Roberthox, W. S. Blair, S. A. 
Bedford, A. Mackay, and T. A. Sharpe {Vanatla Kupt. Farms Rpti<. lu()4,pp. 17,18,' 
313-310, 353, 354, 30‘3, 409, 4.^)3, Summaries are given of observations on 

temperature, precipitation, etc., during 1904, at Central Experimental Farm, Ottawa; 
Nappan, Nova Scotia; Brandon, Manitoba; Indian Head, Northwest Territories; and 
Agassiz, British Columbia. 

Weather report, 1004, at the Ontario Agricultural College, Guelph, J. B. 

Reynolds (Ana. Rpi. Onlar'iu Agr. (hi. and Kept. Farm, 30 [1904), pp. 33, 3,3 ).—A 
monthly summary for 1904 Is given of observations at (Juelph on temjieratiire and 
precipitation. A summary is also given of mean temperatures, dates of first and last 
frosts for the fi years 1899-1994. The general character of the weather of the year 
1904, which was marked by large <lepartures from th(‘ normal both in temperature 
and in precipitation, is brielly discussed. 

Semi-annual bulletin of the Colorado College observatory containing the 
annual meteorological summary for 1904 {(.hlo. (hi. Stadle.% ll {1005), Sri Srr. 
Nos. 39-41, pp. 117-190, pi. l,Jigs. 3). —This bulletin contains an article by F. H. 
Loud on meteorological statistics, including notes on building, e(|uipment, and 
exposure of instruments, and daily records and monthly summaries of meteorological 
observations; notes on meteorological topics by F. II. Loud, including discussions of 
topography, diurnal change of atmospheric conditions, the cold wind of October 24, 
and tables and charts relative to wind direction and movement, times of sunrise and 
sunset, et(;.; and a paper on The Evolution of the Snow^ Oystal, by J. C. Shedd. 

Meteorological observations, 1903-4, J. G. Haney and 0.11. Eli.ino {Kansas 
Sta. Fill. 128, pp. 380-390). —A summary is given l)y 10-day periods of oliservatione 
at Fort Hays, Kans., on temperature, precipitation, cloudiness, prevailing winds, 
and general soil and climatic conditions (hiring the period from March 1, 190.‘L to 
December 31, 1904. 

Meteorological observations, J. E. Ostrander, G. W. Fatcii, and C. H. Chad¬ 
wick {Massachusetts Sta. Met. lUds. 197, 198, pp. 4 coc/t).—Summaries of observations 
at Amherst, Mass., on pressure, temperature, humidity, precipitation, wind, .«un- 
shine, cloudiness, and casual phenomena during May and June, 1905. The data are 
briefly discussed in a general note on the wx»ather of each month. 

The weather during the agricultural year, 1903-4, F. J. Brodie (,7b?ir. Roy. 
Agr. Soc. England, 65 {1904), PP- 381-392).--\ general discussion of the weather of 
Great Britain and Ireland during the winter of 1903-4, and the spring, summer, and 
autumn of 1904, with tabulated data relating to temperature, rainfall, and sunshine 
during the period. 

Rainfall in southern Rhodesia during December, 1904, and January and 
February, 1005 (Rhodesian Agr. .Jour., 3 (1905), No. 4i PP- 157-159). The rainfall 
at 43 stations during this period is lecorded. 

Meteorological observations of Victor and Camille Chandon of Montdidier, 
H. Duchaubsov (Ml‘ 7 n. Soc. Linn. Nord France, 11 (1903-4), pp. 35-331). Continuous 
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observations during 8t> years, 1784-1869, are summarized. Data are recorded for 
pressure, temi^erature, rainfall, evaporation, casual phenomena, and phenological 
observations. 

On the organization and conducting of meteorological observations, F. W. 

Toussaint {FiihUng^ii Landw. ZUj., r>4 {I90r>), No. 9, pp. 30d-S12).-^X general discus¬ 
sion of this subject. 

Islands for weather forecasting purposes, W. J. S. Lockykh (Nature ^London], 
72 (1903), No. 1857, pp. Ill, 112,Jigi^. .—The importance of meteorological stations 
on islands in the course of the rain-l)earing winds of a country is explained, and the 
desirability of closer cooperation between the meteorologicral services of different 
countries is pointed out. 

The rainfall and of rain-bearing winds, M. Ohassant (Ann. Ecole 

Nat. Agr. Montpellier, n. ser., 4 (1905), 4, pp- 297-320, pis. 7). —This is a sum¬ 

mary of observations at the meteorological station of the National School of Agri¬ 
culture of Montpellier during the |>eriod from 1878 to 1904. 

Data are summarized and discussed with reference to th(i absolute and mean depth 
of rainfall, the number of rainy days, the intensity of rainfall, the distribution of 
rain with reference to direction of wind, snowfall, and hailstorms. The maximum 
annual rainfall for the period was 1,037.5 mm. in 1875, the minimum 450.8 mm. in 
1881. The mean annual rainfall for the whole |>erio(l was 710.1 mm. The months 
showing the greatest rainfall during the perio<l were October 82.4 mm., April 79.1/ 
January 74.5, and November 72.8. The months showing least rainfall were July 25.9 
mm., February 43.8, March 50.2, and August 52.1. 

The average rainfall by seasons was as follows: Autumn 218.4 mm., spring 185.5, 
winter 174.7, and summer 131.4. The average number of rainy days annually dur¬ 
ing the period was 91. Rains occurred most frequently in spring, but the largest 
amount of rainfall occurred, as noted alxjve, in autumn, showing more violent down¬ 
pours during this season. The greatest amount of rainfall occurred with southeast 
and east winds, especially the first. 

An average of 2 snowfalls per year during the period was recorded. The largest of 
these occurred February 10-13, 1890, and January 6-8,1901, each l)eing about 50 cm. 
in depth. Hailstorms occurred very rarely, that of June 28, 1874, however, doing 
considerable damage. 

Measurements of the duration of sunshine at Aas Agricultural College, 
1897-1903, J. Sebelien (Ber. Norges Landbr. JJbiskoles Virks., 1903-4, pp, 
143 - 107 ).—The author discus.ses the apparatus constructed by various scientists for 
making sunshine records and gives comparative results with several of these. 

The main work was done with a Jordan photochemical apparatus, the registration 
paper of which was sensitized with an organic ferrisalt, the picture l>eing developed 
and fixed in a solution of i>otassium ferricyanid. This apparatus registered sunshine 
at Aas (69® 40' N. lat.) during the light season as early as 4.15 a. m., and as late as 
9.30 p. m., which is about 1 hour after sunrise and about 10 minutes before sunset, 
respectively. The a\erage results of the sunshine records for the years given are 
shown on the following page. 
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Average sunshine recordsy Aas Agricultural College, WUI-IUOS. 


January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September.... 

October. 

November.... 
December .... 
Total for year 




In percent 



Sun aliove 
iiori/oii. 

Regl.sU'reil 

sunsliiiu*. 

of lu)nr.s 
.sun alM>ve 

Maxiiniiin.; Minimum. 



horizon. 



Hours. 

Ilnurs. 




209.51 

.51.42 

21.5 

37.2 

13.0 

242.92 

91.03 

37.3 

45.6 

26.4 

352.41 

126.12 

35.7 

58.0 

12.5 

437.20 

17.5. 10 

42.2 

51.3 

29.6 

.520. .56 

240.90 1 

4.5.4 

57.9 

26.4 

5.57.36 

2.57.69 

46.3 

57.6 

33.4 

.V»2.22 

274.3.5 

49.7 

63.7 

38.1 

I7S. 39 

210.73 

44.0 

67.3 

28.3 

282.49 1 

1.50.10 

39.2 

49.9 

19.3 

310. .57 

92.80 

29.9 

.51.1 

14.9 

223.34 

(i8.33 

1 30.4 

40.9 

11.3 

184.11 

22.03 

1 12.0 

27.9 

5.3 

4. 163.14 1 

1.711.17 ! 

! 39.0 

49.2 

33.6 


The results show that tlie months which art* jreiierally considered dark as regards 
number of hours and days of sunshine are also dark in so far as they have the 
smallest percentage of theoretically piissihle sunshine. Jt is also apparent that the 
largest monthly variations in the percentage of sunshine occur during the summer 
months.— f. w. woll. 

On the distribution of photochemically active light on the northern hemi¬ 
sphere at summer solstice, J. Srbrlie.n (Arch. Math, og Natnrridensk., 2G (1904), 
No. 9, pp. hi ).—The paper contains a discussion of previous work in -this line by 
Wieler, J^angley, Spitaler, BunseTi, an<l Koscoe, with results obtained ])y the 
author. 

By means of the formulas of the last two scientists mentioned, the amount of pho- 
tocdiemically active light is calculated which falls on midsummer day on a horizontal 
surface unit from sunrise to sunset for each tenth or fifth degree latitude. According 
to the calculations of the author the maximum number of light degrees of direct sun¬ 
shine, 89,0d0, falls at 30° latitude and the maximum degrees of diffused light, 39,839, 
at the north pole, the total amount of light being highest at 30° latitude (114,835°). 
At 82° latitude as much chemical light is received on the longest day of the year 
through reflection from the sky as by direct insolation, viz, 39,000 light degrees. 

The results of the calculations are i)latted and <liscussed in detail in the paper.— 

F. W. WOLL. 

Photochemical studies of the ultraviolet part of sunlight, J. Sebelien (K. 
Norske Videmk. ikhk. Skr., /, Math. Nat. A7., 1904, No. 9, pp. 69; (Viern. Ztg., S8 
(1904)y No. 104, PP- 12o9-Wi3). —The paper is an exhaustive treatise on methods of 
measuring the intensity of the chemically active rays of sunlight, and of the author’s 
researches on this subject. The latter were made mostly with Kder’s reagent 
(ammonium oxalate and corrosive sublimate)'^ during the years 1898 and 1899. 
The detailed results are given in the paper. 

The precipitates obtained were, on the whole, heaviest in summer and lightest in 
winter, but considerable daily variations occurred, viz, calculated on a 1 sq. cm. 
surface, from a few tenths of a milligram in December to several decigrams in June 
and July, the maximum precipitate ever obtained biiing 590.4 mg. (July 23, 1899). 
The relations of the data obtained by the author to cloudiness, northern lights, sun 
spots, etc., are discussed, and also the amount of photochemical light due to direct 
radiation and to <]iffused light. 

The two kinds of light were found of equal intensity at an altitude of the sun of 
30°, a result that closely corresponds to the determinations of Bunsen and Roscoe.^ 

«Sitzber. K. Akad. Wis. [Vienna], Math. Naturw. Kl., 2. Abt., 80 (1879). 

^Ann. Phys., 108, pp. 254, 255. 
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The author's results fail to show any definite relation between photochemical inten¬ 
sities and the altitude of the sun.— f. w. woll. 

On the importance of land drainage for the prevention of frost, A. G. Hog- 
bom (Svenska Moadulhirfor. Tid»h\, 19 (7»5), pp, llJ-119).—\ discussion of 

the subject with special reference to conditions on moor soils. • 

Well waters from farm homesteads, F. T. Siiittt (Canada Expt Farms Jipts, 
1904, pp. 191-193). Analyses of (iH samples from different sources are reported and 
briefly discusse<l. 

Ground water, M. Kincjelmann (Jour. Ayr. Prat., n. ser., 8 (1904), No,^. 49, pp. 
739-741, figs. 3; 50, pp. 771-773, fiiyn. 7).-A brief general discussion of the conditions 
which influence the percolation and level of water in soils and the formation of 
springs, etc. 

The natural hardness of water, E. Basc ji (Cfirm. Zfg., 29 (1905), No. 14 , pp. 
176, 177; ahs. in Chem. Centbl., 1905, I, No. IS, pp. 956, .9/77).—The author points out 
the im|>ortance of making a sharj) distinction la^twcen ttan])orary and carbonate hard¬ 
ness, as well as between permanent and gypsum hardness. 

The purification and sterilization of waters by means of calcium peroxid 
according to the Freyssinge and Roche method (Ann. ('him. Analyt., 10 (1905), 
No. 4, pp. 149, 150). —A brief description of the method. 

Changes in the bacterial content of water in passing through a distribut¬ 
ing reservoir, 13. G. Philbrick (J6s. in Science, n. ser.,21 ( 1905), No. 535, p. 493 ).— 
Routine ■w’eekly analyses covering a period of 10 years of the influent and effluent 
streams of Chestnut Hill Reservoir, Boston, are summarized. 

Presence and distribution of nitrogen-fixing bacteria in the sea, Keutnbu 
(TFm Meeresanters. Alt. Kiel, 8; ahs. in Jour. Chem. Soc. [IjouiOm], 88 (1.905), No. 
509, II, p. 189). —The author reports that the nitrogen-fixing hacderia Azotohacter 
throococmm and Clostridinm pastettrianum are widely <listrihuted in the ocean, 0<'cur- 
ring on algte and on plankton organisms. They are also found in many fresh waters. 
..4. chroococcum was found to have the power of fixing Jiitrogen in an 8 per cent solu¬ 
tion of sodium chlorid, 

SOILS—FERTILIZERS. 

Swamp soils, R. HARC0URT(A?^B. Jlpt. Ontario Ayr. Col. and Kept. Farm, 30 (1904), 
pp. 60, 61). —Information regarding this class of soils in Ontario is summarized from 
replies Uy a circular of inquiry sent to farmers in different parts of the province, and 
the general chemical characteristics of the s(»ils based upon analyses of 35 sampler 
are briefly discussed. 

“None of the soils could be said to he ‘sour’ or acid, although a few were rather 
low in lime. They, however, all contained a low i>ercentage of both potash and 
phosphoric acid, much lower than the ordinary arable lands, and they were all 
exceptionally low in ‘available’ ash (constituents. Some good authorities state that 
soils to be productive should contain as much as 0.03 jKjr cent of potash and phos¬ 
phoric acid in a form available for plants. Only a few of them reached this mini¬ 
mum limit, and many of them contained as small an amount as 0.005 per cent." 

Abitibi soils, R. Hakcourt, Ann. Rpt. Ontario Ayr. 0)1. and Expt. Farm, 30 (1904), 
pp. 62, Analyses of 7 represenUitive soils from this district are reported. 

Soil investigations, F. T. Surrr (Canada Expt. Farms lipl.^, 1904, pp. 145-151).— 
Analyses of soils from British Columbia, Peace River district, and Ontario are reported 
and discussed. 

The architecture of the soil of France, O. Barre (Varchitecture du sol de la 
France . Paris : Armand CWn , 1903 , pp . ITI ^ 393 , figs . 7<5?i>).~This book deals with' 
the materials of the soil, its architecture or tectonics and sculpture; and the nature 
and results of geographic evolution, especially as applied to Central Europe. It 
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reviews the geological history of the region of France, and describes in detail the 
general geological formations found in that region. 

Study of Belgrian soils (Bid. Agr. [Brintsels], (1905), No. /, «S'.5-i.,^/).~This 

is an account of conferences at which the following features of soil investigation in 
Belgium were discussed: Pot experiments with plants, physico-chemical analysis of 
soils, climatological observations, observations on natural flora, and organization of the 
soil studies. 

On the composition of the moor soils of Jdnkdping County, K. Tolf (Svembi 
Mosshdturfor. Tidskr., 19 (um), No. 145-147). 

An apple orchard survey of Wayne County, New York. II, Geology, W. K. 
McCourt (New York Ownell Shi. Bid. ^^6', 563-410^ Jigs. 53 ).—A detailed examin¬ 
ation was made of the g(‘ology of Wayne (\)unty, New York; its geological liistory is 
given, and a description of the different soil types. 

The control of soil moisture, F. T. Siiuvr and W. S. Blair ((duada Nipt. 
Farms Rpts. 1904^ pp. 157-164y 359-361 ).—The experiments here reported were a 
continuation of those of previous years {K. S. R., 16, ]). 240) and were designed to 
ascertain (1) the effect of cultivation and mulching on soil moisture and (2) the 
relative amounts of water withdrawui from the soil by crops grown in <iifferent ways. 

In the first seri(*s of experiments the crops made poor growth and the results were 
somewhat inconclusive; in the second the results “clearly indicate that much mois¬ 
ture may be saved by sowing the crops in drills and cultivating between the rows 
from time to time throughout the summer months.” In a series of exi)eriments at 
Nappan to determine the effect of different cover crops on the* moisture content of 
orchard soil the results indicate that trees may be injured by exhaustion of the water 
supply in the soil by a growing crop of grain such as rye. 

The absorption of water by clay, J. M. van Bkmmklen (Zlsehr. Anorgan. Chem.y 
4^3 (1904)y No. 3y pp. Studies of the amount of water absorbed at 15® C. 

under varying pressures by soils which had been dried at 106® V. are r(‘ported, show¬ 
ing that the process of absor[)tion is reversible, it being possible to repeat hydration 
and dehydration as often as desired. The rate at which absorbed water w’as expelled 
was not essentially different from the rate at which water itself evaporated under 
similar conditions. 

The use of coloring* matters in soil investigations, B. Sjoi.lema (Jour. Landw.y 

53 (1905)y No. /, pp. 67-6\9).—It is shown how the fact that coloring matters, such 
as Congo red, alizarin, fuchsin, methyl violet, methyl bjue, etc., form colored com¬ 
pounds with the colloidal substances of soils may be utilized in the microscopic 
examination of soils to distingui.sh between these substances and the (piartz and 
other mineral constituents which are not colored. 

The isolation of colloidal substances in soils, B. Sjollema (Jour. Landw.y 53 
(1905), No. 1, pp. 70-76).—\ further study of the author’s centrifugal method (E. 
S. R., 7, p. 7t52) with subsequent chemical and microscopic (with methyl violet col¬ 
oration) examination of the separated products is reported. 

Field trials of the Swedish Moor Culture Association, 1904, H. von Fkilit- 
55KN (Svemkn MosskuUurfor. Tidskr., 30 (1905), No. 3, pp. 324-340).—Reports of 
experiments at different moor plantations with regard to the best mechanical treat¬ 
ment and system of fertilization of moor soils for culture of small grains, legumes, 
hay, and root crops. 

Some questions relating^ to soil culture, A. Arnstadt (biddnafs Londw. Ztg., 

54 (1905), No. 6, pp. 215-319).—k general discussion of means of improving the 
physical condition of soils. 

• The action of ammoniacal salts on nitrification of sodium nitrite by the 
nitric ferment, E. Boullanger and L. Massol (Compt. Bend. Acad. S(‘i. [JPurw], 
140 (1905), No. 10, pp. Studies were made in the Winogradski and Omeli- 
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anski mineral ine<liiiin containing varying ainoimta of sodium carbonate (0.15 to 1 
gm. per 1,000). 

From the result^ it is concluded that the amount of sodium carbonate may l)e 
reduced to 0.2 gm. per 1,000 without inconvenience, and if it does not exceed 0.25 
gm. the transformation of nitrittj is not interfertnl with by the addition of ammonium 
sulphate to the medium. If, however, larger amounts are present the free ammonia 
(but not the ammonium carbonate) formed retards the action of the nitric ferment. 

Nitrification, L. (tRanoeau (Jour. A(jr. Prat.^ n. «cr., 9 (1906), No. 10, />p. ,W0, 
SOI) .—A brief history of the discovery of the true nature of this process. 

Nitrifying* organisms, Grandeau (Jour. Agr. Prat., n. ser., 9 (1905), No. 11, 
pp. SSi^, SSS ).— A brief account of the discovery by Winogradski of the fact that 
these organisms can develop normally in a purely mineral medium. 

Nitrification in the soil.—The nitrous organism, L. Grandeau (Jour. Agr. 
l^at., n. ser., 9 (1905), No. />, pp. SG9, .77^;).—This is a brief discussion of the inves¬ 
tigations of Winogradski and others on the transformation of organic nitrogen first 
into ammonia, then into nitrous acid, and finally into nitric acid. 

Nitrogen-fixing bacteria, H. Fischer (Jour. Jjamhv., 55 (1905), pp. 61-06; abs. in 
Jour. Chern. Soc. [Lonchm'\, (1905), No. 509, IT, p. 189).—Oi G samples of soil from 
differently manured plats only 2 from plats which liad received lime were found to 
contain Azotobatiter. The original soil of the plats was a heavy loam with only 
0.145 per cent of lime. 

The bacterial fiora of the soil, L. Grandeau (.lour. Agr. J*rat., n. ner., 9 (1905), 
No. 9, pp. 269, 270). —A brief genenil statement regarding the specific; rble of differ¬ 
ent classes of soil organisms. 

Investigations of the bacterial content of cultivated and uncultivated 
moor soils at Flahult, O. Farr icius and H. von Friutzen (Smiska Mosskulturfdr. 
Tidskr., 19 (1905), No. 2. pp. «9^-i?C>).-“(fiiemical and bacteriological examinations of 
B types of moor soils that were of different origin or had received different mechan¬ 
ical treatment were made at the moor culture station at Flahult, vSweden. 

The results show that the white-moor soils in their natural cjondition contain only 
few bacteria, on account of the acid reaction of such soils. The bacterial flora is 
only slightly changed by mere drainage, but is greatly increased by liming, admix¬ 
ture with sand, manuring, and mechanical treatment, since the conditions for bac¬ 
terial growth then become more favorable, and bacteria are moreover added in the 
sand and manure. The to^al number of bacteria in the soil is closely related to the 
soil temperature, and falls and rises with the latter. The numlKT of bacteria on a 
well manured and well cared for high-moor plantation appears to be al)out as high 
as on a low-moor soil under similar physical conditions.— f. w. woll. 

Methods of bacteriological investigation of soils, II, F. I^iinis ( Cmibl. liakt. 
[etc.'], 2. Abt., 14 (1905), No. 1, pp. U9; abs, in Chem. Centbl, 1905, /, No. 10,p. 768).— 
In continuation of previous work, the author studied the behavior of soil l)acteria 
under various conditions of medium and methods of culture. The behavior of the 
organisms under different soil conditions is also discussed. 

The assimilation of atmospheric nitrogen by a peat mold, Charlotte 
Tebnetz (Ber. Deut. Bot. Gesell., 22 (1904), pp. 267-274; abs. in Centbl. Agr. Chem., 
S4 (1905), No. 3, pp. 205, 206). 

Mutual action of plant food compounds in the soil on their assimilation 
by plants, P. Kossovich (X/mr. Opuitn. Agron. (Russ. Jour. Expt. Landw.), 5 
(1904)i No. 5,pp. 581-598).—The hypothesis of Prianishnikov and Shulov (E. S. R., 
14, p. 851) attributes the greater availability of phosphoric acid in crude phosphates 
in the presence of ammonium salts than in presence of nitrates to the fact that the 
ammonium salts are physiologically acid, and thus aid in the solution of the insol- 
pble phosphates. 

To further study this hypothesis the author made a series of experiments with 
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barley grown in 8fcerilize<l wand, with various combinations of soluble and insoluble 
phosphates and with nitrogen in form of sodinni nitrate, ammonium nitrate, and 
ammonium sulphate. Ingt^nious apparatus U8e<l to secure and maintain perfect 
sterilization, and thus to prevent nitriJication, whi(!h the author consiilers the inde¬ 
terminate factor in the investigations of Prianishnikov and Shulov, is described in 
detail. 

The barley was sown July 25 an<l normally «ievelope<l plants were harvested Sep¬ 
tember 10. The author concludes from the results obtained that under the sterile 
conditions maintained the ])lant utilized Cijually well the nitrogen from nitrates and 
from ammonium salts. The form of combination of nitrogen, however, exerted a 
decided indirect influence on tin* growth of the plant and the assimilation of plant 
food by modifying the culture medium. 

Plants receiving only nitrogen in form of nitrates took up relatively more acids 
than bases, thus causing an alkalinity of the nutritive medium, which may have 
exerted an injurious influence on the growth of the jflant and influenced the ability 
of its roots to dissolve the needed plant food. When only nitrogen in form of ammo¬ 
nium salts was present, the plant took up relatively more of the bases than of the 
acids, and thus brought about an acid comlition of the medium which was likewise 
injurious to plant growth, unless sutticient neutralizing material was present in the 
soil. This aci<l condition, however, facilitates the solution of other plant food con¬ 
stituents, such as the phosphoric aci<l in insoluble phosphates. 

AVhen nitrogen in form of both ammonium salts and nitrates was present, the 
])lant utilized nitrogen eipially from both sources without sensibly affecting the reac¬ 
tion of the medium. The conditions were in this case, therefore, most favorable for 
normal development.—c. fikkman. 

On different degrees of availability of plant nutrients, O. Loew and K. Aso 
{RuL Col. Tokyo Imp. Uoiv,^ 6 (7.90J), No. J, pp. SS 0 -S 40 ).—The authors dis¬ 

cuss the varying chemical availability of lime and magnesia and of phosphoric acid 
under different conditions, stating that Loew’s hypothesis as to the most favorable 
ratio of lime to magne.«<ia is predicated upon an (Mpial state of availability of the two 
bases. 

*‘This ratio changes, however, with the difference in availability, since of the 
more available form also more of the base will enter into the plant and thus the ratio 
offered to the roots and that which entei*s into the plant body will differ. Magnesia 
in the form of burnt magnesia is more available than in the form of pulverized mag¬ 
nesite and in the form of magnesium sulphate still more available. The amounts in 
which the easily available forms of lime or magnesia can produce the same result as 
100 parts of the natural carbonates in the fini^st j)owder it is proposed to call the 
agronomical equivalent. This [factor] changes with the nature of the soils, and the 
partial transfonnation of the applied compounds into other forms in the soil. 

‘‘The action of lime and magnesia in physiological respect has to be distinguished 
from the actions these bases exert on the soil. 

“The [reason] why lime in the form of gypsum acts differently from lime in the 
form of carbonate or slaked lime is the low degree of availability, since dilute acids 
do not increase the solubility. Even heavy doses of gypsum in the soil do not aug¬ 
ment essentially the lime euntent of the leaves, and an excess of gypsum is not so 
injurious as an excess of carbonate. ... 

“The decrease in harvest by liming certain soils is not always due to a diminution 
of the availability of phosphoric acid, but may in many cases Ije due to the produc¬ 
tion of a very unfavorable ratio of lime to magnesia. The magnesia content of soils 
has always to be taken in account when [lime and phosi)lmtic manures are applied].“ 

The determination of the productiveness and plant food requirements of 
soils, J. KdNiG {Landw. Vers. Stat, 61 {1905), No. 5-6, pp. S71-596).—A discussion 
of this subject based upon a critical review of literature relating to it, the subject 
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beaag considered from the standpoint of physic^il properties and chemical propitiiies, 
including various methods of physical and chemical examination and fertiKzer 
experiments. 

Composts and composting, B. W. Kiujore kt al. {Ikd. S. C. Dept. Agr., 20 {1005)^ 
No. 2, pp. Formulas and general directions for preparing composts, especi¬ 

ally those conhiining cotton seed and (‘otton-seed meal, are given. 

Fertilizers and amendments, F. T. Rnurr {Canada Expt. Farms lipts. 1904^ pp. 
151-157). —Analyses of wood ashes (leach(‘d and unleai'hed), muck ashes, ashes from 
carbid works and from an incinerator, calcaregus deposits from British Columbia, 
and whalebone are reported and discussed. 

Analyses of cotton-seed meals {South Carolina Sta. Hal. 105, pp. 6). —Tables 
are given of analyses of H4 samples of meal collected as far as possible from all mills 
in the State. “The average ammonia yielded by the 84 meals analyzed was found to 
be 7.52 per cent. Eleven were found to yiehl 8 per cent or over of ammonia. Thirty- 
one were found to yield 71 to S per cent of ammonia. Thirty-five were found 
yiehi 7 to 71 per cent of ammonia. Five were found to yield (>1 to 7 per cent of 
ammonia. Two were fouinl to yield 8 to (>1 per cent of ammonia.” 

Analysis of commercial fertilizers {South Carolina Sta. Ikils. 97, 98, 99,100, 101, 
102, 104, 100, 107, JOS, j)p. S each). —Tabulateti analyses and valuations of fertilizers. 

The utilization of ammonia nitrogen, A. h?ciiAKKK {Fiihlitn/s Landw. /Ag., 54 
{1905), No. 4i PP- 1^2-145). —Investigations by Sessons on the effect of lime, tem¬ 
perature, and moisture on the loss of ammonia from soils are briefly reviewed, show¬ 
ing in brief that there may l)e considerable loj^ses of nitrogen when ammonium salts 
are applied to light sandy soils rich in lime, particularly if the material is not 
thoroughly incorporated with the soil and the conditions made as favorable as possi¬ 
ble for nitrification. 

The use of peat for the transformation of calcium cyanamid into ammo- 
niacal compounds, R. PEimrn {Attl Ji. Arcad. JAncei, Uend. fV. Sci. Fis., Mat. e 
Nat., 5. ser., 14 {1905), /, No. 8, pp. 174-177; ahs. in Jour. Chern. Soc. [London], 88 
{1905), No, 510, IT, p. 278). —The injury due to the direct application of calcium 
cyanamid to growing cro])S is stated to be due to hydrolysis of the cyanamid, 
resulting in the formation of ammonium compounds. This hydrolysis can be 
brought about before application to the soil by mixing the cyanamid with ])eat and 
water. It is suggested that the hydrolyzed material may be used for the transforma¬ 
tion of a fresh quantity of the cyanamid and the process thus repeated until a mix¬ 
ture very rich in nitrogen is obtained. 

Nitrate of soda as a means of protection against frost ( Deut. Landw. h'esse, 
82 {1905), No. 31, p. 209, Jig. 1). —A case of frost resistance due to vigorous grow’th 
of flowers, vegetables, etc., resulting from applications of nitrate of soda is reported. 

Value of potash to farm crops, J. J. \\\i.Lm {[Rothamsted], 1905, pp. 14, pi. i). — 
A discussion of this subject based upon Rothamsted exj^eriments. 

Is the availability of phosphdtic acid in bone dust modified by the pres¬ 
ence of gypsumP T. Katayama {Bid. (H. Agr., Tokyo Imp. Vniv., 0 {1905), No. 4, 
pp, 358-356). —A series of i)ot experiments with rice grown in sand to test tlie rela¬ 
tive effect of calcium carbonate and calcium sulphate on the availability of the phos¬ 
phoric acid of bone meal is reported. 

The results show that the availability of the phosphoric acid was not depressed 
by gypsum, but was reduced to a marked extent by applications of calcium carbon¬ 
ate. It should be borne in mind, however, in connection with this latter fact that 
the artificial soil experimented with contained no humus. Very different results 
were obtained by Suzuki with a soil containing 11 per cent of humus, as noted 
above. Varying amounts of magnesium carbonate were used in connection with 
the calcium compounds. The results show that the larger amounts of magnesia did 
^ot act favorably. 
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AGEICULTUEAL BOTANY. 

The relation of plant physiology to the development of agriculture, A. F. 

WooDH (U. S. Dejd. Agr. Yearbook 1904, pp. 118-l.t.^) author di^^(•U8se8 the 

relation of plant i)hy8ioloj;y to the development of aj^rieulture, paying particular 
attention to ita role in plant breeding, the physiologi(!al action of plants in Hecuring 
their nitbition, nature and causes of plant diseases, etc. 

Eegarding the cause of sap pressure and flow in the maple, K. M. Wie(;ani) 
(Aba. in Scknce, n. ser., 21 {1905), No. 535, p. 504 ).—It is claimed that various inves¬ 
tigators have shown that the seat pressure in the maple during the sugar season is 
in the aerial parts of the tree, principally in the trunk, and pressure is induced by 
temperature acting as a stimulus. When the tempt*rature i)asses 2-4° C. pressure 
results, but a freezing of the tissue; is by no means necessary. 

The author reviews the various theories regarding sap pressure, and concludes that 
the only ade(iuate explanation is that pressure is <lue to tin' function of living cells. 
The pith rays seem to be the only ones in ]»roper position in the wood to.iillow the 
production of pressure. In this case pressure would b(‘ due to the uneciual permea¬ 
bility, in opposite <lirections, of the membrane at the ends of the cells. This would 
quite likely lx* caused by the ])enetration of the morning tenij)erature. Water would 
tend to pass from the inner layers to the outer, and the sugar carried in solution 
would be excreted as a necessary factor in the production of pressure. 

Further studies on the starch grain, II. Kuaemer (.16x. in Science, n. ser., 21 
(1905), No. 535, p. 504)- —The author calls attention to the alteration of the (;oni- 
poimd starch grains in seeds of Theobroma cacao on the application of heat. Heat 
was found to transform the starch of cacao into masses resetnt)ling the natural starch 
grains of corn, wheat, rye, barley, and potato in size and shape, and in some cases 
even showing the concentric or excentric lainellated structures characteristic of those 
grains. 

Notes are also given on the polariscopic examination of starch grains of differentr 
origin, in which it was fouml that in using a red and green seleniU*. plate the yellow 
and blue area.s of the starch grain did not occupy the same relative position in ail of 
the grains. Different explanations are offered for this phenomenon, it being attrib- 
uteil tt) differences in shape and structure of the individual grains, difference in com¬ 
position of the different parts of the same grain, or that there are two distinct kinds 
of reserve starch grains. This last hypothesis is believed to be the most plausible. 

Further observations on the nature of color in plants, II. Kraemer {Ahs. in 
Science, v. ser., 21 {1905), No. 535, pp. 499, 500 ).—A preliminary account of the 
author’s studies on the iifiture of color in ])lants has been given (K. S. R., 1(3, p. 540). 

In the present paper the author summarizes his (jbservatinns, claiming that plant 
color substances may be divided into 2 classes: Organized color principles, which are 
characterized by being an oi*ganic part of the plastid body and insoluble in water or 
dilute alcohol, but soluble in xylol and similar solvents; and unorganized color prin¬ 
ciples, which are not a fundamental or organic part of the plastid, but occur in the 
vacuoles in the cells of the higher plants and in the vacuolules of the plastids of the 
brown and red seaweeds. Unorganized color principles are soluble in water and 
dilute alcohol and insoluble in xylol and similar solvents. 

In the photosynthetic processes of the plants the unorganized color substances may 
be produced, as in the early spring foliage, autumn foliage, foliage of alpine plants, 
brown and rtxl marine algte, and the foliage of certain varieties of roses, l)eech, nas¬ 
turtium, etc. 

The unorganized color substances are distributed ususally at the terminus of the 
branch, as in the foliage and flowers, or in the roots; but sometimes they occur in 
both tops and roots. The wide distribution of so-called flower color substances in 
other parts of the plant points to the conclusion that they are products of plastid 
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activity, and are not to be coneidered when found in the flower as designed primarily 
for the attraction of insects. 

The occurrence of chromoplasts in a reserve organ and of reserve starch in the 
petals of certain plants suggests that these organs have a function of storing nutrient 
material. 

MutantB and hybrids of the (Enotheras, 1). T. MacDougat. et al. {Carnegie 
Inst. Washington Pub. 24, pp. ^^7, ph. 22, jigs. 2, dgms. 77).—The authors give the 
results of investigations carried on to determine the ancestral habitat of CEnoihera 
lamarchiana, the relationship of this species to various others and to certain hybrids, 
the dominance of parental characters in hybrids, and the estimation of the fluctu¬ 
ating variability of some of the characU^rs of different species. 

The cultures of the evening primroses made at the New York Bottmical Garden 
show that two or more elementary species are grouped together under some of the 
specific names tis <^)rdinarily accepted. The failure to recognize these elements has 
resulted in the prevalent opinions tus to the wide range of variability exhibite<l by 
these planh^. 

It is evident that in the investigation of native s}>ecies for possible mutating fonns 
the first task to lx* completed is the resolution of tht* forms selected into thi*ir ele¬ 
mentary constituents, and mutations may Ix^ taken as prop(‘rly authenticated only 
when appearing in guarded pedigree cultures from seeds produced by a known indi¬ 
vidual, which should always be preserve<l for comi)arison. A study of various known 
mutants seems to indicate that mutation is induced or at l(*ast increased by favorable 
and not by adverse conditions. 

The wild legumes of Maryland and their utilization, J. B. S. Norton and 
E. P. Walls {Maryland Sta. Bid. 100, pp. 97-124, jigs. 17). —In this bulletin the 
authors furnish a list of the leguminous jdants known to occur in the wild state in 
Maryland, showing the localities, kinds of soil, and surroundings where they grow 
best, and indicating the possible ways in which they may be utilized. 

Suggestions are offered as to the possible improvement of some of the more prom¬ 
ising species, experiments along this line l)eing in progress at the station. After 
briefly describing the value of leguminous plants in restoring soil fertility, the authors 
take up the enumeration and distribution of species throughout the State. 

Inoculation for the growth of legumes, F. T. {Canada Kvpi. Farms Rpts. 

1904, VP- 104-10(i). —The author gives a brief statement as to the work that has been 
carried on at the Canada experimental farms relating to inoculation for the growth 
of legumes. 

Experiments have l)een carried on wdth cultures prepared in (Germany as well as 
those obtained from this Department, and the author states that as a result of 
his olxjervations the necessity for inoculation is not as great as was once thought to 
be the case. In the Province of Ontario, at least, the failures to obtain a gof)d catch 
of clover have been due to a deficiency of moisture, unsuitable mechanical condition 
of the soil, or insuflicient drainage rather than to a lack of nitrogen-assimilating 
organisms. 

A similar condition was found to prevail in British Columbia, and the author con¬ 
cludes that the severity of the winter, lack of moisture, uncongenial conditions of 
soil, or poor seed will be found to militate more against successful clover growing 
than any supposed lack of tubercle bacteria. 

The proliferation of tobacco flowers, F. W. T. Hunger (^nn. Jard. Boi. Buiten- 
zorg, 2. ser., 4 ( 19o4), pt. 1, pp. 57-60, pis. 2). —Descriptions are given of a curious prolif¬ 
eration of tobacco flowers in which the character as a flower in some cases has totally 
disappeared. 

Principles of classiflcation of bacteria, F. D. Chester {Abs. in Science, n. ser., 
H (1906), No. 5S5, pp. 485, 486). —The author claims that as far as possible morpho¬ 
logical characters should be the primary basis for the classification of bacteria, and for 
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generic classification the system of Migula, based upon the character of the flagella, 
is recommended. The division of genera into groups is based on leading characters, 
such as spore formation, relation to oxygen, li(iuefaction of gelatin, fermentation of 
lactose, dextrose, and saccharose, reduction of nitrates, and chromogencsis. 

The effect of freezing on bacteria, E. F. Smith and J). B. Swinole {Abs. in 
Science^ n. ser.^ ^1 (IQO/i), Xo. pp, 4^1-483 ).—The results of experiments made 
in freezing a number of different s|iecies of bacteria an<l other plant and animal 
pathogenic forms are given. Some of the freezings weni made in licpiid air with 
usually one-half hour exposure, while the others were made in salt and ice with an 
exposure of 2 hours. After freezing, thawings were made in tap water, and inocula¬ 
tions made from the cultures. These were sown on plati's and the colonies counted 
after development. 

The authors found that the effect of very low temperatures in destroying bacteria 
has been greatly overestimated. The results were as (lestructive with salt and 
p<junded ice as with li(|uid air. The (‘ritical period of bacteria seems to be about 
0° (\, and if an organism can pass this point in safety it is believed that it would not 
be injured by any amount of cold that could be applied. In every culture some 
individuals were found that were unharmed when subjected to the temperature of 
liquid air ( 190° C. ), although the number wa.s a very small pn)portion of the 

whole. Repeated freezings and thawings gradually reduced the number of organisms 
present, although 10 freezings and thawings in the course of 8 hours did not kill all 
the individuals of the cabbage black rot organi.sm {Pseudomonas campestris). 

So far as any general inference can be drawn from the experiments, the authors 
conclude that bacteria behave very much like the higher plants and animals in 
respect to injury by freezing. 

The metabolism of chromogenic bacteria, M. X. Si li.ivan (Abs. in Sciencej n. 

£J ( 1905)y No. pp. 489y 490 ).—Synthetic culture media are said to be the best 

for the biochemical study of bacteria. 

Some bacteria show little power to grow upon synthetic media, but it is believed 
probable that the power to grow on such media can be developed and that the 
medium may be accommodated to the organism or the organism to the medium. 
Many bacteria grow' readily on synthetic culture media with or without jiigment 
formation. VV^ hot her producing pigment or not these chromogenic bacteria give the 
same metabolic products, as far as they have been analyzed. 

The metabolic products so far investigated are various acids, ammonia, alcohol, 
lienzol derivatives, and albuminous bodies. The metabolic products of a numl)er of 
species are listeil. 

A review of the Bacillus subtilis group of bacteria, F. D. Chester ( Centbl. 
Bakt. [etc ], 3. Abt.y 13 (1904), No. 24, pp 737-752 ).—The author gives a review of 
studies on the Bacillus snblilis group of bacteria, which is limited to tho.se species of 
bacillus which produce .spores, liquefy gelatin, and grow under aerobic conditions. 
The morphology of the bacteria is described, notes lieing given on the measurement, 
spore formation, germination, vegetative stage, etc., after which the cultural features, 
chemical functions, and classification of a number of species are discussed at length. 

FIELD CHOPS. 

Field experiments with farm crops, W. Saunders, J. H. Grisdale, W. T. 
Macoun, F. T. Shutt, j. Fletcher, C. K. Saunders, R. Robertson, S. A. Bedford, 
A. Mackay, and T. A. Sharpe (Canada Kept. Farms Hpts. 1904y pp- 19-37j 78-103, 
m-131y 135, 136, 182-191, 255, 256, 259-281, 316-339, 371-389, 411-435, 453-466,. 
d^: I).*—The results of experimental work with field crops at the Canada experl: 
ihontai farms in 1904 are reported. The work was carried on in continuation of 
experiments generally in progress for a series of years (E. S. R., 16, p. 246). 
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Wheat.—M the Central Experimental Farm at OtUwa a plat on which clover was 
plowed under in 1901 f^ave an incrcafc?e in 1903 of 1 hii. 20 lbs. of grain and 360 lbs. 
of straw per acre as api)arently <lue to the treatment. The ff)llowing results were 
obtained by the chemist in studying the effect of rust on the straw and grain 
wheat: 

A na/i/sis of t asted and rust-free V'heat. 
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The following crossbred varieties produced at this farm are descril)ed for the first 
time: Early Riga, Downey Riga, Riga, Bishop, and Red Preston. 

At the Manitoba Experimental Farm at Brandon, seed from the largest heads 
selected from standing grain yielded 54 lbs. imjre ]>er acre than unselected seed. 
Rusty wheat was cut at intervals of one week and the best results were obtained by 
cutting in the <lough or late milk stage. In a series of experiments with barnyard 
manure*, green manure, and fallow, the largest average yields of grain were obtained 
from the fallow plats. The fresh-manure plats gave larger returns than those 
treated with rotted manure, and peas were more effective as a green manure than 
clover. Plowing either 2 in. or 3J in. deep made no appreciable difference in the 
results. 

Of different spring varieties grown in a field test on the experimental farm for the 
Northwest Territories at Indian Head, Huron, a variety obtained by crossing White 
,Fife and Ladoga, was earliest in maturing, requiring 1J8 days to complete its growth. 
This variety also led in productiveness, with a yield of 42 bu. 47 lbs. per acre. A 
comparison of 4 early and 2 late varieties showed that Preston, Stanley, and Huron 
mature in practically the .«ame num})er of days. Fi)r 4 years fallow produced an 
average of 11 bu. 46 lbs. i)er acre more than stubble land. A test with commercial 
fertilizers for spring wheat at this farm resulted in favor of an application consisting 
of 200 lbs. Of superphosphate No. 1, 100 lbs. of muriate of potash, and 100 lbs. of 
nitrate of soda per acre, half of the nitrate being applied as a top dressing when the 
grain was 2 in. high. 

Spelt and emrner. —Ten varieties of spelt and eminer were under test at Ottawa. 
The best yield of grain per acre, 3,060 lbs., was obtained from single ernmer (Triti- 
cam tnonocorcnm). This grain was only slightly rusted, while the other varieties 
were more or less seriously injured. At the experimental farm for the maritime 
provinces at Nappan, spelt gave larger yields than emmer, but a greater proportion of 
the crop was attacked by rust. These crops are reported as giving satisfactory yields 
in dry regions and producing a comparatively bright and clean straw. 

Regarding the influence of previous crops on the yield of grain and straw 
of Banner oats at Ottawa, it was found that the largest yield, 89 bu. of grain and 
6,480 lbs. of straw per acre, was obtained where sand vetch was plowed under twice 
the preceding season. Of the new varieties added this year, which are briefly 
de8cril)ed. Carton Abundance ranged fourth in yield, and Daulieney and (lold Rain, 
a yellow sort, rij^ned early. 

At Brandon an 11-acre field of Banner oats yielded 73 bu. 27 lbs. per acre, and a 
5-acre field of American Beauty, 81 bu. 2 lbs., the weight per bushel being 37 and 38 
lbs., respectively, in the average results for 4 years with oats growm m. field lots at 
Indian Head, Banner led with a yield of 102 bu. 6 lbs. per acre, being followed by 
Abundance with 96 bu. 32 lbs. 
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1904 E^oii^eon, Black Japan, Eclipse, and Bere were added to the 
lint of 0-fowed varieties at Ottawa. Of .30 varieties under test 13 are crossbred sorts 
produced at the experimental fanns. In earliness the 6-rowe<l varieties have not 
differed much, but Mensury, Common, Odessa, and Stella were several days earlier 
than most of the varieties in the list. Champion appeared to l^e the best variety of 
the beardless 6-rowed type. Zero winter barley, a 6-rowed variety umler expt»riment 
one season, partly winterkilled, but yielded at the rate of 41 bu. 32 lbs. |)er acre. 

Of 27 varieties of 2-rowed barley under test, 10 are crossbred sorts originated at the 
farms. The earliest varieties in this list were Beaver, Jarvis, and Cordon. Yale, a 
6-rowed sort obtained by crossing Duckbill and Rennie Improved, gave good results 
at Brandon, and has also given excellent returns at nearly all the experimental • 
farms. Beardless varieties at this farm have been comparatively low in yield and 
weight per bushel. The 6-rowed varieties had the strongest straw and withstood 
lodging on summer fallow land, while the straw' of 2-rowed Chevalier varieties has 
usually been too weak on such land. Among 9 varieties grown in field lots for 4 
years at Indian Head, Claude ranked first in yield per acre w ith 63 bu. 4 lbs. and 
Royal second with 60 bu. 23 lbs. For 4 years fallow at this farm has produced an 
average of 21 bu. 6 lbs. more per acre than stubble land. 

Rye ,—At Ottawa 4 varieties of winter rye ranged in yields from 40 bu. to 70 bu. 
4011)6. per acre, the latest variety being Giant. All varieties remained free from 
rust. At Indian Hea<l spring rye sown May 16 recjuired 91 days to mature. The 
yield of grain was 18 bu. and that of straw 1,880 lbs. per acre. 

Com. —^The cost of producing a ton of silage in the silo at Ottawa this season was 
$1.63, and the cost of producing an acre ready to feed from the silo w'as $21.25. Corn 
for silage grown in drills yielded 1,074 ll)s. per acre more than corn in hills. As in 
previous years, row's 21 and 24 in. apart for the closest planting gave the best results 
at Ottawa, Nappan, Brandon, and Imlian Head. 

Peoji .—At Ottawa, Chancellor appeared to be the earliest variety, ripening several 
days before Golden Vine. Of the 34 varieties tested 17 were crossbred sorts pro¬ 
duced at the experimental farms. Laxton Charmer, with a yield of 58 bu. 40 lbs. per 
acre, was the leading variety of a number of garden peas grown in field lots at Indian 
Head. 

PoUUoeB, —At Ottawa the average yields for 5 years of the 12 leading varieties 
ranged from 482 bu. 58 lbs. to 496 bu. 19 lbs. per acre. The 4 best varieties of the 
12, mentioned in decrc'asing order of yield, were Professor Maercker, I.ate Puritan, 
Burnaby Mammoth, and Money Maker. The yields of 14 varieties tested in addi¬ 
tion to the regular list in 1904 ranged from 308 to 545 bu. 36 lbs. per acre. The 3 
leading varieties in this collection—Ashleaf Kidney Heber Rawlings, Dalmeny 
Beauty, and White Albino—yielded each over 600 bu. 

Spraying this season was of much greater benefit to the late than to the early varie¬ 
ties* Wlwre Bug Death and Bordeaux mixture were applied together an increase in 
crop value of $2L86 per acre was secured, as compared with $17.68 in the test w'here 
Flaria green waa. used with the Bordeaux mixture. At Nappan the crop treated 
with Bordeaux mixture and Paris green gave the largest yield per acre, but Bug 
Death alone was quite as effective in killing the bugs as either Paris green or 
poisoned Bordeaux mixture. At the British Columbia Experimental Farm at 
Agassis wholes suiooth, even-sized seed potatoes, averaging from 2J to SJ oz. each, 
gave better re^ia than large seed with not less than 3 eyes each and weighing on an 
average 1 oi.. andvseed cut to 2 eyes each and averaging about } oz. in weight. 

jFloa.— At Ottawa, Yellow Seed and Novarossick, the most productive varieties for 
thtaeasoiif yielded 20 bu. and 19 bu. 10 lbs. per acre, respectively. These varieties 
were eafiy» while Russian and Common were earliest in maturing, requiring 

ool^ 75 ahd 75 days, respectively, to ripen. At Brandon, La Plata with 23 bu. 38 
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lbs. and Novarossick with 22 bn. 8 lbs. per acre were the leading varieties. By sow¬ 
ing flax on new breaking at this farm a yield of 8 bn. 12 lbs. per acre was obtained, 
but the following wheat crop was rtMiuced by 8S bu. per acre as compared with new 
land not sown with flax. 

On old land wheat after flax gave a yield of 4:1 bn. 40 11^. per acre as compare<f 
with :17 bn. where it was grown after wheat, and still smaller yields where it fol- 
low'ed oats, barley, millet, or summer fallow. The following yields are recorded 
for the different crops grown after flax: Wheat 4:i bn. 40 lbs., oats 68 bn. 8 lbs., bar¬ 
ley 52 bu. 44 lbs., and peas bn. 20 lbs. per acre. 

At Indian Head sowing 40 lbs. of seed gave the best results, while the yields 
obtained from plats sown at the rate of 20, 30, and 50 lbs. per acre were practically 
the same. Flax on flax stubble at this farm yielded only 9 bn. 33 lbs. per acre, 
while on 3 fallow plats from 12 bu. 24 lbs. to 19 bn. 18 lbs. per acre were obtained. 

Buckwheat .—Five varieties of buckwheat were sown June 11 at Nappan, and har¬ 
vested September 5. Siberian or Tartarian ranked first in yield, with 29 bu. 8 lbs. 
per acre, Silverhnll with 22 bu. 24 lbs. standing next. 

Root fTo/>8.—Turnips, mangels, carrots, and sugar beets were sown at Ottawa on 
May 17 and 31 and harvested October 14 and 28. In every instance the first sowing 
produced much the l)etter yields. At Brandon, where similar tests are in progress 
the results were also in favor of the earlier sowing, while at Indian Head the second 
seeding gave better yields. 

(Wame» amt other forage cropa .—Of 5 different grass mixtiires at Ottawa only 1 
gave a larger yield than the usual mixture of 10 lbs. of timothy and 8 lbs. of red 
clover. A plat of 13.75 acres seeded to this common mixtun* yielded pasturage 
during the season valued at $10.41 per acre. Notes are given on different grasses and 
grass mixtures grown for hay. The best yiekl on the permanent pasture experiment 
plats, 6 tons 1,:198 lbs., was secured from sainfoin sown at the rate of 40 lbs. per acre, 
while Awnless brome grass gave the lowest yield. The mixtures containing several 
grasses and clovers stood next to sainfoin this season. 

Alfalfa, without a nurse crop, produced a more satisfactory growth at Nappan than 
when sown with wheat at the rate of 2 bu. per acre. At this farm Moha Green 
California millet yielded over 4 tons of green feed more per acre than Italian or 
Indian, an<l gave more than double the yield of Pearl, or Cat Tail, White Round 
French, Algerian, and Moha Hungarian. A mixture of 7 llw. each of Western rye 
grass and Awnless brome grass gave good result.'^ at Brandon. 

In a .senes of tests the highe.st yield of hay per acre, 2.7 tons, was obtained from 
a mixture of alsike clover and timothy, being followed by Mammoth red clover 
with 2.15 tons. The yields of millet at this farm were below the average, with the 
exception of Moha Hungarian, which yielded 6 tons of hay per acre. At Indian 
Head one-half acre of brome grass, plowed 2 in. deep in May, 1903, ilisked and 
rolled flat, gave this year I ton of hay without reseeding. Alfalfa sown in 1902 was 
almost entirely killed by the spring frosts, and this season Common, Utah, and 
Turkestan alfalfa and red clover sown in May gave very good results. Soy beans 
have generally given Ijetter results at Agassiz than horse beans, and the results with 
clover and corn for silage showed a difference of nearly 6 tons per acre in favor of 
clover. 

Miscellaneous.—The average results of fertilizer experiments with wheat, barley, 
oats, carrots, mangels, and turnips, in progress since 1888 and previously described, 
were as heretofore in favor of the use of 12 tons of barnyard manure per acre, and 
indicated that fresh manure is of equal value with rotted material. The season’s 
results at Ottawa with different fertilizer applications show that 800 lbs. of Thomas 
phosphate produced the largest yield of oats, 400 lbs. per acre of the same fertilizer 
prbdaced the largest yield of clover, and 400 lbs. \)er acre of superphosphate the 
iai^t yield of Awnless brome grass. Clover as a green manure gave good increases 
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in the yield of a large number of cereal and fonlge crops. The tesiilts of a mixed 
crop eJtperiment indicate that in general pure grains may be expected to give greater 
yields than tnixtiireSi 

in an experimental silo at ()ttawa corn lost 15 iier Cent of its gross weight; a mix¬ 
ture of corn and rape, 35 per cent; and rape alone, 64 jx^r cent. This material was 
put Into the silo in September and taken out in March. 

Of different niethods of fall cultivation, shallow plowing in August, (ailtivating 
3 times, harrowing 8 times, ridging the surface soil for the winter, cultivating once 
in the spring, and harrowing once at the time of sowing with the seeder produced 
the best results. 

An experiment with 12 different crop rotations at Ottawa is described and the 
results thus far obtained are noted and given in tables. The results of similar tests 
at some of the other farms are reporte<l without comment. Notes on summer fallow, 
deep and shallow breaking, backsetting, and working land after the first crop has 
been produce<l are given in the rei)ort from the Northwest Territories Kxix?rimental 
Farm. The cost of producing one ton and one acre of different kinds of hay at 
Ottawa is also given. 

Experiments at Fort Hays Branch Station, 1902-1904, J. O. Haney and 
O. II. Klling (Kansas Sla. Bnl. pin 291-302). —A trial of seeding 

alfalfa on sod was Ixigun in 1902, the fiehl after breaking being disked both ways, 
harrowed twice, and worked with a subsurfai^e i)acker. About 2 weeks later, May 6, 
it was harrowed again and after a shower on May 19, and as soon as dry enough the 
clod masher was run over the field and followed by another harrowing. A few days 
later a heavy rain fell which was all absorbed by the surface soil. 

After the field had become dry alfalfa secxl at the rate of 15. lbs. per acre was 
drilled in with a disk drill provided with press wheels. This work was finished on 
May 29, and on July 25, 57 days later, the alfalfa had l)egun to bloom and was 
mown. In 1903, 5 crops of hay were cut on this field, the first on June 12, the 
second July 25, and the last Septemlxjr 25. The total yield of hay was al)out 2J 
tons per acre. 

In 1902 wheat stubble was plowe<l and packed during July, and alfalfa seeded 
September 4 with disk drill and t>ress wheels. A little over 10 lbs. of sci*d per acre 
was used. A good stand and a fair growth during the fall was obtained, and the fall 
seeding gave good results. 

Bromus inermis was sown on sod which had received nearly the same treatment as 
the sod of the alfalfa field. Broadcasting the seed by hand was found p»*eferable to 
using the drill. The field was sown May 29, but owing to heavy rains, only a thin 
stand was secured. On a higher piece of ground sown June 12 and harrowed before 
and after sowing, a very fine stand was obtained. Fall seeding of Bromus inermis 
did not give as good results. The following year, which was exceptionally wet, 
these fields of Bromus inermis made a very favorable growth. 

In an experiment with fodder beets Golden Tankard yielded 9.1 tons and mangels 
16.6 tons per acre. With irrigation the mangels yielded 21.1 tons. Notes are also 
given on Pearl millet, rape, melons, turnips, and a number of garden crops. 

In a variety test with barley the yields ranged from 8.40 to 33.24 bu. per acre, the 
leading varieties being Telli, Black, and Six-rowed, all yielding over 30 bu. per acre. 
IJarrowing and disking, or packing the land after plowing, were apparently the best 
methods of soil treatment. 

Among the different macaroni wheats under test Yellow Gharnovka gave the beet 
general results. Texas Red oats led all other varieties tested. The b^t yielding 
varieties of winter wheat were Theiss, Kharkov, Crimean, and Weissenberg, the 
yields being 40.97, 40.90, 40.61, and 39.53 bu. per acre, respectively. The best yield 
of wheat was obtained where the land was plowed, imcked, and harrowed. 
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Where winter wheat waw sown on nod, double disking? ^ve better results than 
single disking or no disking, and sod broken in June or July |HXKiuced a much bet¬ 
ter yield per aere than soci broken in April. Winter wheat on soy-b^n stubble 
yielded 16.78 bu. per ac*re, and on corn stubble 12.88 bu. Notes are given on the 
culture and value of Kafir corn, sorgliuni, and grasses. Of the grasses grown /Vtni- 
rum bulbomm and J\ iexarium made a j^roinising growth. 

In 1904 the work begun in 1908 ^\as c‘ontiiuied. 'Ainong the varieties of winter 
wheat teste<i were a nurnl)er of hybrids, and the plants secured showed great varia¬ 
tions. In 1902, 150 varieties were planted and by selection in 1903 and 1904 these 
were increased in number to 850. Ov^ ing to attacks of rust the yields of winter wheat 
were low and the varieties of macaroni wheat were practically mined. Barley and 
rye also proved a failure. 

Of 6 varieties or oats Kherson gave much the best results, yielding 45.8 bu. per 
acre. The best yield from seeding Texas Red oats at differt*nt rates w^as obtained 
when 2 bu. of seed per acre was used. As in the previous season, harrowing and 
packing after plowing prove<l the best treatment for winter wheat. The cultivation 
of wheat by means of the harrow or the weeder was not profitable. 

In 1904 surface-plan ted corn made a much more rapid growth and tasseled nearly 
a week earlier than the listed corn, and also ripened about a week sooner. The 
listed corn yielded 82.8 bu. and the surface-planted, 88.8 bu. per acre. Disking and 
harrowing before plowing did not have a marked effect on the yield. 

The alfalfa sown on sod in 1902 gave favorable results in 1904, w'hile the growth of 
Bromus inermis on the fields seede<l the same year was too small to make a hay crop. 
Panieum hulhomm this season gave a very good yield. 

A rotation exjieriment is in progress for determining the influence of fallowing, 
Kafir corn, oats, leguminous crops, and barley on the su(‘ceeding wheat crop. The 
best yields of wheat were obtained in 1904 after fallow and after soy beans. 

Report on cultural tests in 1903-4, A. Damsevux (BuL Agf, SI 

{1906), No, 1, pp, 60-69 ).—Among a number of varieties of different cereals Abun¬ 
dance wheat, Saxon rye, Hessian spelt, llunsruck oats, and Groningen barley led in 
yield. 

fichlitte sugar beet, the best of 4 varieties, gave a yield of 46,800 kg. i)er hectare, 
with 15.70 per cent of sugar in the beet and a purity of 87.20. The application of 
commercial fertilizers in the drill, as compared with ap])lying the fertilizers broad¬ 
cast, retarded the beets in their ejirly growth, but they rt'gained the time lost later 
in the season. The results from applicaticms of barnyard manure and commercial 
fertilizers showed only slight differences in the yield and value of sugar beets, but 
they indicated the inn)ortance of working the manure into the soil as early as possible. 

Fertilizer tests with jiotatoes proved inconclusive. An applii^ation of 2,500 kg. 
lime per hectare increased the yield of Campme and Bohemian clover by 1,200 kg. 
and of Lokeren clover by only 600 kg. Of a list of forage crops, excluding sacchaline, 
crimson clover produced the largest yield of green substance. 

Results of fertilizer experiments in progress for ten years, C. vonSeblborst 
{Jour, Landw,, 6S {1906), No, 1, pp. -The results of fertilijer tests with rye, 

spring wheat, winter wheat, oats, barley, fodder beets, peas, beans, and potatoes are 
discussed. 

The cereal crops were benefited only by nitrogen, potash aivd phosphoric acid 
producing little or no effect. The yield of peas and beans was Isfgely increased by 
the use of potash, while nitrogen was also beneficial, but to a lesser degree. Nitrogen 
followed by potash caused the greatest increase in the yield of fodder beets. With 
potatoes the best results were secured where nitrogen and potash were given togetiber. 
The data obtained did not warrant drawing definite conclusions with reguti to the 
^tndoence of the season on the action of the fertilizer. 
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A preceding ieguminoue crop largely increased the J^ield of rye. The use of nitrogen 
did not influence the proportion of grain to straw, but where rye followed potatoes 
the grain constituted .'12.5 per cent of the plant where nitrogen was a])plied, and 30 
per cent where no nitrogen t^ as given. Winter wheat after i>ea8 halged on the nitrogen 
platsy but when following rape and flax nitrogen in the fertilizer application was 
beneficiaL 

Where potatoes were grown after beans j>ota8h was more effective than nitrogen, 
but the highest yields were secnired where both elements were applied together, 
while after cereals the use of nitrogen gave a greater increase in yield than the use of 
potash. 

Tests of the vitality of seed grain and other seeds, W. T. Kllih ( Canada 
ExpL Farms Rpts. 1904^ pp. J/i-IJ ),—This class of work, carried on at the Central 
Experimental Farm at Ottawa, is briefly deac*ribe<l. During the season 2,285 samples 
of seeds were tested, and tables art* given summarizing the results as a whole, as well 
as the results with wheat, barley, and oats for each province. 

Trials of varieties of barleys (County Northiirnh. Ed. Com., Ann. Rpt. 1904, pp. 
S9-44 )-—Of 6 varieties Chevalier, Ooldthorpe, and (iolden Melon gave the highest 
yields of grain and straw. Chevalier also stood first in the percentage of germination. 
Sowing in drills 12 in. apart showed a slight advantage in yield of grain and straw, 
and in weight per bushel, over sowing in drills fl in. apart, hut the narrower <lrilling 
gave a little more good grain than the other. 

The castor oil industry, C. M. Daucjherty (U. K Dept. Ayr. Yearbook 1904, pp- 
1^87-291 ).—This article discusses the manufacture and uses of c astor oil, the sources 
of supply of castor beans, and the distribution of the crop. The production of castor 
beans in the United States since the Civil War is reviewed. 

Improved methods of corn growing and intense cultivation, .1. B. Arm- 
sTRONCi (Shenandoah, Iowa: Author [i.905], pp. 150, pi. 1,figs. IS). —A popular book 
treating of subjects of general interest to the farmer, and discussing more in detail 
and at greater length the culture of corn and potatoes. 

Cotton cultivation (Buenos Ayres: Argenthia Dept. Ayr., 1904, PP- 7). —A brief 
discussion of cotton culture in Argentina. Sea Island cotton as well as a number of 
upland varieties, including Peerless, Peterkin, and Bussell Big lioll, are reported to 
have been intrcnluced from the United States. 

' Relation of weather conditions to growth and development of cotton, J. B. 
Makhuky ( U. S. Dept. Ayr. Yearbook 1904, pp- 141-1^0, dyms. a). —This article dis¬ 
cusses the influence of moisture and of sunshine on the yield of cotton, and reviews 
the weather conditions throughout the cothm belt for the years of greatest and of 
smallest yiehls in tlie decade iK^ginning with 189;i. Diagrams are given comparing 
the precipitation for tin? months of June. July, August, and Septemlier, and the 
yields of cotton for the years 1893 to 1903, inclusive. The climatic conditions of each 
year are considered with relation to the yiehl, but no general deductions are drawn. 

Cotton culture in Guatemala, O. F. Cook ( IJ, S. Dept. Ayr. Yearbook 1904, pp. 
475^488, pis. S, fig, 7).—The native agriculture of Guatemala and cotton culture as 
practiced by the Kekchi Indians is describetl and the kelep in its relation to cotton 
growing is diseusseil. The introduction of the kelep into the United* States with a 
view to demonstrating the possibility of keeping the cotton boll weevil in check is 
also briefly noted. 

In discussing the American origin of upland cotton the author concludes that “the 
upland cotton which Linnaeus correctly recognized as distinct from the Old World 
herbaceum, and to which he gave the Latin name Gossypmm hirsutum, is a native of 
tropical America Both the upland and the Sea Island cottons were originally 
described from the West Indies 

Beport of experiments with forage crops at the coast land experiment 
Slationy 1904 , J. S. Newman and W. D. Garrison (South Carolina Sta, Bui. 10$, 
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pp. S),^The yields of 11 varieties of cowpeas, teosinte, barley, soy bmm^ miaey 
Canada field peas, cat-tail millet, Kgryptiaii and crimson clover, Florida beggar^mad, 
6 varieties of wheat, alfalfa from 5 different stmrces, and hairy vetch and^^OiiiB^aire 
recorded witlH)ut comment. The varieties of cncnmlH'rs and cantalou|:)es giWB at 
the station are also given. 

Forage crops. The silo, C. M. Conner (Florida Sta. Bid. 7Sy pp. §83^11^ 
figs. ^).—Brief discussions on the culture and uses of sorghum, rape, teosilile^^rye, 
and Para grass (Pariicam molle)^ and directions for tfie construction of a siloaps^gksen. 

A bisexual hop vine, C. Brunotte (Bui. Soe. Sn. Nancy, d. aer., 5 INq. 4, 

pp. 173-179, pi. i).—The structure of the hop vine is describe<l in detail, and an 
instance of a vine producing both male and female flowers is reported anddlpimiied. 
Opinions of different authorities on the occurrence and significance of hermaphrodiam 
in the hop are briefly noted. 

The influence of soil moisture on the content of total andproteidnitDQiTan 
of oat straw, C. von SEELHOKSTand Freseniits (Jour. Landw., 53 (1905), No. l,ppi. 
SS ).—It is known that an increase in soil moisture, other conditions being.^^pial, 
causes a decrease in the nitrogen content of oat straw, and that this decrease is tiae 
more marked as the nitrogen supply of the soil diminishes. The work here reported 
has reference to the decrease in proteidand digestible proteid nitrogen. 

Three varieties of oats were grown in 3 series of pots containing 55, 70, and 85 per 
cent of moisture in the soil, respectively. The results show that the rate of decreacK^ 
is smaller in proteid nitrogen than in total nitrogen. The average j^ercentage of pro¬ 
teid nitrogen in total nitrogen \^*as 61.4 on the soil with 55 per cent of moisture and 
86.5 on the soil with 85 per cent of moisture. The digestible proteid nitrogen 
decreased more rapidly with theincreasti of soil moisture than the total proteid nitro¬ 
gen, as is shown by the fact that on the dry soil it constituted an average of 54.2 per 
(!ent of the total proteid nitrogen and on the moist s6il only 44.3 per cent. The 
average percentage of digestible proteid nitrogen in the total nitrogen increase<l from 
33.3 on the low moisture soil to 38.4 on the high moisture soil. 

Canadian field peas, T. Shaw (IL S. Dept. Agr., Farmer^' Bui. 2'24, pp. 10, Jigs. 4) •— 
This bulletin contains a po})ular discussion of the Canadian field pea, with directions 
for its culture for different purposes. A similar article has been previously noted 
(K. S. R., 8, p. 781). 

A desiTiption is also given of how this crop is grown in the San Luis Valley, Colo¬ 
rado, at an altitude of 7,000 ft., where it is used for fattening sheep and laml)s by 
pasturing them on the crop. In the author’s opinion this syshMii of grazing may be 
very largely extended in the mountain States. Direcitions are also given for growing 
the croj) for the puriwse of fatUming swine in localities where this crop can profitably 
take the place of corn. 

The potato, S. Fraser (New York: Orange Judd Co., 1905, pp. 185, pi. 1, Jigs. 51).— 
This book devotes a cha])ter to each of the following subjects pertaining to potato 
culture: History and botany, some conditions influencing growth and development, 
soils, rotation, manuring and fertilizing, considerations of seed, varieties, plantkig, 
management of the growing crop, obstructions to growth and development, sprays 
and spraying, harvesting,‘storing, production, transportation and markets, chemioil 
composition and feeding value, and breeding and selection. A spray calendar at>d 
methods of seed treatment, briefly stated, are given in an appendix. 

The book of the potato, edited by T. W. Sanders (London: W. H. iSc L. Colling- 
ridge, 1905, pp. 822, Ulus.; rev. In Lancet [Londoii], 168 (1905), No. 4864, p. 1346),^ 
This work treats of the history and botany of the potato plant, the soil and its^aal^ 
tural and manurial treatment, the propagation by seed, cuttings, eyes, and graf^Mfg, 
the preparation of the seed and systems of planting, forcing potatoes, harvestim, 
storibg and marketing the crop, originating new varieties, and methods of combating 
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inflects and difleasep. A destiriptive (‘atalogue of 270 varieties is included in the 
volnme. 

Potato mowing: in New York, J. L. Stone (JVetv York Cornell Sio. Bui. ^228, pp. 
4^9-4^6y figs. 2). —This bulletin siuninarizes the data on potato eulturt* published by 
the station in previous bulletins, and presents other data accumulated since those 
publications were issued. The different operations and practices in connection with 
potato growing are discussed. 

In 1903 a comparison of barn-stored wilted and sprouted seed and of solid slightly 
started cold-storage seed showed a pain of 159 per cent in yield in favor of the solid 
nearly dormant seed. In 1904 the 8ee<l tubers stored from Noveml)er to May in 
crates in a cool cellar and with no sprouts started May 1, were divided into 4 lots, 
placed in trays, and stored in different ways from May 2 to June 7, and then planted. 
The first lot was kept in a dark cellar at a temperature of from 50 to 60°; the second, 
in a cold frame oi)en al)ove and with the bottom at 80°; the third, in a barn near a 
window where the tem])erature was about the siime as out of doors; and the fourth, 
in a greenhouse at from 80 to 90°. 

The second, third, and fourth lots pave a pain in yield of 35.1, 28.5, and 13.4 per 
cent, respectively, over the first. The sprouts on the tubers exposed to light were 
strong, dark green, and not over \ to i in. long, while on those stored in the dark 
cellar they were 3 to 4 in. long, whitish and brittle, and subject to injury in planting, 
especially if done by machinery. 

A test was made of seed pieces of 2 different .sizes, the one being as large again as 
the other. The smaller piect's were as large as thos€‘ fre<|uently planted by farmers. 
As cornpareil with tbe larger pieces, th(‘ small pieces gave a yield r€Hlu(!ed by 21.7 
per cent on one plat and by 41.5 ])er cent on another. The effect of dusting the (;ut 
tubers with plaster one or two days Ind’ore planting was studied by the station in 
1903; in 3 out of 5 tests the increase in yield ranged from 13.31 to 26.18 hu. acre 
on the plat ])lante<l with the treated setnl. In the 2 other cases the results were 
inconclusive. 

The culture tests carried on from 1894 to 1900 resulted in the best yields from 7 to 9 
cultivations. Aiudher series of tests showed that level culture is to he preferred to 
hilling. Spraying with Bordeaux mixture giuierally gave in<Tea.'^c<l yields, although 
in some seasons wluui no blight api)eared little effei't was ohstTved. 

The results (»f (■ooj)erative variety tests made in 1903 and PtR)4 are given in tables. 
In one series of experiments I)<»e I’rhle stood first, in another Bovee gave better 
returns than Irish (hblder, and in the third (iold C’oin an<l Wilson 1st Choice stood 
about equal. The work of potato diggers and planters is discussed, and an outline of 
eooj)erative demonstrations to be nuule in 1905, comprising different phases of farm 
work, is given. 

Potato culture near Greeley, Colorado, J. M. Clark ( C. Dept. Agr. Yearlmok 
1904, pp. SI1-322, figs. (», pi. i).—The extent of the potato area near Greeley, the 
markets, irrigation, and alfalfa culture as factors of success in potato growing, crop 
rotation, and sheep feeding in the potato belt, the preparation of seed potatoes, and 
the methods of growing the crop, including the application of water, are discussed. 

Observations on the influence of nodules on the roots upon the composition 
of soy beans and cowpeas, C. D. Smith and F. W. Robison {Michigan Sta. Bui. 
224, PP- 12S-132).— The yield and composition were detennined of roots, stems, and 
leaves of Medium Green soy beans grown in 1903 on two areas, the roots in one c'ase 
being practi(ially free from nodules and in the other nearly covered with them. 
The leaves and stems from an 8-ft. row liearing nodules weighed 5,125 ll)s., and from 
a similar area without nodules 5,562 lbs. The roots with ncKlules weighed 0.438 lb., 
and those without 0.625 lb., the ncnlules themselves weighing only 0.16 lb. 

In 1904 this work was repeated on two plats, each containing a scjuare rod, the 
one being inoculated with soil from a soy-bean field, and the other lieing left with- 
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otit inoculation. During the seasoil the roots of thef plants on the inoculate<l pM 
were well covered with nodules, w hile those on the uninooulated plat remained frtb 
ftom them. No difference was apparent in the growth on the two plats or in the 
color of the foliage. A row 8 ft. long on the inoculated plat contained 62 planti( ^ 
weighing 4 lbs. 6 oz., and on the uninoculated plat 49 plants, Weighing 3 lbs. 12 odL 
'the roots Weighed 9 and 6 oz., respectively. ^ 

As a mean of the two years, the leaves and stems of the plants bearing nodnlM 
contained 2.78 per cent of nitrogen, and the others 1.77 per cent in dry matter. 'The 
roots bearing nodules (latter removed) averted 1.01 per cent of nitrogen in dry mil* 
ter, and those having no nodules 1.43 percent. ‘‘Inoculation does not seem'^ 
notably affect the phosphoric acid nor the potash.’^ In each year the percentage Of 
protein was higher in the inoculated plants, the protein content for the two yoaM 
taken together being 66.86 per cent greater in the plants from the inoculated plats^ 

A similar experiment with cowpeas, made in 1904, showe#l a (‘orresponding prof* 
<lotninance of nitrogen in the leaves and stems where nodules were produced, and a 
(lecrease in the roofs. The cowpeas with nodules on the roots contained 47 |)er <*ent 
more protein than those without nodules. 

Analyses of the nodules showed the following composition: Soy-bean nodules-** 
protein 26.19, nitrogen 4.19, pota.Hh 2.06 j)er cent; cow pea nodules—protein 24.39, 
nitrogen 3.90, phosphoric acid 0.96 per cent. In all except one case the roots with¬ 
out nodules contained a greater percentage of nitrogen than the roots provided with 
them. 

An estimate based on the comiiosition of dry matter of the leaves, stems, and roots 
of the two crops and the yields of plats 0 8 and 1.29 acres in si/.e shows that the 
inoculated soy beans contained 113.66 lbs. of nitrogen per acre, as compared with 
76.98 lbs. from the uninoculated, and the inoculated cowpeas 139.21 lbs , as com¬ 
pared with 118.46 lbs. in the uninoculated crop. The figure for the cowpeas does 
not include the nitrogen in the abundant nodules. 

In a study of the influence of nodules upon the composition of the seed of soy 
beans it was found that the ripened seeds of the inoculated soy beans were fully 16 per 
cent richer in protein than the product of the uninoculated areas. The authors con¬ 
clude that the nodules on the roots on fairly fertile soil may not notably increase the 
yield, but that they do increase the relative and absolute amount of nitrogen in the 
plants. * 

Tests of diflferent varieties of sugar beets, U. IIarcourt (Ann. Rpt. Ontario 
Ayr, Col, and Expt, Farm, SO (1904), pp. 51-54) •—Four years^ results with different 
varieties of sugar beets are reported. 

The tests comprised 32 varieties, of which 20 were grown for 4 years, 8 for 3 years, 
and 4 for 2 years. The beets were growm in level cultuie in rows 21 in. apart and at 
8 in. apart in the row. In 1904 Mangel Sugar Beet, Rimpau Rubensamen, Jaensch 
Victrix, and Improved Imperial ranked first in quality. The sugar content in these 
varieties ranged from 17.4 to 18.6 iier cent and the coefficients of purity from 83.8 
to 90.3. 

In the list of varieties tested for 4 years Kleinwanzlebener, Improved Imperial, 
and Pitzscheker Elite ranked first in average quality. Kleinwanzlebener showed an 
average sugar content of 16.9 per cent and a purity of 88.1. Among the varieties 
grown lor 2 years Rimpau Rubensamen stood first in average results, with a sugar 
content of 17.6 per cent and a purity of 89.6. 

A study of the influence of the distance between rows on the quality indicated that 
the best quality of beets is obtained in rows 18 or 20 in. apart, and that wider plan¬ 
ting reduces the quality and produces a marked decrease in yield. A brief report on 
the beet-sugar industry in Ontario is given. 

8ugar-beet meed breeding, J. E. W. Tracy (U, S, Dept, Ayr. Yearbook 1904, pp. 
pli, 5).—The effect of good seed on the quality of the beet, and the advan* 
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iages of growing ftugaNbeet seed at liome are pointed oat. Methcids fortlie production 
of high-grade commercial seed are outlined, the different steps in sc*ientifie growing 
of sugar-beet seed are summarized, an<l the work of this De|:>artmeiit in this line is 
briefly reviewed. 

Field experiments with sugar cane, C. F. Eckart {Ilmvaiian Sugar Planters' 
Sta., Div. Agr. and Chem. Pul. j)p. 17 j plans S). —This bulletin considets briefly a 
few of the more imj>ortant points in connection with practical tests with sugar cane 
in the field, and indicates some of the sources of error which may occasionally arise. 

In considering the modifying influences which may tend to impair the results 
obtained during short periods a simple plat irrigation experiment is hiken as an exam¬ 
ple, and the nature of plats, preparation of land for planting an<l the seed cane used, 
and the treatment of plats with s|)ecial referents to irrigation are <lmTibed. The 
actual difference in weights of cane and sugar per acre wliich may arise from appar¬ 
ently trifling variations in the growth of the individual cane plants is pointed out, the 
figures used being based on an increase in <liameter of the cane by yj^y, and 
of an inch. Diagrams are presente<l to illustrate the manner in which small ex|)eri- 
ment fields, either with or without irrigation, couhl be laid out to best advantage. 

The improvement of tobacco by breeding and selection, A. I). Siiamel 
( U. S. Dept. Agr. Yearbook 1904^ pp. ph. 7^ fig. 1). —This article points out 

the need for the improvement of toba<*co and its adaptation to soil and climatic con¬ 
ditions, dis(‘usses the value of large and heavy seed, including the description of a 
method for the separation of the light from the heavy seed, and gives general direc¬ 
tions for improvement by selection. Record outlines for noting the cliaracteristics 
of individual seed plants and the development of the progeny are given. 

The results of experiments in selection, showing the influence of plant individ¬ 
uality, are rep<jrte<i. Ten separate and <listinct types were o>>served in a field of 
Sumatra tobacco and seed was selected from the typical plants in eac}i type. In the 
young plants produced from this seed the characteristics of each type were quite 
apparent and became more prominent as maturity approached. It was further 
observed that the progeny produced about the same number of leaves as the parent 
plants, in which the numl)er had range<l from 4 to 40. An increase in the number 
of leaves was not associated with an increase m the height of the plants, hut the 
length of the intern<Mles was reiluced as the number of leaves increa.sed. 

The shape of the leaf in the parent plant was reproduceil in the progeny, and in 
this connection the value of wi(ie leaves with rounded tips and bases is pointed out. 
“It has been conclusively proven thatan\ shape of leaf desired, which is pro<lm*e<l 
in a given hwality, may lie fixed and transmitted uninterruptedly to the succiHMling 
crojis liy selection of the parents having the desired shape of leat and saving the seed 
of such plants under bag.” it was also found that the size of the leaf can be con¬ 
trolled by selection. Seed from plants free trom suckers produced proportionately 
few suckers, while st'ed from freely suckering individuals produceil plants with large 
numbers of suckers. 

In 1903 the author selected plants apparently resistant to a root disease attacking 
Sumatra tobacco. “The progeny from these plants were resistant to the disease and 
produced a profitable crop of tobacco while the plants grown trom other selected 
seed were as seriously injured as in the previous year ” These results are believed 
to suggest the possibility ol breeding types resistant to many of the common tobacco 
diseases. 

The improvement of tobacco by crossing varieties is also briefly note<l. The 
progeny of crosses made in 1903 with native and imported variety ot cigar tobacco 
showed a great improvement in quality, vigor ot growth, and yield over the native 
types. The shape ot the leaf was materially modified, especially in hybrids of 
Havana seed and Cuban and Havana seed and Sumatra, the leaves, very round, 
with regular and uniformly fine veins from the tip to the base, were ot finer and 
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more elastic texture tlian Havana seed and made better wrappers. The results 
were even more striking in the crosses in which Broadleaf was used as the mother 
parent. 

Tlie selection of tobacco seed plants, A. D. Shambl {^Connecticut State Sta, BuL 
150, pp. IS, pin. .5).—A somewhat fuller discussion of this subject by the author has 
been noted from another source (see atK)ve). This bulletin treats of the possibility 
of improving the quality of tobacco, the lack t>f uniformity of plants in the average 
tobacco crop, self-fertilization and (Tosa-fertilization in the plant, advantages of using 
seed from self-fertilized flowers, and methods of selecting plants and securing self- 
fertilization. 

In all the crops grown from imported seed a large proportion of abnormal plants, 
in type as well as maturity, were observed. This was especially true of the crops 
from freshly imported Cuban seed, in a field of which the author found about 33 per 
cent of the plants to be of freak type. The variation in type of the Broadleaf Havana 
seed and of so-called native varieties was less marked, but the individual variation 
in the number, shape, and size of seeds, the number of suckers, the number of seed 
pods, and other chara(?ters was nearly as great as among plants grown from imported 
seetl. 

It was observed that some plants had nearly double the number of leaves found 
on average plants, and many individuals produced rounded leaves, while others bore 
long, narrow, and pointed leaves. Some plants suckered profusely, while in others 
this tendency was comparatively weak. Again, plants were observed with from 150 
to 200 seed pods, while others bore only from 25 to 100. In maturity of leaf a differ¬ 
ence of 2 weeks was noted between individual plants, and it was found that the 
leaves of plants in the same field varied in bo<ly, stretch or elasticity, color or api>ear- 
ance, and other characteristics. 

In the discussion of self-fertilization and <Toas-fertilization of tobacco the flowers 
of the plant are described and the natural method of fertilization is pointed out. 
For 2 years exiKjriments w^ere made with Connecticut Havana, BroadU*af, Sumatra, 
and Cuban tyjxis grown under cloth and in the open, and on a commercial scale, to 
determine the relative value of seed ]»roduced by exclusive self-fertilization and of 
seed produced by natural cross-fertilization. The results show^ that the plants from 
self-fertilized seed produced exactly the character of the mother plant. The indi¬ 
vidual character, such as shape and c<ilor of leaves, number of leaves and suckers, 
iKxly or texture, size of veins, time of maturity, and all otluT observed characters 
were uniformly transmitted. 

In a field of Connecticut Sumatra several hundred plants of different tyjies were 
selected and seed exclusively from self-fertilization was secured. From this seed a 
type was produce<l with leaves which would not burn, and with it another type 
tested in the same way which had the most perfect burn of any kind of tobacco. In 
one instance imported seed produced plants which were attacked by a fungus root 
disease and destroyed, together with certain individuals which were resistant or 
immune and produced ripe tobacco of excellent quality. Some of the plants were 
only partially resistant, and seeds saved from these and compared with the seed 
obtained from the resistant or immune plants when sown resulted in poor plants, 
showing the characteristic's of the diseased ones in root, stalk, and leaves, while the 
plants from the other seed, although sown on the seed beds where the disease had 
occurred, produced perfectly resistant individuals. 

These cases are cited by the author to show the transmitting power of the seed of 
tobacco from self-fertilized flowers and to point out its practical importance. 

Experiments in growing Cuban seed tobacco in Texas, G. T. McNess and 
W. M. Hinson ( U. S, Dept. Agr., Bur. Soiln Bui. ^7, pp. The history of experi¬ 
ments in growing Cuban seed tobacco in Texas is given, the relation of climate end 
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soil to this imlnstry is iliscnsstMl, and tlie results of experiments (luring 1902, 1903, 
and 1904 are reported. 

The temperature and precipitation for 6 months of the growing season in eastern 
Texas and Havana, Cuba, are eompareci, the averages showing a close correspond¬ 
ence for Palestine and Nacogdoches, Texas, with those for Havana. The monthly 
differences show greatt*r variations, the temperature at Havana varying only about 
8® F., while in Texas the variation is 15°. The rainfall at Havana was much heavier 
during the first 2 months of the period and very much less the third month than in 
Texas, while for the remainder of the period the differences were not so great. The 
mean range of humidity is about the same in both regions, but at Havana the rela¬ 
tive humidity apiiears higher for a longer period during the 24 hours than at Pales¬ 
tine, Texas. 

The soils used in these experiments were the Orangeburg fine sandy l(»am and the 
Orangeburg clay. The Orangeburg fine sandy loam is described as a compact red 
sandy loam containing considerable silt, with an average depth of about 12 in., and 
the subsoil a heavy sandy clay reaching a depth of 3 ft. or more. Both the soil and 
subsoil contain rounded iron concretions about one-quarter of an inch in diameter. 
The Orangeburg clay, which differs from the line sandy loam in having a much 
lighter soil over the reil clay subsoil, is described as being from 5 to 9 in. deej), of a 
dark-red color, and ranging in texture from a heavy sandy loam to a clay loam, with 
a subsoil of stiff dark-red clay, generally reaching to considerable depths. 

Mechanical analyses of l)oth soils and the content of soluble salts in the soil and 
subsoil are given in tables. It is stated that both soils contain enough potash salts 
to make them desirable for tobacco, ami that the chemical analyses of the two com¬ 
pare favorably with those of the tobacco soils of Cuba, especially with the red soils 
in the Partidos district. 

In 1903 work was conducted on 4 different fields representing tin* 2 Orangeburg 
soils. The lighter soils received about 15 loads of well-rotted manure and the 
heavier soils loads per acre, the manure being plowe<l under and allowed to decay 
some time l)eifore planting. The plants were set 12 and 14 in. apart in 3 ft. rows. 
The crops obtained showed a very whle range in yield, l)elieved to he due to differ¬ 
ences in tlie Iqciil weather conditions, in the type of soil, and in the amount of ferti¬ 
lizer used. 

The tobacco after being thoroughly fermented was examined and graded early in 
January, 1904, but at this time from 72 to 84 |R*r cent of the crop classifie<i as of good 
aroma was insutficiently aged, while only 10 to 11 per cent was judged a filler of 
g(M)d aroma with sufiictient age. This tobacco was packe<l and baled and put on the 
market to determine its commercial value. The firms purchasing it seemed to regard 
it as satisfactory, although some considere<l it lacking in aroma and smoothness as 
compared with the Cuban leaf. Nearly all agreed that the leaf was the best domestic 
filler they had ever tested, but in the opinion of one firm the quality of the leaf 
was not as good as the tobacco now being grown in Pennsylvania. The prices 
received ranged from 28 to 40 cts. a {>ound. 

These experiments were continued in 1904 on 4 different fields, the methods of 
culture, curing, etc., being quite fully descril)ed. The cost of production on the 
fields varied from 19.3 cts. to 26.4 cts. per pound. As in the previous year, a wide 
range in the rates of yield was shown. The total yield from the entire area, 8} 
acres, was 6,461 lbs., or 624.1 lbs. per acre, with an average cost of production of 
21.6 cts. per pound. ‘Ht is believed that the farmer having all the facilities on his 
plantation can grow this tobacco at a cost not exceeding 10 cts. a pound. 

In 1906 this type of tobacco was planted on about 160 acres of Orangeburg soils in 
three counties, and a tobacco firm has agree<l to purchase the barn-cured product at 
a remunerative price. ‘‘It therefore appears that in the course of a few years, if the 
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industry lie conducted on a conservative iiasis, the jjrowinn and |>ackin); of tobacco 
<*an become an iinix>rtant iiKlusfry of east Texas.” 

Bxperixnexijts in breedings tobacco, K. H. Jknkins {Connecticut State Sta. Hpt. 
1904, pt. 5, pp. 449--4r>d, pi. i).—In 1903, 12 <lifferent types or strains of tolmoeo, 
including 7 of the Sumatra type, 2 of the Cuban, and 1 each of Connecticut Broad- 
leaf, Conne<*ticut Havttna, and White Burley were gro^n, and small quatitities of 
seed from individual plants were selected as being the vety best in the plats and 
exclusively Self-fertilized. From this set 4 attains of the Sumatra type, 1 of the 
Cuban, and 1 each of the Connec'ticut Broadleaf, Connecticut Havana, and White 
Burley were obtaine<i and are here briefly described. As in the previous year, seed 
from selected and exclusively self-fertilized plants was secured for future work. 

The general result of the season’s work indicates that the characters of the partic¬ 
ularly selected mother plant were tiansmitU^d to each one of the offspring with a 
remarkable degree of uniformity. The author reports that this was the first time 
since the experiments with Sumatra were begun, in 1900, that plats were secured in 
wdiich the plants were uniform in size and in the number and shape of the leaves. 
The effect of cross-fertilization and self-fertilization in tobacco is discussed and 
an article giving one of the very earliest descriptions and pictures of the tobacco 
plant, written soon after its intioduction into tlie Old World from the West Indies, 
is reproduced. 

A new and valuable cover crop for tobacco fields, A. 1). Shamei. ( Connecticut 
State Sta, Bui. 149, pp. 7, fg. 1). —The need of a suitable cover crop for tobacco fields 
is pointed out, and hairy vetch, sand vetch, or Kussian vetch ( Vicia riHom) is 
described with special reference to its use for this purpose. Directions for planting 
the crop are given, and its value for forage or green manure is also briefly noted. 

In Octol^r of 1904 several tobacco fields were sown to Russian vetch either with 
rye or alone. In some instances the soil i>reparation consisted of plowing and har¬ 
rowing, while in others the seed was sown on the unprepared ground and disked in 
with an ordinary disk or wheel harrow. Both inoculated and uninoculated seed 
was used. 

Although the seeding was thinner than desirable, a good stand was obtained and 
the crop wintered better than the rve which was sown with it, the vetch surviving 
in spots where the rye completely winterkilled The roots of plants from inocu¬ 
lated seed bore many tubercles, w hile on the plants from tin* uninoculated seed they 
were less numerous and the plants much less vigorous. When the cro[) w'as plowinl 
under in May the plants W'ere from 4 to 8 in, hi«;h 

Universal nomenclature of wheat, N. A. Cohb (Dept. Age. N. S. Wales, Mine. 
Puh. 5.39, pp. 7.'y, pis. l.''}, figs. 74 ).—This publi<‘ation im'ludes a series of papers pub¬ 
lished in the Agricultural (Tazette of New South Wales and previously note<l (E. S. 
R., 15, p. 246). 

A further study of the volume, microscopic structure, and strength of the aleuron 
layer in wheat is reported. In this study the <li8tribution of gluten in the ripe 
endosperm of typical Australian wheat was deU‘rmined, and observations made on 
the structure of the flour cell. Directions are given for the selection of average sam¬ 
ples, the preparation of sections of a ripe wheat grain, the demonstration of the dis¬ 
tribution of gluten in the flour cells, and the collection of all the gluten from a sin¬ 
gle flour cell. 

Spraying to kill weeds, T. D. Jarvis (Ann. Rpt. Ontario Agr. Col. and Expt, 
Farm, SO (1904) ^ S9, 40). —Early in July weed patches in which 28 species and 

12 botanical families of plants were represented were sprayed with a solution of 9 
lbs. of bluestone to 45 gal. of water. It was observed that 24 hours after spraying 
the effects were the same as 6 hours after the treatment. It is concluded that wild 
mustard is the only weed that can be destroyed by spraying with this solution. 
The flowers of field bindweed and white cockle, and the leaves of blue weed, bull 
thistle, Canada thistle, and sow thistle proved very sensitive to the spray. 
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Opportuxiiti6«» In ftgrriculture (U, S. Dept. A<jr. Yearbook 1904-, pp. m-m, 
—This jiopdlarly considered from different standpoints: (1) (trow¬ 

ing Crops under Glass, by B. T. Galloway; (2) Fruit Growing, by M. B. Waite; and 
(3) General Farming, by W. J. Spillinain 

On the subject of growing croj)s under glass such phases are eonsidered as general 
plant growing, vt^getable growing, cut-flower gn)wing, and the growing of bedding 
and ornamental plants as a 8|>ecialty. The business and training (pialiflcations nec¬ 
essary for each of these industries, capital involved, and the profits which may 
reasonably be exiajcted are considered. 

Under fruit growing, 8i)ecial attention is called to intensive methods and the desira¬ 
bility of thorough cultivation and care of relatively amall areas as compared with 
more extensive plantings. The various details of orchard management, cost of estab¬ 
lishing an orchard, and the opportunities in intensive fruit growing are discussed. 
The average cost of establishing an orchard and its care for the first 5 years is placed 
at $100 per acre. 

Under general fanning special attention is called to possibilities in the milk and 
fancy butter trade, poultry, vegetable gardening, (dieese making and livestock in the 
South, and seed production. 

Horticultural work at the Canadian Experiment Stations, W. T. Macoun, 
W. S. Blair, S. A. Bedford, A. Mackay, and T. A. Sharpe {Canada JCxpt. Famis 
1904y pp- 105-U2, 120-126, Li4, doS-SfyO, S64-S70, 895-409, 485-446, 4f^6- 
485, pin. 2 ).—A report on the character, culture, and behavior of a large number of 
fruits,'vegetables, and flowering plants grown at the different experimental farms in 
Canada from Nova Scotia to the Northwest Territories. The re]H>rt8 are similar in 
character to those of previous years (K. S. R., Ifi, p. 261). 

The severe winter of 1903-4 kille<l large numbers of fruit trees in the on'hards of 
Ontario and Ciuebec, which for many years previously had proved hardy. At the 
Central Experimental Farm 306 apple trees, including 164 varieties, were killed, all 
above the snow line. During the preceding 6 years 90 varieties of apples were top 
grafted on hardy stocks to determine whether varieties which would not suci^eed 
when grown in the ordinary way would prove satisfactory when top grafted on stocks 
having heavy trunks. Prac^tically all of the varieties thus used for top grafting were 
killed l)ack to the stocks. 

One instance is cited in which Milwaukee and Martha were top grafted on Wealthy, 
each variety occupying about half the top of the tree. As a result of the severe cold 
Martha was entirely killed, while the Milwaukee remained alive and bore a good 
crop of fruit. Trees which have proved tender when tried as standards are thus 
shown to be also tender when grown on hardy stocks. Hardy stocka do not appear 
to make grafta noticeably hardier. A revised list of the winter varieties of a|yples 
recommended for the district is as follows: Scott Winter, Milwaukee, Northwestern 
Greening, Canada Baldwin, and Golden Russet in the more favored localities. 

A further account is given by Mr. Macoun of the close-planted (10 by 10 ft. apart) 
Wealthy orchard set out at the Central Experimental Farm in 1896. The avera^ 
profit per year per acre from this orchard from 1896 to 1904 has been $54.13, while 
the average profit per year per acre since the trees have been bearing well, from 
1899 to 1904, has been $106.19. This system of close planting is not recommended 
for general adoption, but is believed worthy of trial by specialists. The 2 varieties 
Wealthy and Wagener are believed to be the most suitable for this close planting on 
account of their early bearing habits. 

Experimental shipments of apples from this station to points in Ireland and Scot¬ 
land were made in 1904. All the shipments were made in bushel boxes and 
graded XXX. Some of the fruit was sent in cold storage, but the most of it ^as 
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not. The fruit wa« plaml in tiie boxes in regular rows and tiers, with a sheet of 
cardboard above and below an<l a very little excelsior between the cardboard and the 
sides of the Iwx. Apples were shipped as a rule when well colore<l but still hard. 
The varieties were Duchess, ('harlainoff, Antonovka, Aids, Dudley, Winter Stripe* 
McMahon White, Wealthy, and Patten Greening. The varieties Oharlanioff, Atils, 
and Winter Stri{Xi in some shipments wen‘ wrapped in tissue paf)er. 

In every instance the apples arrived at their destination in good condition, but 
owing to the unusual abundance of apples in both Ireland and England the results 
were not as profitable as heretofon\ The apples shipped to Belfast, the agent stated, 
were nt)t good enough for dessert purposes, and hence brought a low price, scarcely 
sufficient to pay the freight. That market, also, preferred apples in barrels instead of 
in boxes. \\Valthy apples shipped to Dublin sold from 84 cts. to $1.08 per box. The 
shipment of Patten (ireening and Wealthy to Glasgow brought about 68 cts. a lx)x 
net. 

The severe winter killed nmst varieties of Eun)pean and .hipanese plums at the 
station down to the snow line. Two see<llingH, however, of the Re<l June plum 
originated at the exiK»rimental farm prove<l hardy in flower and bud and have been 
given the names of Togo and Oyama. Thr(*e American seedlings originaUnl at the 
Central Exj)erimental Farm have been named tBoria, Swift, and Fitzroy. All of 
these varieties are described, as well as some of the newer Americana varieties. 

Horse beans have proved a very satisfactory cover crop in the orchards. These 
beans stand up during the winter an<l hold the snow well and in the spring are 
easily broken up by a disk harrow. It is believe<l that English horse beans and rape 
grown together will prove an ideal cover croj) for that region. The Ix^ans furnish 
nitrogen and humus and hohl the snow well, while the rape will cover the ground 
and thus protect the roots. 

One of the disadvantages of hairy vetch, otherwise an excellent cover crop, is the 
difficulty of plowing under wdiere it lives over the winter. The crop lived over the 
winter at the Central Experimental Farm and the plan was tried of cutting it and 
letting it lie on the ground as mulch in the same way as red clover is sometimes 
used. The vetch, however, was killerl by the first cutting. 

Further experiments were made during the summer in growing vegetables in a 
cheese-cloth inclosure. Radishes and cauliflowers grow n insnle the inclosure were 
again free of maggots except where the plants had been affected in the hotbed before 
setting out in the inclosure Both these vegetables develoiied satisfactorily in the 
inclosure. The radishes were 2 days later than thosi* giown outside, but remained 
tit for use nearly a week longer inside than outside. Outside tlie inclosure the cauli¬ 
flower was practically a failure, while inside the crop was cpiite satisfactory. 

Lettuce was ready for use 2 days earlier inside the inclosure than outside. Beans 
were ready for use I to 2 days later inside than outside the inclosure. The yield 
inside the inclosure was 58 qts. and outside 53 qts.’on like areas of ground. There 
was no apparent difference between onions grown outside and inshie. The same 
cheese-cloth cover which was used in 1903 was again used in 1904 but tore consider¬ 
ably and gave trouble. The life of a cheese-cloth tent, therefore, will not exceed 2 
years. The cost was 5 cts. per yard. 

Nolte Earliest tomato yielded heavier than Spark Earliana, but it is not quite so 
smooth. Spark Earliana has proved one of the earliest ripening and most satisfac¬ 
tory varieties grown at the station for 5 years. A method of pruning tomatoes tried 
during the year has been previously noted from another source (E. S. R., 17, p, 36). 

At the Nova Scotia station crimson clover has proved one of the beat cover crops 
for use in orchards. It is sown at the rate of 20 Jbs per acre. An increase of 44 bu. 
of gr^n peas per acre was secured by the use of 500 lbs. of a complete commercial 
fertilizer at a net profit of $5.70 per acre. The Australian Brown onion is considered 
best variety for the average grower. 
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Mr. S, A. Bedford, of tlie Manitoba Station, give8 a list of varieties of standard 
apples root-grafted on Pirrm haccata which have been j)lanted at the station and the 
effect of the winter on them. Most of the varieties were killed back more or less, 
but many varieties made a strong growth during the season. Plums were a heavy 
crop at the station. Three native varieties which fruited for the fir’st time proved 
superior to anything tested as regards earliness and flavor. The fniit ripened early 
in August, whhdi was fully 2 weeks sooner than fruit of any other varieties found on 
the farm. The plums are (Comparatively large, deep red in color when ripe, skin 
sweet and juicy with no sign of astringency, and the stone was not out of pr( 3 j)ortion 
to the flesh. The fruit from all 8 trees is very similar and has been given the name 
of Major. 

Fall-sown seed of Caragaua arborescens has given much stronger plants than spring- 
sown seed. Various tender speccies of Philadelphus have been successfully grown at 
the station when bcmt to the ground and snflicient soil thnjwn over the tii)8 to hold 
them there during the winh^r. <;radus has proved the earliest large pea yet tested. 

Report of the professor of horticulture, H. J^. Hctt ( Rpt. (hiUirio Agr. 
Col. and Kjcpt. Farm, .W (1^04), pp. fign. . 5 ). —This report gives an outline of 

the horticultural work at the Ontario Agricullural College during the year, with notes 
on various cover crops, orchards, small fruits, vegetables, and ornamental shrubs. 

The severe wiiitcT killed 10 per (cent of the trees in the apple orchard, 20 per cent 
of those in the i>lum orchard, 35 j)er cent in the j>ear orchard, and 44 per (cent in the 
(cherry orchard. Twenty p(*ach and 20 (luince trees which had survived several 
winters were also killed. 

Howto make a vegetable garden, Edith L. Fcllkrton, illus. by II. B. Ful¬ 
lerton {Ncav York: Douhleday^ Paged: (b., i.WJ, pp. XIX ] '^47yJiiP'<. — Popular 

directions for making a garden and the culture of all the usual vegetables and small 
fruits. The illustrations form a prominent fi‘ature of the work. A table is given 
showing when fo plant each of 74 different vegetabh's, depth to plant them, distance 
apart, the, period when the crop matures, and otlucr information as to cultimil 
meth(xls. 

Test of the vitality of vegetable seeds, E. II. Jenkins ((himecticut iSlaie Sta. 
Rpt, 1904^ ]>f. . 7 , pp. 438-443 ).—A table is given showing the results of germination 
tests of 415 samples of seeds representing 34 different vegetables. 

The age of the samples varied from 1 to 12 years, most of them being 1 to 2 years 
old. They were sent in by the s(*edsmen or growers themselves with the understand¬ 
ing that the results of thic t(*.st were not to la* puldished as representing the char¬ 
acter of their goods. Sweet corn and onion seed are grown in large amounts in the 
State and more tests of these varieties are annually made at the station than of all 
other kinds of si'eds. 

California-grown onion seed show'ed a higher pencentage germination than Con- 
neccticut-growii seed, and seed less than I year old germinated better than older 
seed. The vitality of crops of onion seed for 1880 and each of the years 1894 to 
1904 is tabulated and another table given showing the sprouting ability of different 
varieties of onion seeds and sweet corn. 

Mushroom growing for amateurs, G. F. Atkinson and K. Shore {Nm York 
Cornell Sta. BuL 227, pp, 415-4U, fi9»^ 4).—Experiments were undertaken in the 
culture of mushrooms to learn w’hat success might be expected by amateur growers 
where no elaborate preparations were made as to special houses. 

Cellars or basement rooms may be used for mushroom culture in winter provided 
the temperature does not go below 55° F. or rise above 65° F. They should not be 
grown in cellars under the living part of a house, as the fumes of manure will fill 
the house. They can be grown in stables which are not too cold. 

In the station exjieriinents they wi^re grown in part in Ixixes under benches in the 
greenhouse, where the temperature during the winter was about 55° F. at night and 
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60 to 65® F. during the day, and in part under a bench in a basement. The boxes 
used were 3x3.5 ft. wide and I ft. deep. The bed under the liench in the basement 
was made by placing a plank against the legs of the bench and fdling the space 
between that and the wall with well-packed manure. The l)oxes and bed together 
contained alx)ut 90 wj. ft. of siirfai'e and yielded at the rate of about 2 Ihs. of mush¬ 
rooms per square foot. The manure for the boxes and bed was composte<l October 
31 and was ready for putting in tlu» bixls November 9. 

The bells were spawned NoveinlK^r 23 and covered oVer with dirt Decend>er 1 and 
2. The first mushrooms were picked January 1, or alx)ut 5 weeks from the time the 
beds were spawned. The regular picking began a week later. The spawn in a 
small part of the be<l did not produce mushrooms until about 2 months after spawn¬ 
ing. When the crop was at its best 4 to 8 lbs. of mushrooms were collected at each 
pi(!king. 

Detailed directions are given for the making of mushroom beds in cellars, for the 
preparation of the manure and ])acking into the beds, and for the buying and inser¬ 
tion of the spawn in the prepared bi*ds, with general notes on the growth of mush¬ 
rooms, picking mushrooms, and the enemies affecting mushrooms. Illustrations are 
given of the varieties Alaska, Columbia, and Bohemia, as grown under the different 
conditions in the experiment. 

The orchard and fruit garden, E. I*. Powell (JV/'tr York: McClnrey Phillijis ct* 
O)., 190f>y pp. AT-h —Popular directions are given for the culture of 

orchard and small fruits, including citrus fruits, figs, dates, olives, pineapples, 
bananas and other tropical fruits, and nuts. In the concluding part of the work 
chapters are given on wind-breaks, drainage, irrigation, pruning, mulching, fertiliz¬ 
ing, cover crops, spraying, the animal friends and foes of the garden, harvesting and 
marketing of fruit, and plant breeding. The book is writttm for th(^ practical fruit 
grower, and appears to be well adapted for that purpose. 

Promising new fruits, W. A. Taylor ( V. S, Dept. Agr. Yearbook 1904^ pp. 399- 
410^ ph. 8). —Descriptions with colored illustrations are given of a number of promis¬ 
ing fruits and nuts. Among thesf^ are the Bloomfield and Doctor apple, Rossney 
pear. Millennial grat>e. Perfection currant, Delnias persimmon, and the following 10 
varieties of pecans: Centennial, Frotscher, Jewett, Pabst, Post, Rome, Russell, San 
Saba, Stuart, and Van Deman. 

New citrus creations of the Department of Agrriculture, H. J. Webber and 
W. T. Swingle ( IJ. S. Dept. Agr. Yearbook lf)04y pp. 221-‘240^ pfs. 13^ jigst. 2 ).—In 
the work of the Department with citrus fruits the primary objects sought have Ixjen 
“(1) hardier varieties which would endure the oircasional severe freezes which visit 
the orange sections, and, if possible, varieties sufficiently hardy to lie grown farther 
north than the present citrus belt; (2) new fruits having the loose, easily removable 
rind of the mandarin and tangerine combined with the quality, flavor, and size of 
the ordinary sweet orange; (3) new fruits having the sprightly acid flavor of the 
pomelo with the bitterness reduced, and the loose, easily separable rind of the man¬ 
darin and tangerine; and (4) new fruits intermediate between the pomelo and the 
orange which would possess desirable market qualities.’* 

A hardier fruit has been obtained by crossing the trifoliate orange ( Citrus irifoliata) 
with the sweet orange. Considerable difficulty was experienced in crossing these 2 
varieties and only about 2 per (jent of the flowers operated upon set fruit. Owing to 
the polyembryonic character of the seeds of citrus fruits considerable care was neces¬ 
sary in selecting the true hybrids. Of 40 hybrids of the trifoliate orange crossed 
with the pollen of the sweet orange, 29 resembled the former in habit and foliage 
characters while 11 w'ere intermediate in these characters. From these crosses 2 
fruits have been developed which are of considerable promise. 

These fruits are about midway in character between the 2 parents and are neither 
Byteei oranges, trifoliate oranges, nor lemons, and have therefore been grouped under 
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the class name of “titranges They have been given the varietv name- ot Rusk 
and Wilhts They are <lescrib(d in detail and illustrateil with colore<l drawings 
The Rusk is from IJ to 2 in in diameter and U to If in high It is tonsidered 
too sour to be eaten out of hand hut is \ery palatable with sugar It has a bitter 
flavor and is considered \aluable for making ‘^citrangeade,” similar to lemonade, or 
for use as a breakfast fruit It may also be used for pus, prestr\(s, maiinalades, 
and general culinary purposes The Willits, while similar in general apptarantt, 
possesses a distim t fla\or from that of the Rusk, having more luailv the character 
ami flavoi ot the lemon 

These fruits have withstood a tempeiature of from 15 to 1S° F above zero and in 
one instaiue a minimum temperature of 6° without injury It is helievid that they 
may he grown without protection throughout South Carolina, (icorgia, Alabama, 
Mississijipi, Louisiana, Arkansas, jiarts ot Tennessee and Texas, also parts of Wash 
ington, Oregon, northern ( alifoinia, Arizona, and possibly New Mexuo, and will 
prove of value mainl> as a home fruit for cultivation throughout the Southern 
States where the sweet orange, the lemon, and lime can not lie grown 

The tangelo is a name given to a new tlasa of loose-skinned c itrus fruits olitained 
by crossing tangc rmes with the pomelo A vaiietv oiiginattd in this groiii) called 
the Sampson, is described and illustiated The tangelo is about midvNav in si/e 
between its 2 parents It has a spiightlv acid flavor but is rathe r swte ter than the 
pomelo with a shgbtlv bitter t iste ‘ Its most piemounctd eharaetiis, bowevei, aie 
the loosent'ss of the rind and the ease with whic h the scgmi nts can be st parated 
The flavor is eonsidereel excellent, and it is bedievcd it vmII lieeome verv [Kipulat 
as a breakfast fruit 

T*/onew tangerine oranges have liexii obtained bv c lossmg tbe Daiue \ tangerine 
with pollen of the Paison Brown orange Tlie fruits obtained from these. ciosse*s 
differ from other varieties of tangeniies primarilv in being larger, eailiei, and more 
highly flavored The variet> given the name ot Wesharl imitormlv eoloitd up and 
ripeiuMl about 2 weeks earlier than the I)anec»y tangerine The fruit of the variety 
given the name of Trimble is slightly larger than the Weshart tangerine but not 
ejuite ecjual to it in flavor Tfie rough bumpy appearance of the Trimble serves to 
distinguish It from other tangermep 

It is believed that these 2 tangerine's will prove sujieiioi to the Paneev in nexirly 
every u'speet They are leeonimended for eultuie wheiever tangerine's are nc^w 
grown Neither these tangerines nor the tangelo jnevionsly deseiilnd are mc»re 
hardy than the ordinary [xmieloand tatigiriiu and theielore* c an tx* grow n only in 
the districts where such fruits succeed Derailed descriptions are given of tlu truit 
and tiees of both these new vane ties of tangerines 
An apple orchard survey of Wayne County, New York. I, The apple 
industry, F Wakki<n (A/w^IorA ConutiNa Bnl — 

This survc'y was undertaken under the direction of John Ciaig In the survc'y every 
ore hard in Walworth Township as laige aa 1 atie iii extent was personally uispeeted. 
In the remaining townships of the county only orchards of 5 acre's m extent oi over 
were visited Wayne County is one of the leading counties in fruit production in the 
State. 

The data secured in this survey cover such matters as methoefs of tillage, t!ie use 
of fertilizers, pruning spraying, number of trees per acre, distance apart, age of the 
orchards, soils, drainage, elevations and exposures, whether the orchard was rented 
or managed by the owner, varieties of apples grown, most prevalent diseases and 
insect enemies, yields, markets, and prices 
In all, 574 orchards containing 3,761 acres were examined in Wayne County durU^ 
the summer of 1903 The total apple area in the county is about 21,000 acres 
per cent of the improved farm land. The most prominent varieties grown 
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win and Greening followed by Roxbury Russet, King, Northern Spy, and Twenty 
Ounce. From 20 to 25 per cent of the orchards are rented. The average yield of 
rented orchards for 4 years was 174 bu. i>er acre and from orchards nianage<l by the 
owner 210 bn. More attention is paid to orchard culture than formerly, 14 per cent 
having been distinctly renovated during the past 10 years. 

Relative to tillage and yield, 44 per cent of the orchards have been in sod at least 
5 years, 20 per cent have been tilled 5 years or more, and 36 per cent have been 
tilled part of the time. In 1903, 30 per cent of the orchards were tilled. The aver¬ 
age yields for 4 years in the orchards thus differently managed were as follows: 
Tille<l for preceiling 5 years or more, 266 bu. per acre; tilled most years, 229 bu.; in 
sod most years, 202 bu.; in sod at least 5 years, 148 bu. It is thus seen that the tilled 
orchards have given an average yield 80 cent higher than orchards regularly 
in sod. 

Not all this difference, however, is due to tillage, since the men who till the 
orchards usually also give better attention to manuring, spraying, and pruning. Tak¬ 
ing these factors into acA^ount it was fouml that the increase in yield, due to tillage 
alone, was about .‘15 per cent. A large numl)er of the orchards in sod were pastured 
with various kinds of stock. Orchards pastured with hogs or sheep gave Ixjtter 
results than those pastured with cattle or horses. A few orthards in sod were found 
which were among the best producers. 

About one-third of the orchards examined received no fertilizers whatever. The 
other two-thirds received more or less manure. Commercial fertilizers were use<l in 
only alx»ut 12 per cent of the orchards. The average yield for 2 years in fertilized 
orchards was 257 bu. per acre and in unfertilized 202 bu. 

Buckwheat is the cover crop most commonly grown. Bad pruning was frequently 
observed. In 16 per cent of the orchards stubs from 2 to 12 in. long w^ere found. 
Thirty-three per cent of the orchards was seldom or never sprayed. Forty-one per 
cent was sprayed in 1903. The sprayed orchards in 1903 averaged 27 bu. more per 
acre than the unsprayed orchards. Damage from insects and fungus diseases was 
small during the year, and in some instances only one spraying was given. 

In 43 per cent of the mature orchards the trees were 30 by 30 or less ft. apart. 
The average yield for 4 years where the ti^ees were 30 by 30 ft. apart was 186 bu. 
When 31 by 31 ft. to .35 by 35 ft. apart the average yield was 222 bu., and when 36 
by 36 ft. to 40 by 40 ft. apart the average yield was 229 bu. ix»r acre. Trees were 
found to reach their maximum yield in Wayne County 44 years after planting. 

Eight i)er cent of the orchards examintHi needed <lrainage throughout, 30 i)er cent 
needed drainagt^ in j)art. Fifty-ffmr orchards in Walworth Township which needled 
drainage yielded 42 bu. i)er acre less fruit than the average of the township. Go<m1 
croi>8 of apples were found on many <lifferent tyj^es of soils, but loam jgoils are con¬ 
sidered best. The kind of treatment the orchard recekes is believed to be of far 
more importance than the kind of soil. Elevation alxjve thei surrounding country 
did not appear to have any marked effect on the yield. Easterly slopes gave con¬ 
siderably better yields than westerly slopes, which it is thought may be due to the 
strong west winds. Scab fungus and the codling moth are the most serious enemies. 

About 75 per cent of the apple crop in Wayne County is used for evaporating. In 
this work some growers pick off the best apples to barrel, but generally all the apples 
are shaken from the tree. The average yields per acre for mature orchards in 1900 
was 262 bu.; 1901, 34 bu.; and 1902, 222 bu. The gross average incomes for these 
same orchards were $37.80 in 1900, $14.28 in 1901, and $48.18 in 1902. Mr. Christian 
Bues gives a detailed account of the cost of renovating an apple orchard in Western 
New York during the years 1896-1904, with an account of the returns received. It 
was about 6 years after the work of renovation commenced before the orchard began 
to produce paying crops. 



HOBTIOULTUBB. 146 

Besides the statistical matter given the bulletin contains a large amount of useful 
information relative to the best methods of cultivation, pruning, spraying, etc. 

The breeding* of crossbred apples for the Canadian Northwest, W. Saun- 
DBits {Canada Exj>L Farms Rpis. V,)04^ pp. pis. 2 ).—All of the improved Amer¬ 

ican varieties of apples have failed or have beim killed by cold when grown in the 
Canadian Northwest, more especially at the experiment stations at Brandon, Mani¬ 
toba, and Indian Head, Northwest Territories. 

The vSiberian crab {Pyrns hacrata) has proved entirely hardy at lx)th these stations 
during a trial of 14 or 15 years, and has fruited abundantly. Its fruit is very small 
and suited only for jelly. The flowers have been cross-fertilized wdth pollen from 
many of the hardiest and l)est sorts of apples grown in Ontario, and from the seed 
thus obtaine<l a nunil>er of seedlings have been grown, which have produced fruit 
much larger than the crab and greatly improve<l in quality. Many of these seedlings 
fruited the fourth year from seed. 

Root grafts of some of the more promising sorts have l)een made and have shown 
no indications of tenderness even wht‘n plantc<l in exposed situations. Some partial 
failures have occurred in grafting on haccata. Budding gives better results and 
forms a better union with the stock, and also admits of the trees being multiplietl 
more rapidly. 

Other cral)s which are being use<l are J*. prunifolia and the wild ai)ple of Euroi)e 
(P. malus). These are likewise (Tossed with pollen from the hardiest of our improved 
sorts, and a number of promising seedlings have been obtairuMi. Both of these species 
have proved hardy for several winters at Brandon and Indian Head. 

Some of the best crosses produced on l\ Imccata and !*. prunifolia have been 
recrossed, thus introducing a second <|Uota of the blood of the larger and better apples, 
with the hope of improving the size and (piality of the fruit. 

About 20 of the most promising seedlings obtained by crossbreeding are described. 
A considerable amount of stock of these sorts has been distributed in different dis- 
tri(^ts of the Northwest for further testing. 

Apple culture, H. L. Hutt (Ontario Ayr. Col. a7id Kxpi. Farm Bui. 144y M>. 
figs. 7 ).—Popular directions for the planting and management of apple orchards, 
including a paper by W. lx)chhead on insects injurious to the apple. 

Observations on the fertilization of peach orchards, K. H. Jknkins (CVmwccf- 
aait State Sta. Rpt. 1904y pf. .5, pp. 444-447).-—An experiment on the fertilization of 
l)each orchards, which was begun at the station in 18l)(> and has been continued each 
year since (K, 8. R., Ifl, p. 52). 

Plat A has received annually (55 lbs. of muriate of poUish and 1(50 11)8. of acid phos¬ 
phate; ]>lat B these same fertilizers and in addition 170 lbs. of (jotton-seed meal; 
plate, (55 11)8. of muriate of potash and 1(50 lbs. of acid i>hosphate; plat 1), 1150 lbs. 
muriate of potash and 1(50 lbs. of acid phosphate; plat E, 2(50 lbs. of muriate of 
|)otash and 160 lbs. of acrid i)ho8phate; and plat F, 2(50 lbs. of high-grade sulphate of 
potash and 160 lbs. of acid phosphate. 

The number of trees that have died during each year since the orchard was set out 
and the crops produced in each of the years 1890 to 1904 are given, but conclusions 
relative to results obtaineii are reserved until further data have been accumulated. 

The shipping of fruit to Winnipeg by freight, J. B. Reynolds {Ami. Rpt. 
Ontario Agr. Col. and Expt. Farm, 30 {1904), pp. 23-30).—Much of the data given in 
this article has been abstracted from another source (E. S. R., 16, p. 876). 

. Some notes are given on the dimensions of fruit packages in relation to cooling. 
Fruits which ripen quickly must be cooled to a temperature of 40® or lower soon after 
picking if they are to be preserved in storage for any length of time. A few hours' 
delay in cooling down to this temperature greatly decreases their length of life. | 

In the experiment reported 4 packages were filled with apples and long thermome¬ 
ters inserted so that the bulb would come in the center of the package. The packages 
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were then headed and kept in a room for a week, until they attained a uniform tem¬ 
perature of 64° F. They were then traiiHferred h) a room in the warehouse which 
was ke])t at a temix?rature of 82 to 84°. The j)a(*kages were an ordinary large apple 
barrel, a bushel box 10 by 11 by 20 in. with close joints practically air-tight, a Georgia 
I)each c^arrier 10 by 11 by 20 in. with open spaces at sides and the fruit then packed 
in 6 baskets with air spaces Ixtweeii the baskets, and a half-bushel box 5 by 11 by 20 
in. with open spaces at sides, bottom, and top. ^ 

. Witbin 9J hours after the packages had been j)laced in the <*old-storage house the 
half-bushel (!rate registered 40°. The Georgia crate with open sides and open pack¬ 
ing had cooled to 43° within the same time. Within 22 hours the half-bnshel had 
cooled to 85°, the Georgia crate to 85°, the bushel to 89°, and the 1 m)x to 47°. It 
was 2 days after the commencement of the observation l)efore the barrel had reached 
a temperature of 88°. 

As a result of this investigation, the author states that winter apples and winter 
pi‘ara, so far as temi)erature and ripening are comvrned, may be packed in barrels. 
For summer and early apples the bushel box should be used. For early and (piickly 
ripening ])ears the bushel box is too large unless in the form of the (ieorgia carrier 
with open sides. The half-bushel l)ox is recommended. All tender fruits should be 
(juickly <*(X)led after picking. 

Some uses of the grapevine and its fruit, G. C. Hcsm.vnx (f. >V. Dept. Apr. 
Yearhook i904y pp. Stui-SSOy ph. fJy Jipa. 5),—This is a poj)ular account of the grajHi 
industry with reference to the use of the fruit for food, wine, raisins, unfermented 
grape juice, brandy, vinegcir, i»reserves, tartaric acid, oil, etc., and of the vine for 
ornamental purposes. 

The average annual production of wine in the United States during the past 10 
years has l>een 25,500,000 gal. and of raisins 89,500,OCX) lbs. The average annual 
shipment of California-grown gra[)es to States farther east is pla(5e<l at 25,156,(XH) lbs. 
Aljout 50 per cent of the grape crop in California is made into wine, 85 per cent into 
raisins, and 15 j)er cent shipped as fresh grapes. 

California is the State of largest production, having over 90,(KX),IHM) vines. New 
York stands second with a little over 29,0(K),(X10, and Ohio third with nearly 
14,()0(),(XX) vines. New York State leads in the pnxluction of grajK^s of American 
varieties, since pmctically the whole of the California output is of EuroiHuin sorts. 
In the Chautamiua grape district of New York more unfermente<l grape juice is pro¬ 
duced than in all the rest of the country combined, the product in 1904 reaching 
605,000 gal. New' York leads all the States in the production of s[>arkling w ine. 

Methods of making red and white w ines are discussed, and met hods of mainifai - 
ture of the various by-products mentioned abovi* bri(*6y noted, including a nund)er 
of household recipes for emming grapes, making grai)e pickles, jelly, spiced grapes, 
marmalade, grajie buttt*r, junket, etc. 

Grapes cultivated in tropical countries, O. bAnnoY {./our. Apr. Trop.y 5 (/.W.i), 
Ao, 4^iy ]>p. 101-KMi ).—All account of varieties of grapes w hich succ eed best in several 
different tropical countries. 

A chemical study of the tea industry in South Carolina, I, F. 8. Hiiiveh 
(South Carolina Sla. But. c%', pp. 32yfipi<. a). —In this bulletin a historical review is 
given of tea culture with statistics as regards production and consumption. The 
botanical characteristics of tea are considertxi, together with the soil and climate 
best suited for tea culture and methods of cultivation. 

From the statistics given it appears that about 89,160,411 lbs. of tea, valued at 
$12,720,810, are imported each year. Ninety-two per cent of the tea imported is 
furnished by China and Japan. Analyses are given of the soils at Pinehurst, S. C., 
where aliout 100 acres are m^w planted to tea, and of the rice soils on Cooper River, 

C.; where it is proposed to establish a tea plantation 
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As the result of exj>eriinents at Pinehiirst in tea enltrire on different soils, it is rec- 
oininended that “level lands, thoroughly drained, porous to as great depth as j)ossi- 
hle and free from all acidity, 1 k‘ nse<l for tea.” Based on the analyses of the soils 
made it is believed that they are well adapted to U*ti cnllnre as they contain consiil- 
emble (luantities of organic matter, nitrogen, plmsphorii^ acid, and potash. Sugges¬ 
tions an* given on the starting of tt*a plants, setting out the plantation, pruning, and 
care. 

Report on the cocoanut industry, W. S. Lyon {Philippine Bne. Atjv., J904, jyp. 
8S-9.i). —An account of the (*ultural and manufacturing methods o]>served in the 
cocoanut industry in the 2 largest cocoanut-growing districts of the Philippines, 
(^uisiderable Hj>ace is<levoted to the prodmdion of cocoanut oil and of cc^pra. 

Contribution to our knowledge of the use of the betel-nut in Dutch 
East India (Ihd. Kolon, ^fns. Haarlem, l90r>. No. ;y^, pp. 17d, ph. hi, fujn. S).~ 

A series of 7 prize essjiys on this subject. 

Propagating trailing arbutus, H. J. Kokiii^er Florist, {WOf}), No. 

S7J, pp. IfiO, 151) .—It is stated that trailing arbutus can be easily rooted from cuttings 
in the greenhouse in winter. The cuttings are treatt*d in a maimer somewhat simi¬ 
lar to that of a coniferous evergreen. They are taken preferably in November before 
they are severely frozen, 'riiey are put in lioxes of siind and watered twice daily, 
and the night temperature kept alKUit 50° F. Shade is given during the middle of 
tlu* day. In about tl weeks 75 per cent of them will be root(*d and ready to pot off. 

POEESTEY. 

Forest planting and farm management, in. L. (U^otiukr (U. S. Dept. Agr. 
Yearhook 1904^ pp- '^55-/70, pi. /, plans .{). —A discussion of the relationship of 
forest planting to general farm management, with concrete exampl(*s taken from for¬ 
est plans devised for an Ohio farm and for prairie farms in the northern and southern 
secthms of the mid<lle western States. 

The central thought brought out in the pajier is that forestry is a branch *of agri¬ 
culture and can be made to contribute to the welfare of the farmer when wisely 
planm*<l. The plans sugge.sted take into consideration the crojiping system of the* 
farm, protection of the farm buildings, the location of the woo<lland strips, the kinds; 
of trees to be used, and the best methods of planting and arranging them. 

Horticulture and forestry, ,1. (*. Hanky and (). II. Ellini; {Kansas Sta. PuL 
128, pp. il78, 279, 80’i).~~\n account of the horticulture and forestry work carried on 
at the Fort Hays Branch Station in 190o-4. 

Observations in the vicanity of the station indicate that the honey locust is the 
most hardy and desirable tree in that section for planting. Of 4,000 evergreens 
planted in 1903, 32 per cent were alive in HK)4 and made a good growth. The rather 
small percentage that lived is thought to be due to unfavorable conditions at plant¬ 
ing time. The Austrian pine has proved the most hardy of the different evergreens 
planted. About 9 acres have been planted to oak and walnut seed. 

Forest belts, W. T. Macocn {Canada Expl. Farms Rpls. 1904^ pp- 1S6-139). —The 
forest belt on the western Iwundary of the Central Experimental Fann is 165 ft. wide 
and that on the northern boundary 65 ft. wide. Their total length is nearly 1.75 
miles. The number of trees in these belts is 23,100. The trees have been planteil 5 
by 5 ft., 5 by 10 ft., and 10 by 10 ft. apart, and the first plantings made in 1887. 

From the standpoint of forestry, trees planted 5 by 5 ft. apart are giving the most 
satisfacitory results. At this distance the trees are more protecte<l from storms than 
those farther apart, the tops are less injured, and they are a little taller and do not 
have to be cultivated so long as those planted farther apart. ^ 

Until wdthin 3 years the trees in the mixed plantation made the most satisfactory 
growth, and are still making l>etter growth than some clumps composed of single 
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species. The rapid-growing kinds, however, in the mixed plantations are growing 
so fast as to overshadow some of the more valuable trees, and those which can not 
endure shade are being kille<i. Such trees as ash, butternut, black walnut, and.^^, 
which have thin foliage, do not kill the sod iniderneath. It is lielieved the results 
would have l>een much better if other hcavy-foliage<l kinds, such as larch, spruce, 
pine, or box elder had l>een mixe<l with them. 

Since 1899 other plantations with trees and shrubs have been made in which the 
spacing has been 2.5 ft, apart. It is too early to reix)rt upon these plantings as yet, 
but it is l)elieved that 8 ft. apart would be as satisfactory or even more so than 2.5 ft. 
A table is given show'ing the grow th of 20 <lifferent species of trees in the forest belt. 
Black walnut and butternut are making a very slow, unsatisfactory growth where 
planUnl on low sandy soil. White spruce is not doing very well on light sandy soil, 
nor white elm on sandy loam. All these trees have made a much better growth on 
other soils. 

Forestry in Indiana, S. J. Record {Fores^lni and Irrig., 11 {190/))^ No. .7, pp. 
107-112^ Jigit. 4). —It appears that 18,000,000 a(Tes, or more than one-half the State of 
Indiana, consists of broken waste land suitable for tree growth but worthless for 
agriculture. 

Less than 2 per cent of the total area of the State is now covered with good timber 
and about 86 per cent of the lumber now* used for manufacturing is brought in from 
other States. The large amount of nonagricultural land is well distributed over 
the entire State in comparatively small areiis. Of the several ways in which it is 
possible for the State to influence matters in forestry it is believed the only method 
at present available is that of education and persuasion, by which the farmers can 
be aw’akened to the i>ossibilitiea and advantages of forest planting for posts, fuel, and 
lumber. 

A brief review is given of the forest legislation of Indiana. In 1903 a law was enacted 
which provides for the purchase by the State board of forestry of 2,000 acres of land 
at a cost not to exceeil $8 i)er acre, and $1.50 is to be allowed annually to defray the 
expenses of management and labor. This land was purchased in Clarke County, and 
various experiments are under way to demonstrate methods of sylviculture, trc*t^ 
planting, and forest management. A nursery has LH*en established in which seed¬ 
lings will Ihj raised for free distribution to the farmers of the State. 

The Gila River Forest Reserve (Foreslrg ami Jrrig.^ 11 [1905) y No. 4t pp- J 78 y 
179). —About 3,640 sq. miles of this reserve has been examined. Of this area 71.25 
per cent is covered with merchantable timl)er of extra quality, while 26.25 i)er cent 
is naturally timberless. The estimated amount of timber on the reserve is pla(;ed at 
5,867,169,750 ft. B. M., giving an average stand of 3,532 ft. B. M. per acre over the 
entire timbered belt. About 57.75 per cent of the merchantable timber is yellow 
pine and 28.37 per cent red fir. 

Progress report of forest administration in the province of Assam, E. S. 

Carr [Rpt. Forest Admm. Assaniy 1903-4y pp- 84, map 7).—A detailed review of the 
work of the year, including an account of the timber cut, receipts, and expenses, etc. 

In the w’ork with rubber trees on the Kulsi plantation, 88 acres containing 2,361 
trees yielded 2,708 lbs. of tree rubber and 1,294 lbs. of mat rubl)er, or an average of 
46.5 lbs. per acre and 1.7 lbs. per tree. The cost of tapping was 1,264 rupees and the 
product brought 11,026 rupees. In the Charduar plantation of 255 acres the average 
yield per acre in 1903 was 21.7 lbs. or 1.4 lbs. per tree. In 1904 it was 21.79 lbs. per 
acre or 1.8 lbs. per tree. 

Administration report of the forest department of the Madras Presidency 

(Admin. Rpt. Forest Dept. Madras, 190-1-4, pp. CXVJIl). —An account of the 

administration and management of the state forests during the year, revenue and 
,axpenditures, etc. 
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During the year 2,981,880 cm. ft. of timber, including sandalwood, was cut; also 
17,422,741 cu. ft. of fuel and a little over 37,000,000 l)Hmt)oos, whiles the luiscellane- 
OU8 receipts from grass and grazing was placed at about 55500,000. The api>endix is 
made up of tables showing the particulars reganling forests in ea<!h of the different 
districts of the Presidency. 

Report of forest administration in the Andamans for 1003-4, B. B. 

OsMASTON (Rpl. Fi/resit Admin. Andamamf 1903-4^ ]>]>• dl). —A report on the emndi- 
tions of the public forests in the Andamans as regards improveiiumts, ]>lantin^, and 
cuttings made during the year, administration, etc. 

Natural reprsluctions of Padouk were seandied for, but practically no seedlings 
nor saplings of this specie's (‘ould be found. Mangrove sowings have prove<l cheap 
JUS w'ell as suc(*essful. The average cost to completely restock swampy an^as, includ¬ 
ing the cost of collection of sc'od, i‘tc., was about $2 i)er acre. The mangroves are 
spacied 4 by 4 ft. apart. 

The determination of timber values, K. A. Branipf {V. S. Dept. Agr. Year- 
U)ok 1904i pp. 433-490). —Experinumts were made to dc'termine exactly how much 
more valuable a particular kind of a tree of a cerhiiti size is than another tree of the 
same kind but of smaller size. 

The special purpose of the investigation was to secure data on the rate at which 
the timl)er value of the tree increases with its diameter growth, in consequence of 
the higher (piality of lumber which it will yield. In order to determine this matter 
trees of different sizes were cut and sawed up into lumber. The exact amount of 
lumber of the different grades which each tree of eacdi size made was recordt*il and 
the value of the lumber thus obtained found by using current market prici's for the 
different grades. Tables containing these data in detail are given for yellow' bin’ll 
timber from trees varying in size from 13 to 31 in. in diameter. Similar data were 
also collected for sugar maple and lieech from Adirondack hard woods and of long- 
leaf pine. 

From the tables given it is shown that lumber from a 24-in. birch tree is w’orth 
555.H3 per 1,(KI0 ft. more than lumber from a 13-in. tree. From a tree 31 in. in diam¬ 
eter the lumlx’r is worth $8.43 per 1,(HX) ft. more than from a birch tree 13 in. in 
diameter. With the sugar maple and beech, lumlx’r from a 24-in. tree is worth 
|53.13 and |51.39, respectively, more than from a tree 13 in. in diameter. With long- 
leaf pine there was a <lifference of $1.72 per 1,000 ft. in favor of a pine 24 in. in diame¬ 
ter as compared with a pine 14 in. in diameter. It is believed that Adirondack 
lumbermen may be able to figure out fairly accurately the values of their hard 
woods if they know the expense of stumpage, logging, and manufacture. 

In the working plan for a tract at McKeever, N. Y., the average number of trees 
of birch, sugar maple, and beech of 17 in. in diameter, etc., was <letermined. Flac- 
ing the cost of stumpage, logging, and manufacture as low' as $10.50 on 17-in. trees, 
it was estimated that there would be a profit of 42 cts. per 1,000 ft. on birch and 
21 cts. on maple. If all the birch and maple above 17 in. in diameter were cut out 
the profits would be $11.32 per acre and the average profit per 1,000 ft. would be 
$4.15 from birch and $1.49 from maple. It was found that when the smaller trees 
were taken the profits per acre were increaseil but the profits per 1,000 ft. decreased. 

The profits i>er acre w'hen the expenses of lumbering were $10.50, $10.75, etc., up 
to $12.75 per 1,000 ft. w'ere calculated for tracts in the Adirondacks, the results of 
which do not encourage indiscriminate cutting of hard woods in the Adirondacks, 
but on the other hand furnish strong alignments against careless lumbering. It is 
believeil that the expenses of lumbering in the Adirondacks are so high that it will 
not pay to cut any but the larger trees. The figures obtained “ prove that the lum¬ 
berman who would make the highest profits out of the Adirondack hard woods 
must cut within certain diameter limits and leave, in most cases, a considerable sUfiid 
of timber uncut*’ 
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The red gum, A. K. Chittenden (U. aS. Dept. Agr.^ Bur. Forestry Bui. 58y pp. 
S-SBy 65 y 56 y pis. 6y map 7).—The increased price of cottonwood and yellow poplar 
has gradually brought the red gum into the market. 

Many of the heretofore objectionable features of this wood have been overcome by 
improved methods of handling, and the gum now occupies a recognized rank as a 
ijommercial wood. The red gum (LiqnUhimbar styracijhin) grows in the hard wood 
bottom lands of the South in mixtures with ash, cottonw^ood, oak, eht. Other 
important gums whuth grow in the same region are thg tiipelo or bay fs^plar (Xyssa 
nqkiaticu)y and the hlac^k gum (.Y. sylvatica). The latter is not cut sis mill timlier. 

The author made a study of the nnl gum as it is foiintl in the Mississippi Valley 
and along the Atlantic, coast. The (!haracteristica of the tree as regards form, toler¬ 
ance of shade, soil and moisture requirements, reproduction, second growth, rate of 
growth, etc., were investigated, together with stumpage value, lumbering methods, 
milling, market and uses of timber, projierties of the wood, prices of lumlier, 
methods of seasoning, and of forest management. Some attention was also paid to 
the lumber manufacture and uses of tupelo gum. 

The red gum is intolerant of shade. It reproduces from both seeds and sprouts. 
Seed crops are borne when the trees reach 25 to .‘10 years of age and they may con¬ 
tinue in lx*aring up to the age of 150 years. Trees over 50 years old seldom sprout. 
The stumpage value of young timber ranges from 50 cts. to $1.50 per 1,000 ft. B. M. 
Logs delivered at the mill bring $5 to $7 per 1,000 ft. B. M. The green logs will not 
float and since the waterways form the (dieapest method of transportation, the 
method of lumbering now generally followe<l in the South is to cut the trees without 
girdling in the fall, from SeptemlxT to January or February, when high water sets 
in. They are then floated down on rafts with <;ypress, ash, or (‘ottonwood, to keep 
them from sinking. The work is simplified where railway logging can be practiced. 

Red gum is now used for practically all purposes for which poplar and cottonwood 
have been used heretofore. The best grade heartwood is largely exported, though 
some is used for inside tinish in this country. Of that exported 75 per cent goes to 
England, France, and (k*rmany for the manufacture of furniture and for inside fin¬ 
ishing, etc. Common and clear sapwootl goes into cheap furniture, ilesks, boxes, etc. 
The poorer stock goes into boxes, barrels, and the like. 

Alx)ut flO per cent of the stock from the tree is of sap grade. This is largely iis(h1 
for boxes. From 40,000,000 to 60,000,000 ft. B. M. red gum is now used in this 
country annually for the manufacture of furniture. About 18,0(K),000 ft. was used in 
1903 for flooring. I^rge amounts are used in the manufacture of slack barrels. For 
this ])urpo8e it must be steamed more than cottonwood or elm to ])revent Ijreakage. 
Other uses are for wagon-box boards, paving blocks, handles for lt)ols, etc. 

The wood is not strong enough for construction purposes. The chief objection to 
it is its strong tendency to warp and twist. This is largely overcome by proper 
methods of seasoning, which involve piling it in the yards so as to permit a free cir¬ 
culation of air under and through the piles. Gum Ixiards may be successfully kiln- 
dried. Boards over 2 in. thick, however, are apt to caseharden. 

A number of tables are given showing the rate of growth of red gum in Missouri 
and South Carolina, and the average stand in native and second growth forests. The 
rate of growth is slower in the Mississippi Valley but the trees reach there their 
greatest development The more rapid growth of the trees along the Atlantic results 
in a larger proportion of sapwcxwl. 

Tupelo gum is at present ol great commercial importance only in Alabama. With 
this gum there is no distinction in color lietw een heartwood and sapwood. It is gen¬ 
erally sold in the market as bay poplar. It possesses about the same w^eight and 
strength as red gum, but is tougher and more perishable when exposed. The wood 
la used for furniture drawers and backs, panel work, inside finish, and especially for 
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boxes. Tt is also larj^ely nstul for moldings, wagon Ik^xos, eto., bnt is not durable 
enough for flooring. 

“ Like red gum, tupelo is easily glued, painted or varnished, and absorbs little of 
the material. In this resjKH't it is better than yellow poplar and much better than 
cottonw(H)d.’^ Detailed directions are giv(*n for the management gum forests in 
the South, and a map given showing the distribution of red gum. 

The mechanical properties of red g^um wood, W. K. IIatt ( T. S. Dept. d//r., 
Bur. Forenlry Bui. fiS, pp. 40-5(1^ J'ujh. 7). —Tests to determine the strength of red 
gum timber were made at the timlKW-testing station of the Bureau of Forestry at 
Purdue University, tlu‘ results of which are given in detail in tables and <liscussed. 
The tiibles show the coniparativ’e strength of green wood of red gum and loblolly 
pine, of gum from Alabama and Missouri, of heartwood and sai>wood, etc. 

As a stock for carriages, the tests show that red gum can be bent into shape with¬ 
out difliculty, that it will tak(‘ a fine finish, and when properly selected will hold its 
shape after being bent. The best gra<les of red gum, however, api)ear to l)e inferior 
in strength to even the poortu* grades of woo<l, such as hickory. Its use, therefore, 
as carriage stoi^k should be contined to those parts of the vehicles that do not have 
to stand heavy loads and shocks. 

The average w’eight of the green wood from Alabama was 4fi.2 lbs. per cubic foot, 
the maximum being 6fi lbs. and the minimum 38.8 lbs. With 15 per cent of mois¬ 
ture the weight is about 32.4 lbs. per cubic, foot and this may be taken as the weight 
of the wood when thoroughly air dried. The article includes an illustrated account, 
by IT. I). Tieniann, of the microscopic structure of red gum wood. 

A new species of juniper for Texas, (t. B. Scj)woKTir {Foeeatry and Terhj.y 11 
{1905)^ No. jtp. jiyA. 4 )-—A new spiHjies of juniper has been discovered in 

Texas. The tree is 10 to 20 ft. high and has numerous stems 3 to 5 in. in diameter, 
which form a more or less dense clump. It has been named Jnniperan pinchoti. 

The wo(mI has distinct narrow rings. The sapwood is nearly white and the heart- 
wood light brown with a pale reddish tinge, it is only moderately dunible in con¬ 
tact with the soil. One of its valuable characteristics is its ])ersi.stent sprouting after 
liras. The wood is used locally for fuel and fence jwsts. 

Attitude of lumbermen toward forest fires, K. A. Stkuijnc} ( F. S. Dept. Ayr. 
Yearbook 1904, pp. lSd-140, jfD.d). —Some estimates are given on losses from fire and 
conditions which affetH. them, with some suggestions in regard U) the control <jf fires. 

The average annual loss from forest fires is stated to be about $25,(K)0,00l). In the 
Washington and Oregon fires of 1902 there was a loss of }S>12,000,0(K) worth of forest 
property in 9 days. In New York State in the spring of 1903 the direct loss from 
fires in the Adirondacks was lf>3,500,000 in addition to a knowm e.xpense for fire 
fighting of $175,000. 

While these losses are large, there are certain secondary losses of equal importance 
which are not generally considered by the public. These are the effect of fires on 
forest reproduction and water conservation. The greatest losses from fire (x’cur on 
the Pacific Coast and the le^t in the southern hard woods. 

Investigations by the Bureau of Forestry in one instance showed that in a turpen¬ 
tine orchard of Florida longleaf pine, which had been abandoned for 5 years, 38 per 
cent of the trees above 1 in. in diameter were dead or down, mainly as a result of 
fire. Practically all the boxed trees were burned, while of the unboxed trees 82 per 
cent were standing and sound. The “long butting” necessitated by the burns in the 
base logs of one firm operating in the Sierra forests amounted to 4.5 per cent of the 
total cut, which was a direct loss. 

The general attitude of lumbermen toward forest fires is stated to be one of hopeless¬ 
ness, coupleil in a measure with indifference. Forest fires are regarded as inevitable, 
and heretofore organized effort to prevent and control fires has not Ixhmi practicable 
from a financial standpoint. 
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Practical results of tl^e cup and gutter system of turpentining, 0. H. Herty 

(Ih S, Dept, Ayr.f Bur, Foregtry Circ, 34^ pp. 7y Jigs, 5 ),—The cup ami gutter system 
of collecting crude turpentine was described at length in an earlier publi(*ation of the 
Bureau (E. S. R., 15, p. 46). 

Since the publication of that bulletin further practical experiments in the use of' 
this system have been carrio<l out, and the present circular covers this work, together 
with improvements which have been made and an account of the defects in the sys¬ 
tem which have been discovered during the past 3 years. 

The plat of’timl)er described in the bulletin jireviously referrinl to as a first-year 
crop’* has l)een worked 2 more years as a “second-year cTop” and as a “third- 
year crop.” The results show that where the taip and gutter system wiis used the 
trees yiehleil $1,284.04 per crop, or over 30 percent more than trees boxed in the 
lisual manner. 

A study has also l>een made of the relative <*ondition of the Iret's on the cuppwl 
and boxed areas. During the period of 3 years 78 trees on the lK)xed area have blown 
down and 217 died. On the (tuppe<l area 44 trees have blown down ami 150 dieil. 
Only 8 of the 44 cupped trees were blown down because of being turj)entineil, while 
the fall of 59 of the 78 trees blown down on the lj<jxed half was due to lx)xing. 

The productive surface lost from all causes averaged from 30 to 50 i)er cent more 
on boxed trees than on cupped trees. Much the greater part of this loss in both 
(lases was due to “dry face” and the rate of in(Tea.se in dry face after the first year 
was greater in the cmpped than in the boxed trees and was thought to Ix^ due to the 
higher number of faces j>er tree on the cuppe<l half. 

Improvements have l)een made in the (;ups used for catching the resin. They are 
now made by machinery, with astiffer, much <lrier clay, which prevents the seeiwige 
of resin. With experience dippers are able to collect more gum jxr day from the 
cups than from boxes. Another improvement is the use of the broadax ff»r facing. 
For this purpose the usual setting of the broadax on the handle is reversed, so that 
in hewing the beveled side is next to the tree. 

Another improvement is to have one man make both incisions for the gutters 
instead of employing right-handed and left-handed axmen for making the two. An 
instance is cited in which one laborer prepared 1,71)0 faces in one day and the work 
was well done. Zinc nails have been substituted for iron nails for hanging the cups. 
These are much softer than the iron nails and do not injure the saws when the trees 
are afterwards made into lumber. 

Experimental tapping of para rubber trees at the botanic gardens, Singa¬ 
pore, R. DfiKKY {Ayr, Bui. JSlraits and Fed. Malay Stales, 3 (1904) y Nos, 9, pp, 339- 
379; 11, pp. 44^-403). —Tabular data are given on the results secured in an extensive' 
series of experiments in tapping para rubljer trees, which were planted in 1886 to 
1888 and which have an average girth of 2.5 to 4.5 ft. at 3 ft. from the ground. 

Better results have been secured from morning tapping than from evening tapping, 
although the evening work commenced as late in the day as j)Ossible. It is believed 
that the flow of latex depends entirely upon the pressure of water within the tree 
and this is affected to some extent by the contraction and expansion of the tree. It 
has been noted that a tree 3 ft. in girth at 3 ft. from the ground which measured 
exactly 3 ft. at 6 a. m. would by afternoon on bright days contract a maximum of 
0.5 in. and by 6 p. m. or soon afterwards expand to the early morning measurement. 

On wet days also there was considerable expansion in the tree and the flow of the 
latex was considerably increased, but contained an unusually high percentage of 
water. In wet weather it seems best to tap some hours after a storm. It has been 
found that latex from a big tree produces a much thicker biscuit of prepared rubber 
than the same amount of latex from a small tree, irrespective of age. 

Experiments in tapping by the her,ring-bone method confirm in general the opinion 
lie to the ativantage of alternate over daily tapping. 
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Federal and State forest laws, (J. W. Woodruff ( U. S. Dept. Agr., Bur. Forestry 
But. .'57, pp. ^.5fi>).—This is a compilation of the various Federal and State forest laws, 
which has been prepareil to supply the nee^ls of the Bureau of Forestry in various 
matters relating to the management of forest reserves, etc., and also tcj supply infor¬ 
mation to private individuals. The laws are for th(‘ most part printed verbatim, 
except where they have been amended by later acts, or whert^ the law is an unitn- 
j)ortant one or but slightly connect€‘d with forest questions. In addition some 
important court decisions are cit^, although no atUunpt is made to include any con¬ 
siderable portion of the (H)urt rulings under the laws. 

The compilation is arranged according to topics, chapters being devoUnl to consti¬ 
tutional provisions, in which it is shown that Colorado, Nebraska, New York, and 
rtah have constitutional provisions relating hj forestry; the a<lministration and use 
of timl>ertand and forest ri^serves; forest trespass; forest fires; bountii^, tax rebates, 
ami tax exemptions; and statutes relating to investigation, ediU'ation, and public 
observance. 

in appendixes data are given relative to the location, extent, and datti of establish¬ 
ment of Federal forest reserves, national parks, military wood and timl>er reservations, 
and the various dates observed as Arlx)r Day in the several States and Territories. 

Forest legislation in the Northwest {Forestry and Jrriy., 11 {190r>), No. .5, />/>. 
2Sl-iiiS4 ).—An account of the forest legislation in Washington, Oregon, and Idaho 
in 1905, the greatt‘r portion of which relates to the protection of forests from fire. 

Arboretum and botanic garden, W. T. Macoun {Canada Expt. Farms Upts. 1904, 
pp, 140 , 141)> —A list is given of the genera of trees and shrubs in the arl)oretum, with 
the number of species of each genus alive in the autumn of 1904. 

DISEASES OF PLANTS. 

Notes on fungus diseases for 1904, (J. P. CfJXTox {(hnnecticut State Sta.. Rpt. 
1904, pt> 4, PP> S11-SJ8, ph. i7).---In a i)revious report (K. 8. R., It), p. (52) the author 
gave notes on all the fungus and bacterial diseases and physiological troubles which 
had been observed on cultivated plants in Connecticut. In the present report notes 
are given on those which were prominent during the year or which were observed 
for the first time. The arrangement is alphabetical by host plants. 

Among the diseases and fungi which are reported upon for the first time, the 
occurrence of the lecidial stage of the asparagus rust is noted. The i)resence of the 
rust parasite, Darluca jilam, is mentioned, and the same fungus is said to attack the 
carnation rust and the blue-grass rust. The o(*(;urrence of the downy mildew, 
Peronospora parasitica, on cabbage is noted; and in a discussion of the brown rot of 
cherries, caused by Sclerolinia fructigena, the author states that from his observations 
the fungus apparently spreails each spring either from the mummied fruit or infected 
branches, and does not travel down the diseased pedicles and from these infest the 
fruit spurs. 

The powdery mildew of grapes is said to have been exceedingly troublesome, par¬ 
ticularly to thin-skinned and white varieties. Notes are given on a bacterial disease 
of mulberry, which is reported for the first time in the State, causing more or less 
injury to young trees in the nursery. This disease, which is due to Bacillus cubom- 
anus, destroys the twigs, and frequently the whole tree becomes stunted and yellow¬ 
ish in appearance. Thorough pruning of the trees in the winter time is recommended 
as probably the best treatment. The effect of frost injury on peaches is described. 

An account is given of a disease of potatoes, which is probably of bacterial origin, 
and the possible relationship between this disease and tlie soft rot of the tubers is 
discussed. Mention is made of the black spot, or canker, of tobacco, and the must. 
Which is of fungus or bacterial nature, l>oth diseases occurring in the curing house. 
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Insects and fungus diseases, W. lx)cniTEAi) (/t/n?. Rpt. (hUa/rio Agf. CoL and 
Expt. Farm, SO (1904), pp. 40-49, Jigs. />).—After diHciiHsinj? fun^i m a eaustrof plant 
diseases, their methods of growth, iiifeetioii, and eontrol, the author gives keys for 
the recognition of the diseases of apples, ixniehes, nisplx^rries, gooseberrit^s, currants, 
grapes, etc. 

Report of the department of bacteriology, F. C. IIakkison (Amt. lipt. (hitario 
Agr. (hi. and Kept. Farm, SO {1904), pp. 117-JJS, Jigs. (!).—A report is given of the 
work carried on in the bacteriological lalK)ratorv <hiring the season, particular atten¬ 
tion being given to the preparation of nitrogen cultures for different leguminous plants, 
and investigations on the bacterial dist^ases of cucumbers, cabbage, and Inmans, and 
fire blight. 

In discussing the cucumber wilt, the author <lescril)es the appearance of the })Iants 
affected by Bacillus trachelphilus, and gives popular directions for the recognition of 
the disease. Where the <lisease is suspected it is suggested that a wilted vine be 
broken and if the juice is slimy it is safe to conclude that the wilt disease is present. 
If this test is not satisfactory, the transfer into young fruits of juice from wilted 
vines is suggested, after which the inoculate<i fruits are placed in a vessel and kept 
slightly moist for 4 or 5 days. If the bacillus is present at the end of this time there 
will appear a white, viscid, bead-like drop of bacterial growth exuding from the 
punctures made by tin* transfer needle. 

If symptoms of disease develop in the inoculated fruit it is recommended that all 
wilted vines Ix^ pulled up and burned; and to prevent further spread, measures 
should be taken to combat the squash bug and the striped cucumber beetles, as it 
has l)een found that these insects carry the organisms from diseased to healthy plants. 

Notes arc given on the black rot of cabbage due to Pseudomonas campestris, which 
has caused considerable injury to cabbage and cauliflower and is also reported as 
attacking Swedish turnips. More extended notes have been given of the other bac¬ 
terial diseases mentioned in Bulletins V36and 137 of the Jigricmltural college (E. S. R., 
16, pp. 477, 480). 

A review is given of the experimental work that has l)een carried on in the bacUv 
riologiciil defiartment from 1895 to 1903, with a list of publications. 

Annual report of botanist, C. A. Hakbkk (Rpt. Dept. Agr. Madra.% 190S-4, pp. 
10 -lS). —A detailed report is made of the various lines of work carried on by the 
botanist during the year 1903-4. 

Among the more important investigations from an economic standpoint are notes 
on a red spot disease of sorghum leaves, whi<*h has l^een identifled as due to the fun¬ 
gus Colletotrichnm lineola. 

Various diseases of other economic plants are briefly noted, particular attention 
being given to diseases of the black pepper, the most of which are of fungus nature. 
One disease in particular is proving very destructive, and it has been attributed to 
attacks of Nertria sp. as well as the root fungus Rnsellinia necatri.r. A careful inves¬ 
tigation has led the author to the conclusion that the Nectria is saprophytic and not 
the cause of the disease, and in no case was he able to determine the presence of the 
Rosellinia in badly infected specimens in the plantation. 

Notes are given of a number of economic plants which are under investigation, and 
a brief account is presenhxl of the extension of the herbarium work. 

Sclerotium diseases of plants {Bd. Agr. and Fisheries [London], Leaflet 127, pp. 3, 
figs. ^).—A description is given of diseases of potatoes, turnips, carrots, peas, beans, 
and cucumbers, as well as of a number of decorative plants propagated by bulbs. 

These diseases are caused by attacks of species of Sclerotinia, which in addition 
to growing as parasites on living plants, can grow on decaying vegetable matter. 
The effect of the fungus on the different plants is briefly described, and as a prevent¬ 
ive treatment it is suggested that all infested stems, leaves, and bulbs should be col- 
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lected and burned and either gas lime or quicklime applied to the land where the 
disease has existed. 

Busts of grain crops, J. Flktchkr ( Canada Expt. Fanm Rpls. 1904, pp. 

255 ).—Popular notes are given describing the cause of the wheat rusts, and the relation 
of the organism to wheat and other host plants, and suggestions for preventing loss. 
The principal suggestion is plant breeding along the line of rust resistance. 

New studies of the vegetative life of yellow grain rusts, J. PhtiKss(.)N (A". 
Landtbr. Akad, Ilandl. och Tidskr., 4S {1904)^ No. 3, pp. 2S4-'243). —An account of 
recent investigations conducted by the author on this subject. These further cor- 
rolKirate the views previously set forth, that the yellow grain rusts at least can live 
within the wheat plant from the time of germination in the fall until June the next 
year in the form of a mycophisma, finally producing a protomycelium, and that from 
this form contagion may spread, as well as later on from uredospores. The efforts 
toward eradication of grain rusts must, therefore, be direcrted against the germ of 
disease in the form of mycoplasma in the plant itself, rather than against the conta¬ 
gion from without through spores carrie<l about by wind and weather. Breeding 
experiments to securt'. rust-resistant varieties must therefore receive still more atten¬ 
tion than has heretofore been the ctise.— k. \v. woll. 

The formalin treatment of grain smut and its application by means of 
Dehne’s disinfection machine, S. Riiodin (A'. Landtbr. Akad. JIandl. och Thiskr., 
43 {1904)y No. 5, pp. 368-372). —Experiments were conducted with wheat and barley 
treated in the Dehne disinfection machine. 

The treatment only slightly decreased the germination and the germinative energy 
of the seed grain, and the treated grain was free from smut in every case. The 
capacity of the machine is 1,000 kg. of grain per 30 minutes. In the experiments 
coralucted by the author, 200 (^c. of 40 per cent formaldehydt* was dissolved in 70 
liters of water for oats, and in 50 liters for other kinds of small grains.— k. w. woll. 

Burrill’s bacterial disease of broom corn, K. F. Smith and Flokkni k Hkdgbs 
{Ab.^. in Science, n. see., 21 {1905), No. 535, pp. 502, .7^^).—The occurrence of a bacte¬ 
rial disease of broom corn in Washington, T). C., in 1004 is noted. 

The affected plants exhibited the characteristic elongating red-brown spots, fol¬ 
lowed by the death of the leaves. The disease began on the lower leaves, but by 
the end of September had reached the top of the plants and had destroyed all the 
lower leaves and badly spotted the remainder. A microscopic examination of the 
spots showed a bacterial focus to be present in each one. The infection was found 
to take place by way of the stomata and was favored by rainfall or dew. 

The authors separated the organism and describe its action in various meilia, as 
w ell as determining a number of its cultural characteristics. Some varieties of broom 
corn are sai<l to be much more susceptible to the disease than others, and it is hoped 
that through resistant plants the dis^^ase may be overcome. 

Spraying potatoes for the prevention of blight and rot, W. T. Macoun { Can - 
ada Expt. Farms Rpts. 1904, pp. 131-134).—A report is given on comparative teats on 
different plats of jiotatoes sprayed with Bordeaux mixture and Bug Death, Bordeaux 
mixture and Paris green, soda Bordeaux and Pans green, and the insecticides used 
separately. 

Five applications were given the vines, beginning July 2 and continuing at inter¬ 
vals of about 10 days. The potatoes were dug October 6 and the yields, increase in 
crop, and cost of spraying are shown m tabular torm. Jt appears that the Bordeaux- 
Bug Death mixture gave the greatest increase, the net increase in value amounting 
to 121.86 per acre. This was followed by ordinary Bordeaux mixture and Paris green, 
which gave a net increase ot $17,08 per acre The exact cost of application is not 
given, the expense of applying the fungicides fo small plats being relatively much 
greater than had larger tracts been used, 
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The^ cost of applying the Bordeaux-Bug Death mixture was greater than where 
Bordeaux mixture or Paris green was employed, so that the difference in net gain 
between the two is less than indicated above. The greater efficiency of the Bordeaux- 
Bug Death mixture is attributeil to its more adhesive power. 

Downy mildew, or blight, of potatoes, (1. P. Clinton ( Vonnectk*ui State Stn. Hpt 
1904, pt 4, pp, 36S-S^4j ph. <5).—In 1902 the author liegan a series of spraying exper¬ 
iments with potatoes to determine the amount of injury due to PhytophthorainfeHtans, 
and, secondly, to determine the most effective and practical method of spraying to 
prevent it. In this re{)ort he presents tlie results and offers suggestions base<i upon 
the experiments thus far carried out. 

While the blight fungus is one of the most serious jKJsts of the potato in Connecti¬ 
cut, the author states that freipiently injuries cause<l by other organisms are attril>- 
uted to it. The results obtained in spraying with Bordeaux mixture vary with dif¬ 
ferent seasons, but depend largely on the thoroughness of the treatments and their 
application at the proper time. Increased yields due to spraying, varying from almost 
nothing to over 100 per cent, are noted; to be economically profitable tlie author 
says that an average gain of 15 to 20 per cent should be obtained. 

Where late potatoes are sprayed for the blight the author advocates 8 to 4 thorough 
applications of Bordeaux mixture, the first to be made Ix^tween July 5 and 15 and the 
last about the end of August or first of Septemljer. 

“Wet rot” of potatoes, C. T. MussoNand G. Marks {Ayr. Gaz. N. S. Wales, IG 
{^1906'), No. pp. 180-193, figs. 4 ).—A disease of potatoes, to which the name “wet 
rot” is given, is described. 

In the field the disease rapidly destroys plants here and there in the rows, but 
seldom are contiguous si)ecimen8 attacked. The isolated plants exhibit characters 
which are attributed to attacks of bacteria, and it is believed that the organism is 
present in the seed tuljer and develops with the development of the plant. Inv(‘8ti- 
gations have l)een carried on to determine this fact, and the authors l)elieve it to be 
thoroughly demonstrated that the disease is transmitted through the seed tiitiers. 

There is no external indication of the presenc'e of the disease in the harvested 
tubers, but if cut in two characteristic brown spotg, running in an irregular line 
throughout the tuber, are to be fouinl. All such tubers should lie rigorously excludcMl 
in planting, and if the crop shows signs of disease, all plants attacked should be dug 
up and destroyed at once. 

Downy mildew, or blight, of muskmelons and cucumbers, G. 1\ Gianton 
(Connectimi State Sta. Rpt. 1904,pt. 4, pP- pis. :{).—A description is given of 

the downy mildew or blight of muskmelons, in which the early record, distribution, 
host jilants, systematic ]Risiti(»n of the fungus, its life hishiry, etc., are <lescrilxMl. 
The fungus, which has hitherhi been referred to the genera Peronospom and Plas- 
mopara, the author shows is entitled to generic rank, and he proposes for it the name 
Permiopkmnopara vubetms. 

A review is given of experiments which have been carried on in different places 
for the control of this disease. The consensus of opinion seems to favor the spraying 
of cucumbers with Bordeaux mixture for their protection. From the aiithoris experi¬ 
ments, based on 3 years’ investigations with muskmelons, it is concluded that when 
the downy mildew is very severe spraying the muskmelons is useless, but when sea¬ 
sons are cold and damp and the fungi are not unusually destructive, spraying may 
show some benefit. During warm dry seasons, such as are necessary for the develop¬ 
ment of muskmelons in Connecticut, the fungus does not occur abundantly enough 
to warrant spraying; and everything (considered, the spraying of muskmelons is not 
to be recommended in the State. 

A bibliography of nearly 70 publications relating to this fungus and the disease it 
causes is given. 
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Notes on Pseudomonas campestris, H. A. Harding and M. J. Prucha 
in Sdence, n. ser,y til {1906)^ No. pp. 4^3, 484) •—An account of experiments 
carried on at the New York State Station with the blac^k rot organism which attacks 
cabbage, cauliflower, and allied plants. 

Previous investigations regarding this parasite have been reported (E. S. K., 16, 
pp, 170, 480), and in the present paper an account is given of the resistance of 
the organism to drying. When exposed on sterile cover slii)S the bacteria did not 
survive a 10-day drying, but they were found to retain their vitality on cabbage seed 
for more than a year. Cabbage plants inoculated with pure cultures obtained from 
seed 13 months after infection showed a blackening of the veinlets in the leaf, and 
other evidences of disease after an interval of 16 days. 

Peach, leaf-curl ^If/r. oml Fisheries Leaflet 1^0, pp. 3^ Ji<j. 1 ).—A 

description is given of the peach l(*af-curl, (caused by Exoamm defonmmH^ together 
with suggestions for its control. It is stated that the remedies recommended in the 
United States are inadeejuate in J^iiigland, repeated ex|>erimcnts having shown that 
spraying with Bordeaux mixture will not wholly control the disease. In addition 
to spraying, the removal of the diseiised shoots which bear the characteristic tufted 
leaves is recommended. 

Bacterial infection by way of the stomata in black spot of the plum, 

E. F. Smith ( in Science^ n . t^l (1903), No. 333^ p. 502). — In continuation of 
previous investigations (E. S. R., 14, p. 531) the author has studied the bacterial 
infection of the black spot of the plum. 

Numerous infections were obtained through the stomata by spraying dissolved 
cultures of the Pseudomonas pruni over leaves ami gieen fruits. When this was done 
during damp weather the spots became visible in 7 days. Microscopic investigations 
showed the characteristic appearamie of the disease and the organism was readily 
recovered by means of agar plates. A neighboring tree inoculated at the same time 
and in the same way, but with a different organism, never showed any results. No 
spots were obtained on full-grown plums, although numerous attempts were made 
under what app<^ared to l)e favorable conditions. The disease aj)pear8 to be one 
limited strictly to meristomatic tissues. 

The cedar and pear rust, F. Passy (AVc. I fort. [/*ur/V<], 77 (1905) ^ No. 5, pp. 
114-118^ figs. 8). —The author <lescribes the relation between the Uymnosi)orangium 
m’curring on cedars, or s^xicies of Juniperus, and the RasUdia stage fxjcurring on 
pears, etc. 

Diseases of the g’rape in Ontario in 1904, W. T. M.\cor.N (Canada Expt. Farms 
Hpts. 1904, pp. t2d~U5) .—"V\\o, author briefly describes the antliracnosii, black rot, 
brown rot or downy mildew, i>owdery mildew, ripe rot, and leaf blight of grapes. 

A fungicide for use in combating grape gummosis, dk Sokolnicki (l*rog. 
Agr. ef Vit. (Ed. V Ed), 20 (1905), No. 12, p. 355).—A formula is given of a fungicide 
which is recommended as a wash for grapevines to ])rotect them against gummosis. 
The fungicide <*onsi8ts of water 100 liters, men-urh* nitrate 300 gm., and sulphuric 
acid suflicient to make the solution clear. 

A coffee leaf fungus, II. N. Ridley (Agr. Pul. Straits and Fed. Malay States, 
8 (1904), No. 12, pp. 492, 493).—A disease U <lescribed which attacks the leaves and 
berries of coffee, forming over the leaves a dense white myc-elium and causing the 
unripe berries to become depressed over the surface and more or lei?a blotched with 
brown. 

The author suspec^ts the fungus to l>e a sptx;ies of C •orticium, but so far has not 
been able to positively identify it. The disease is most troublesome during wet 
weather or in thickly shaded iwrtions of the plantation, and it largely disappears 
with the advent of dry weather. As a precautionary measure it is recommended 
that where the fungus occurs steps should be taken to secure a better circulation of 
air and a freedom from too much moisture. 
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Pecan scab, W. A. Orton {Ahs. in Science^ n. ser., SI {1905) , No. 5S5^ p. 50S ).—A 
description is given of a disease of considerable e(^onoinic importance caused by 
attacks of Fnsicladium effmnm on the leaves, twigs, and nuts of cultivated pecans in 
the Southern States. 

The fungus occairs on (»ither side of the leaves and on the petioles, producing dead 
sj)ots or distortions and defoliation. Sometimes the new growth of the twigs is 
killed, but the greatest injury is to the nuts. The^micToscopic and cultural charac¬ 
ters of the fungus are described, showing it to iKi identical with F. carygemim. Favor¬ 
able results from spraying experiments are reported. 

Pests of ornamental shrubbery, M. C. Cooke (Jour. Roy. Jfort. Soc. ILondon']^ 
^9 (1004)^ No. 1-S, pp. 1-S5^ ph. 5 ).—Annotated notes are given on the otrurrence of 
parasitic fungi on a number of ornamental shrubs. The fungi ami tneir effect on the 
hosts are briefly describt^l, and notes given on their distribution, habits, etc. 

The bud rot of the cocoanut palm in the West Indies, K. F. Smith (Ahs. in 
Science, n. ser., 21 (190.5), No. .5.S.5, pp. 500-502). —Attention is called to a serious dis¬ 
ease of cocoanut {)alms, previous notes of which have lx‘en given (K. S. R., 14, pp. 
671, 882). 

The disease is said to have made decided advances siiKU' reported in 1901, and in 
many regions the planters are IxM^oming discouraged, since trees of all ages and on 
all sorts of soils are being destroye<l. In all the cases examine<l the roots and stem 
seemed to be sound. The geiKTal symptoms of the tlisease are the yellowing and 
falling of the outer leaves, the shedding of the nuts, followiMl in several months by 
the death of the whole crown. 

An examination showed that the disease was located in the crown, where the 
organism produces an ill-smelling soft rot. The rot is invisible until the outer leaf 
sheaths are removed, w hen the entire bud will be found affecte<l. The disease stops 
very promptly after having destroyed the undeveloped tissues of the bud, and does 
not seem to be able to attack the harder tissues of the palm stem. 

The bacteria are believed to have found entiance through wounds of some kind, 
and their distribution is undoubtedly favored by flies and other insects. All diseased 
trees, it is said, should be cut down, and the terminal buds destroyed or treated with 
some strong fungicide. 

Some diseases of loblolly pine timber, 11. von Schrenk (d/w. in Science, n. wrc., 
21 (190.5), No. 5.35, p. .502). —The author states that the living tree of the loblolly 
pine is subjtH't to the attat^ks of several fungi, notably Tramete.^ pini and Polyporu» 
uchweinitzii. After the tiinlHT is cut it is said to la* very susceptible to fungus attacks, 
and it is probably the least resistant of all American wootls. 

A number of fungi are know n to grow' cm the timber, living on the starch or exud¬ 
ing resins, but the most destructive enemy of the loblolly pirn? is J^enziten Hcpiarla, 
w Inch causes a brown rot. The various f<»nns of the fruiting body of the fungus are 
descrilied, and accounts given of exixjriinents to test the susceptibility of timlx^r to 
this fungus. It was found that jirojxT piling would to a considerable extent protect 
the tirnlx^r for some time. 

JlCOirOMIC ZOOLOGY- ENTOMOLOGY. 

Ground squirrels and other rodent pests in Nevada, l\ Franhsrn {Nevada 
Sta. Bui. 58^ pp, 84, plx, 5, figs, 7).—In Nevada there are 3 species of ground squirrels, 
OUellu»^beeche!P, €. oregoiim, and (\ beldingi, C, oregonm Is the only one of economic 
importance. The author discusses in detail the habits and food of ground squirrels. 
The badger, coyote, hawks, and owls are their chief enemies. Ground squirrels 
cause great damage by destruction of grain, alfalfa, and garden crops, by eating range 
grasses, and by interfering with irrigation as a result of their burrowing. 
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Experiments were made in poisoning ground squirrels with strychnin, corrosive 
sublimate, red and yellow phosphorus, potassium cyanid, arsenic, etc. Of these 
strychnin was most satisfactory. It was^ used on bacon, corn meal, raisins, dutch 
cheese, wheat, etc. In fumigating carbon bisulpbid alone or mixed with gasoline 
gave excellent results. The use of cultures of disease germ from the Pasteur Institute 
was without effect. Ground squirrels may also be trapped or destroyed by irrigation 
and dogs. The author favors ix)isoning in early spring as the best method of exter¬ 
minating the pests. 

The habits of the pocket gopher are also described. This pest is very injurious to 
alfalfa and garden crops. They may be drowned out and caught with dogs or poi¬ 
soned. Good results were had in the use of poisoned baits for destroying jack rab¬ 
bits and other harmful rodents. 

Prairie dogs, J. G. Haney and O. H. Ellincj {Kamas Sla. Bui. 1^8, p. 262).— 
Prairie dogs were exterminated on 400 badly infested acres for $33.50, or about 8 cts. 
per acre. At first poison was distributed, after which the inhabited holes were 
treated with carbon bisulphid and gasoline. 

The relation of coyotes to stock raising in the West, D. E. Lantz ( V. S. Dept. 
Agr.j Farmers^ Bui. 226y pp. 24^ fig- 1) .—^This is essentially a popular edition of Bulle¬ 
tin 20 of the Division of Biological Survey (E. S. R., 16, p. 1055). 

The relation of birds to fruit growing in California, F. E. L. Beal ( IJ, S. 
Dept. Agr. Yearbook 1904^ pp. 241-2.54). —In California birds injure fruit more than 
in the Eastern States for the reason that wild fruits are comparatively rare in the 
fruit regions of California and water is scarce. Among the birds which injure fruit 
in California special mention is made of linnet. Brewer blackbird, black-headed 
grosbeak, California jay, California Valley (juail, Bullock oriole, russet-back thrush, 
robin, etc. Detailed notes are given on the feeding habits and ecronomic relations of 
eacih of these species. 

Some benefits the farmer may derive from game protection, T. S. Palmer 
( U. S. Dept. Agr. Yearbook 1904^pp. 600-520). —This subject is discussed with special 
reference to the following topics: Relation of the farmer to game laws, game protec¬ 
tion as a check on hunting, protection of property and useful birds, exclusion of 
harmful species, and financial and indirect benefits. Practical illustrations are drawn 
from the working of game laws in various States. 

Monthly bulletin of the division of zoology, H. A. Surface {Penn. Dept. Agr.y 
Mo. Bui. Div. Zool.y 2 {1905), Nos. 10, pp. 291-320, pis. 2, figs. 7; 11-12, pp. 323-378, 
fig. 1; 3 {1905), No. 1, pp. No. 10 contains brief notes on the feeding habits of 
birds, the distribution of San Jos<^ scale in Peonsylvania and methods of combating 
it, the use of insecticides, the collection of insects, beekeeping. State natural history 
museum, etc.; No. 11-12 gives general suggestions for spring spraying, together with 
notes on collecting insects, San Jos^. scale, fumigation, “cabbage snake,” potato scab, 
mosquitoes, diseases of bees, cankerworm, etc.; and No. 1, a spray calendar, containing 
directions for preparing remedies and times of application in the control of insect 
pests and plant diseases on common cultivated plants. Brief notes are also presented 
on cankerworm, tent caterpillar, and codling moth. 

The annual loss occasioned by destructive insects in the United States, 
C. L. Marlatt {U. S. Dept. Agr. Yearbook 1904, pp. 451-474).—The basis of esti¬ 
mating losses from insects is explained, together with notes on the control of insects. 
Estimates are made of the insect damage to corn, wheat, hay, cotton, fruits, forests, 
cattle, stored products, etc. According to these estimates the total loss from insects 
in the United States is $700,000,000 per year. V 

Insect pests of house and garden, M. V. Slingerland {Cornell Reading Course 
for Farmertf Wives, 2. ser., 1905, No. 10, pp. 185-200h, figs, ii).—Brief descriptions 
are presented of clothes" moth, carpet beetle, cockroaches, bedbugs, fieas, mosquitoes, 
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flies, ants, and other insects which are injurious to clothing, furniture, or food, or 
which annoy man otherwise. Proper remedies are suggested for the control of 
these pests. 

Collecting and preserving insects, F. Shrkman, Jr. (N, C. Dept. Agr. Ent. drc, 
ISf pp. I4y Jigs. 5).—Brief directions are given regarding the necessary apparatus and 
methods to be adoi)ted in collecting and preserving various kinds of insects. 

Entomology in schools, H. S. Saunders ((hnad. Ent., 37 (1905), No. 2, pp. 33, 
34, pi. 1). —A brief account is presented of the classification of the insects with sug¬ 
gestions as to how collections of insects may be made for use in teaching entomology 
in schools. 

The colors of insects, A. U. Battley (East Kent JS(ri. and Nat. Hist. Soc. Jipt. and 
Trans., 2. ser., 4 (1904), pp. Colors in insects are largely due to the unequal 

refraction of the light or to actual pigments deposited in definite particles in the 
integument. The significance of color in insects is briefly discussed. 

How do insects pass the winter? J. Fletcher ( Canad. Ent., 37 (1905), No. 3, pp. 
79-84). —Brief notes were given on the methods of hil>ernation observed in various 
species of insects. 

Report of the entomologist, J. Fletcher ( Canada Expt. Farms Upts. 1904, pp. 
210-251, pis. 2). —During the season under report cereals w^ere attacked by wire- 
worms, cutworms, grasshopi>ers, Hessian fly, wheat-stem sawfly, grain aphis, and 
wheat midge. 

Wireworms may be partly controllcMi by 2 plowings in autumn. The Griddle mix¬ 
ture continues to give good results in combating grasshoppers. Locust fungus was 
effective in a few instances only. There is apparently but one brood of Hessian fly 
in western Canada. The pea vve(‘vil has appeared only in very small numbers for 
the past 2 years. The cause of its disappearance is not known. It is recommended 
that all seed peas be treated before sowing and that the crop be harvested as early as 
possible. 

Notes are given on bollworm, Eriopeltis festuciv, various (futworms, root maggots 
on onions, cabbage, and radish, Nectarophora solanifolii on potatoes, Entomoscelis 
adonidis on turnips, Ptonea straminalis on cabbage, San Jose scale, plum aphis, plum 
curculio, apple maggot, codling moth, and various pests of forest and shade trees. 

J. Fixtcr reports on the apiary. The best cellar temperature for the winter is 42 
to 48° F. Colonies passed the winter well when the tops of the hives were replaced 
with chaff cushions or propolis quilts. Successful wintering appears to depend on 
uniformity of temperature and good ventilation. In a comparison of sugar sirup and 
extracted honey colonie.s consumed during the winter on an average 62 lbs. 1 oz. of 
the former and 62 lbs. 8 oz. of the latter. Notes are also given on methods of intro¬ 
ducing queens. 

Common injurious and beneficial insects of Maryland, T. B. Symons (Mary¬ 
land Sta. Bui. 101, pp. 126-204, Jigs. 52). —The author presents a list of insects con¬ 
tained in the entomological exhibit of the station and used at county fairs and farm¬ 
ers^ meetings throughout the State. The insects in the collection are classified in 
general according as they affect orchards, grains, vegetables, household goods, etc. 
Beneficial insects are also mentioned and brief directions given for the preparation 
of insecticides. 

Miscellaneous cotton insects in Texas, E. D. Sanderson ( U. S. Dept. Agr., 
Farmers^ Bui. 223, pp. 24, Jigs. 29). —Biological, descriptive, and economic notes are 
presented on a lai^e number of cotton insects, including cutworms, plant lice, web- 
worms, white-lined sphinx, grasshoppers. May beetles, (Ecodoma fervens, Uranotes 
melinus, leaf hoppers, plant bugs, etc. In controlling these cotton pests it is recom¬ 
mended that w^eeds near cotton fields be destroyed and clean cultivation be adopted. 

The cotton bollworm, A. L. Quaintance and C. T. Brues ( U. S. Dept. Agr., Bur. 
Ent. Bui, 50, pp. 155, pis. 25, Jigs. 27). —This constitutes an elaborate monograph of 
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the bollworm, including an account of its systematic position, distribution, economic 
status, appearance in different stages, life history, natural enemies, and methods of 
control. The literature relating U) the pest is reviewed in connection with an exten¬ 
sive bibliography. 

The injury of the insect to corn, cotton, and tomatoes is des<*ribed. The pre¬ 
daceous and parasitic enemies of the pest are discus^d, together with a bacterial 
disease which seems to be contagious but not adapted to practical use in destroying 
Ixillworms. The cultural methods of controlling the inse<*t consist in thorough 
plowing, use of seed of early varieties, use of fertilizers, early planting, thorough 
cultivation. 

Corn may be used as a trap crop. The young larvie may be killed by application 
of arsenicals during the last week in July and the first two weeks of August. 
Dusting seems better than stiraying. In dusting, Paris green may be used at the 
rate of 2 or 3 lbs. per acre for each application. The w'ork should be done at night 
or when the leaves are moistened with <lew. Paris green may be applied in cheap 
flour or dry slaked lime at intervals of 7 to 10 days as long as the larva* are found 
in exposed positions. 

The Mexican cotton boll weevil, W. D. Hunter and W. K. Hinds ( U . S. Dept. 
Agr.f Bur. Ent. Bui. .57, pp. J81, ph. 8). —This is essentially a revised and 

enlarged edition of Bulletin 4.'i of the Bureau previously noti‘d (K. S. R., 16, pp. 73, 
74). Part of the information contained in the bulletin is also contained in Farmers* 
Bulletin 216 (E. fS. R., 16, p. 991) and Bureau of Entomology Circular 56 (E. 8. R., 
16, p. 576). 

The present account is a monograph of the boll W€H>vil and (contains a discussion of 
the insect from every standpoint. The investigations of 1904 served to confirm pre¬ 
vious studies. The recommendations regarding cultural methods are repeated. A 
bibliography of the subject is appended to the bulletin. 

Present status of the cotton boll weevil in the TJnited States, W. D. Hun¬ 
ter (11. S. Dept. Ayr. Yearbook 1004^ pp- 191-204^ plfi. Jiy- 7). —An account is given 
of the territory affected by this [lest, the amount of damage doiu*, and the investiga¬ 
tions of this Department concerning the boll weevil, together with notes on problems 
still to be solved. 

Work of the Bureau of Plant Industry in meeting the ravages of the boll 
weevil and some diseases of cotton, B. T. Galloway ( E S . Dept. Ayr. Yearbook 
1904, PP- 497-508). —The work of the Bureau in this field is briefly outlined under 
the heads of plant breeding, tropical cottons, diseases of cotton, diversification farms, 
cooperative demonstration farms, early maturing varieties of (M)tton, and farmers’ 
institute work. Considerable improvement in farm economy has been noted as a 
result of these investigations. 

Bffect of certain arsenites on potato foliage, W. H. Jordan, F. C. Stewart, 
and H. J. Eustace {^New York State Sta. Bui. 267, pp. 263-284^ pis. 2,fiy. 7).—Paris 
green and arsenite of lime were tested to determine to w^hat extent they are injurious 
to potato leaves. 

Paris green was applied 4 times either with water, lime water, or Bordeaux mix¬ 
ture. Arsenite of lime was prepared by the Kedzie formula, with lime water and 
with Bordeaux mixture. In testing Paris green potatoes were sprayed July 7, 22, 
29, August 12 and 25. No evidence of injury to the leaves from Paris green was 
noted, even wheti used at the rate ot 4J lbs. per acre. Paris green proved to have 
considerable fungicidal power (one-third as much as Bordeaux mixture) in prevent¬ 
ing late blight The yield in treated rows was much greater than in check rows. 

Potatoes were sprayed 4 or 5 times with arsenite of lime. The results obtained 
indicate that this remedy can not safely be used except with Bordeaux mixture. 
When applied otherwise, the foliage was badly burned and the yield of potatoes 
reduced* 
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Poisoninsr the potato beetle, F. H. Hall, W. H. Jordan, et al. (New York 
State Sta. BuL iS67^ popular ed., pp, 11, jigs, —A popular summary of Bulletin 267 
of the station noted above. 

The bulb mite, R. S. Macdougall (Jour, Bd, Ayr, [London], 11 (1905), No, 12, 
pp, 74S-751, Jigs. 2),—Bhizoglyphus echiuopus feeds on the underground stems and 
roots of tulips, hyacinths, onions, and on potatoes and other plants. The insect is 
described in its different stages and notes are given on means of combating it. 

In cases of bad infestation it is statecl that the be'fet way of controlling the mite is to 
bum infested bulbs and thoroughly sterilize infested soil. The mite may also be 
destroyed by spraying bulbs with kerosene, washing them in a solution of sulphid 
of potassium at the rate of 1 oz. to 3 gal. of water, or fumigating with bisiilphid of 
carbon. 

Cabbage root maggot. Poisoned bran for cutworm, W. S. Blair (Canada 
Expt. Farms Rpts. 1904, PP- S62-S64). —Cabbage was treated for root maggot with 
hellebore, kerosene emulsion, Paris green, and tar paper disks. Hellebore gave the 
best results (2 to 4 oz. to the gallon of water). 

Paragrotis ochrngaster in gardens was easily controlled by the use of a poisoned bait 
containing 3 oz. Paris green per 10 lbs. bran. 

The imported cabbage worm, F. H. Chittenden ( U. S. Dept. Agr., Bur, Ent. Circ. 
60, pp. 6, Jigs. 6). — Poniia rapie is described in its various stages and notes are given 
on its life history. The species was introduced about 50 years ago, and is far more 
injurious than the native species. It is a serious i)€st from Canada to the Gulf 
region. 

The imported cabbage butterfly feeds on all crucifers and various ornamental 
plants such as mignonette, Cleome, etc. Numerous parasites and predaceous insects 
help to keep the pest in check. The best remedy is spraying with arsenicals. 
Poisoned bran mash, hot water, kerosene emulsion, pyrethrum, clean cultivation, 
hellebore, and other remedies have been tried with more or less benefit. 

The cabbage hair-worm, F, H. Chittenden (U. S. Dept, Agr., Bur. Ent, Circ, 
62, pp, 6, Jig. 1).—Mermis albicans, a species of hair-worm, was found in heads of 
cabbage in certain Southern States in 1903. Exaggerated stories were circulated 
regarding its poisonous properties. These were shown to be without foundation. 
Repeated experiments showed that the worm is not poisonous. It lives as a parasite 
in the body of grasshoppers, codling moth, and other insects. The life history of 
the worm is discussed, and miscellaneous information presented concerning it. 

The biology and systematic position of Otiorhynchus turca, A. A. Ssilantjew 
(Zool. Jahrb,, Aht. System. Geogr. u, Biol. Thiere, 21 (1905), No. 4, pP- 4^1-502, Jigs. 
^).—This pest of the grape vine has been known since 1843. The insect is carefully 
described with particular reference to anatomical details and to its life hi.story. The 
hibernating beetles attack the buds and young leaves in early spring. The eggs are 
laid about the middle of June. The author reports that all the beetles which he 
collected from June to September were females and he was unable to explain this 
fact. 

Insect injuries to forest products, A. D. Hopkins ( U. S. Dept, Agr. Yearbook 
1904y pp- 381-398, Jigs. An account is presented of the injuries caused by 
ambrosia beetles, round-headed borers, flat-headed borers, timber worms, powder 
post borers, white ants, carpenter bees, etc. The conditions which are favorable to 
insect injury of this sort are also outlined. 

The nut weevils, F. H. Chittenden ( U. S. Dept. Agr. Yearbook 1904, pp. 299- 
pis. 3, Jigs. 10). —A detailed discussion is presented on Balaninus proboscideus, B. 
’’'^^tus, B. caryse, and B. obtusus. The first tw'o species affect chestnuts, the third 
jfecAiiB, and the last hazelnuts. Successful remedies against chestnut weevils are 
bimilphid of carbon, scalding and drying, dry heat or cold storage. Hogs may be 
allowed in pecan orchards to destroy infested nuts. 
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Black check in western hemlock, H. E. Burke (U, S, DepL Agr., Bur. Ent. 
Virc. 61, pp. 10, fi(j8. ,5). —Black check is a defect of western hemlock due to the 
attack of a bark beetle (ffylesmus n. sp.), in the burrows of which a bark maggot 
(Cheiloaia alaskensis) penetrates and increases the injury. On low land a large per¬ 
centage of the wood is thus rendered worthless for finishing, staves, or wooden ware. 
C. hoodianus causes a similar injury to Abies grandis. In order to avoid getting lum¬ 
ber with this defect, it is suggested that trees be selected from altitudes of 1,800 ft. or 
more. 

The felted beech coccus, R. Newstkad {Jour. Bd. Agr. \_London\, 11 {1906), No. 
1^, pp. 765-760, figs. 7). — Oryptoroceus fagi confines its attacks to the beech and is 
considered one of the most destnu^tive pests which attacks this tree. It occurs gen¬ 
erally in England and in some parts of Scotland. The insect is described and notes 
are given on its life history. It may usually be controlled by spraying with kerosene 
emulsion with or without the addition of sulphur and turpentine or by treatment 
with caustic-alkali wash. 

The chief injurious scale insects of Connecticut, W. E. BRirroN ( Connecticut 
State Sta. Bui. 161, pp. 16, figs. 17). —The more important scale insects of Connecticut 
are described and arranged in a convenient manner for identification. In this man¬ 
ner the author discusses 29 species including elm scale, cottony maple scale, tulip 
sc.ale, oleander scale, San Jose scale, oyster-shell scale, etc. 

Spraying for scale insects, II. J. Quayle {California Sta. Bui. 166, pp. 24^ figs. 
2). —Spraying experiments were conducted against the brown apricot scale and San 
Jose scale. 

Lime-sulphur-salt wash was tested in various formulas. Lime, sulphur, and salt 
were used at the rate of 40, 20, and 15 lbs., respectively, for each 60 to 120 gals, of 
water. All dilutions up to 90 gals, of water were effective. In another set of tests 
the amount of lime for each 60 gals, of water varied from 20 to 50 lbs. All combina¬ 
tions were effective, but a slight excess of lime seiuned to be beneficial. In other 
experiments the amount of sulphur ranged from 5 to 40 lbs. Solutions containing 
small amounts of sulphur were less efficient. The author is not prepareil to recom¬ 
mend the disuse of salt. Copper sulphate used to replace salt removed the moss 
from trees but otherwise had no advantage. 

In general the lime-sulphur-salt wash proved effective against San Jos<5 scale, but 
not against the brown apricot scale. It should be used chiefly on dormant trees. 
Preparation of the wash without boiling does not reduce the cost. Resin wash was 
satisfactory for brown apricot scale but not for San Jos^ scale. It should be applied 
in January and February. Patent compounds have no advantages over standard 
remedies. The standard 3 per cent distillate insecticide was not very effective against 
the brown apricot scale. 

Insects injurious to roses, P. Lesnb {Rev. Hort. [^Paris'], 77 {1905), No. 7, pp. 
167-170, pi. 1). —Descriptive, economic, and biological notes are given on a number 
of rose pests, including gypsy moth, brown-tailed moth, rose scale, Cladius pectini- 
corms, etc. 

Insecticides and fungicides, R. Harcourt {Ann. Rpi. Ontario Agr. Col. and 
ExiA. Fhrm, SO {1904), pp. 6S, 6‘4).—Brief notes are given on the preparation of 
lime-sulphur washes and an analysis of fungeroid is reported. 

Bees, S. A. Bedford {Canada Expt. Farms Rpts. 1904, pp> S94y 595).—Brief notes 
on apiculture in Manitoba. 

FOODS—HUMAN NUTBITION. 

Wheat and flour, R. Harcourt {Ann. Rpt. Ontario Agr. Col. and Expt. Farm, SO 
(1904), pp* 5^-59).—Milling tests were made with ten samples of different grades of 
wheat grown near Winnipeg, as well as studies of the moisture and proteids and 
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addity of the flours, and baking tests made immediately after grinding and after 
storing the flour for ten weeks. Data regarding tests of the leaking quality and 
grade of some of the samples which were sent to the Columbus Laboratories of Chi¬ 
cago for examination are also reported. 

In the author’s opinion it is evident that there is not much difference in the real 
value of the different grades of wheat tested. No regular variation was noted in the 
quantity of total proteids and gluten or in the quality of the gluten of the highest 
and lowest grades. All the samples gave fairly satisfactory bread as judged by 
quality and yield. In the majority of cases the yield of bread was practically the 
same. As regards the amount of bread obtained from new and stored flour, the 
agreement was fairly close except with two samples. The flours were all straight 
grade and the gluten content and consequently the loaf volume was small. 

“It must be remembered that . . . [the results were] obtained from a very few 
samples of wheat. The nature of the soil, the number of crops grown in it since 
‘breaking,’ the weather at the time of ripening, etc., all have an influence on 
the quality of the wheat. Therefore, these results, while accurate for the samples 
submitted, should not be given too much importance until they are confirmed by 
further work.” 

Three varieties of wheats received from the Northwest Territory government were 
also examined. They were found to contain “a fairly high percentage of proteids, 
fully as high as the samples of the various grades previously mentioned. They also 
contain as much alcohol soluble proteids, or gliadin, as the wheats referred to, and, 
so far as can be judged from these results, ought to be equal to them for flour 
purposes.” 

In a study of the quality of flour from wheats grown in Manitoba in the North¬ 
west Territories in 1904, it was found that the gliadin content was uniformly low. 

“The effect of low gliadin content would be that the gluten would be weak, the 
acids develot>ed during fermentation would more quickly dissolve or ‘ rot ’ the tena¬ 
cious part of the gluten and allow the gases to escape. As a result the bread would 
be heavy. Just what causes this low gliadin content in the wheat is not known. It 
apparently is not caused by the soil, for these variations in strength come from year 
to year in wheat grown on the same soils. It is more likely due to weather condi¬ 
tions at the time the nitrogenous substances are being transferred from stem to seed, 
or during the ripening process.” 

In connection with the studies of flour, determinations have been made of the 
acidity of a large number of samples, with a view to learning the limits of acidity and 
devising a method for judging of the soundness of flour by the amount of acid 
present. Definite conclusions were not drawn. According to the author, “The 
better grades of flour show a very small acid content, but the amount increases with 
the lower grades. Flours which have taken up an undue amount of moisture, or 
which have been made from damp wheat, also show high acid content.” 

Inspection of foreign food products, H. W. Wilby ( U, S, Dept, Agr, Year^ 
hooky 1904y pp. 151-160 ),—The scope of the law regarding the inspection of imported 
food products, the extent of the work, and some of the results obtained and related 
topics are spoken of. It is pointed out that under the law the inspection work 
includes foods, drugs, beverages, condiments, and the ingredients of such articles. 

An idea of the extent of the work and the character of the goods imported may be 
gathered from the fact that of 1,880 samples of wine, meat, olive oil, and miscellaneous 
products, 223 were found to be contrary to the law, while the remaining 1,657 were 
found to comply with the law. In the author’s opinion the inspection of imported 
food products, although it has been in force less than two years, has already given 
beneficial results. 

“ It is gratifying also to know that the exporters in foreign countries, as a rule, have 
been eager to learn of the exact character of the requirements of the law, and in many 
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cases have made an earnest effort to comply with them. Nevertheless, as in all cases, 
there are some instances where it is evident that compliance with the law will only 
be secured by its rigid execution, and not by voluntary action.’^ 

Food consumption in Southern Italy, H. Lichtenfelt {^Arch. Phynol. [lyiuger]^ 
107 {1905)y No, 1-2y j)p. 57-SO). —The author has summarized a large amount of data 
regarding the food consumption in different regions of Southern Italy, which is dis¬ 
cussed with reference to the productive power of the i>eople. 

In his opinion the inhabitants of Southern Italy are smaller in size and do not 
work as effectively as inhabitants of other parts of Italy. This is attributed to the 
low energy value of the diet, the excess of carbohydrates, and the insufficiency of 
animal food. The author believes that, in general, growth is hindered and physical 
condition lowered if the supply of animal food is insufficient. 

Analyses of fresh chestnuts, II. Tomet {Stnz. iSper. Agr. Ital.y 37 (1004)y No. 
2-3, pp. 185-199). —The proximate and ash analyses reported are discussed with 
refereiK'e to the food value of chestnuts and the fertilizers which the tree requires. 

Prussic acid in cassava roots (Bot. Dept. \_Trinidad]y Bui. Miu\ Inform.y 1904y 
No. 41 y pp. 26, 27). —Attention is called to the fact that sliced or grato<l cassava when 
allowed to stand sometimes becomes poisonous. The whole question of cassava 
poison is briefly discussed from the standpoint of the possibility of the formation of 
hydrocyanic acid from a glu(!oside by the aid of a ferment. The need of investigat¬ 
ing this question is spoken of. 

The preservation of fruits and vegetables, V. Valvassoki {Bui. Off. Gouvt. 
( ihi . Algerie, 1904 ; ohs. m Rev. Soc. ScL Hyg. Aliment., 1 { 1904 ), No. 5 , p . 592 ). — A 
summary of data regarding the length of time fruit and vegetables may be kept in 
cold storage. 

The use of food preservatives, V. C. Vauohan {.Tour. Amer. Med. Assoc., 44 
{190.^}), No. 10, pp. 753-7.56).—A. summary of data on legal enactments, the effects of 
preservatives on digestion, and related questions. 

The importance of studying food in connection with nutrition as a part 
of a course in domestic economy, C. Nourry {Rev. Boc. Sci. Hyg. AlimeM., 1 {1904), 
No. 3, pp. 216 - 218 ). —A number of suggestions regarding the teaching of nutrition 
are made. 

Handbook of sanitation, G. M. Price York: John Wiky&Sons; London: Cluip- 

man <ScHally Ltd., 1905 ypp . XV -\- 301 , figs. 29 ).—In this, the second edition, the author 
states that many changes have been made and that the subject matter of the section 
dealing with foods and some other sections have been very largely rewritten. The 
volume is designed as a manual of theoreti(;al and practical sanitation for students, 
physicians, building inspectors, and others interested in sanitary problems. 

The respiration calorimeter, W. O. Atwater and F. G. Benedict ( U. S. Dept. 
Agr. Yearbook, 1904, pp . 205 - 220 , pi . l,figs. ^?).—The respiration calorimeter used in 
the Department nutrition investigations for studying the total income and outgo of 
matter and energy is described, and some of the more important results of experi¬ 
ments are summarized. 

It was found that the output of carbon dioxid and heat is very nearly propor¬ 
tional to the amount of muscular work performed, the figures given ranging from 26 
gm. of carbon dioxid and 65 calories of heat per hour with a man at rest and sleep¬ 
ing, to 210 gm. and 600 calories with a man at very severe muscular work. Other 
topics discussed have to do with problems of ventilation, the normal variations in 
body temperature, etc. 

Approximately complete analyses of thirty normal urines, 0. Folin 
{Amer. Jour. Physiol., 13 {1905), No. 1, pp. 45-65). —Detailed analyses of the urine 
samples were made, the methods followed l)eing described. The subjects were 
healthy men. The diet which the urines represent was made up of whole milk, 
cream, eggs, malted milk, sugar, and salt, mixed with water and taken in liquid form. 
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Water was also used as a beverage. The chlorin, sulphur, phosphoric acid, and 
nitrogen in the diet was determined, the amount of nitrogen furnished per day 
ranging from 18.80 to 19.06 gm. 

Laws governing the chemical composition of urine, O. Folin {A7ner, Jour, 
Physiol., IS (1905), No. 1, pp. 66-115).—K study of the urine of a subject who was 
accustomed to live on a diet containing small aftiounts of protein showed that the 
constituents were not present in the same proportions as in so-called normal urine, 
the urea nitrogen constituting a much smaller percentage of the total than is gener¬ 
ally the case. Differences in the proportions of other constituents were also found. 

A number of studies w'ere, therefore, undertaken with healthy subjects in which 
a period of 3 or 4 days on a diet furnishing about 19 gm. of nitrogen was followed by 
a period of 7 or 10 days’ duration with a diet made up of 300 cc. of cream and 400 gm. 
of pure arrowroot starch, the total nitrogen supplied being only about 1 gm. per day. 
The experiments closed w’ith a period of 1 or 2 days’ duration on a diet like that in 
the first period. 

The results obtained with the different subjects were uniform, quantitative changes 
in the daily proteid metabolism on the different diets being accompanied, according 
to the author, by pronounced changes in the distribution of the urinary nitrogen and 
sulphur, and the author believes that “the distribution of the nitrogen in urine 
among urea and the other nitrogenous constituents depends on the absolute amount 
of total nitrogen present. . . . The distribution of the sulphur in urine among the 
3 chief normal representatives—inorganic sulphates, ethereal sulphates, and ‘neutral 
sulphur’—depends on the absolute amount of total sulphur present.’’ 

As regards the different urine constituents “the absolute quantity of creatinin 
eliminated in the urine on a meat-free diet is a constant quantity, different for differ¬ 
ent individuals, but wholly independent of quantitative changes in the total amount 
of nitrogen eliminated. . . . When the total amount of protein-metabolism is greatly 
reduced, the absolute quantity of uric acid is diminished, but not nearly in propor¬ 
tion to the diminution in the total nitrogen, and the per cent of the uric acid nitrogen 
in terms of the total nitrogen is therefore much increased. . . . With pronounced 
diminution in the protein metabolism (as shown by the total nitrogen in the urine), 
there is usually, but not always, and therefore not necessarily, a decrease in the 
absolute quantity of ammonia eliminated. A pronounced reduction of the total 
nitrogen is, however, always accompanied by a relative increase in the ammonia 
nitrogen, provided that the food is not such as to yield an alkaline ash.’’ 

* As regards the urea, this suffers a relative as well as an absolute diminution with 
a diminution in the total proteid metabolism, 60 per cent being recovered in the 
urine, when the total nitrogen elimination is reduced to 3 or 4 gm. as compared with 
about 90 per cent of the total nitrogen in normal urine. 

Decided diminutions in the daily elimination of total sulphur were accompanied 
by reductions in the percentage of sulphur present as inorganic sulphates, the reduc¬ 
tion being as great as in the case of urea. The neutral sulphur elimination was anal¬ 
ogous to that of creatinin and, according to the author, it represents products which 
in the main are independent of the total amount of sulphur eliminated by protein 
catabolism. The percentage of total sulphur excreted as ethereal sulphates increased 
and, according to the author, these ethereal sulphates represent a form of sulphur 
metabolism which becomes more prominent when the food contains little or no 
protein. 

The volume of urine it was found depended entirely upon the amount of water 
consumed. The chlorin elimination, as is generally conceded, was found to vary 
chiefly with the volume of urine provided the amount consumed was constant. 

Studies of the acidity of urine and methods of estimating acid led to the conclu* 
Sion that “ the phosphates in clear acid urine are all of the monobasic kind, and the 
acidity such urines is ordinarily greater than the acidity of all the phosphates. 
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the excess being due to free oiganic acids.*' The excess of inorganic acids observed 
in urine diminished under the influence of the starch and cream diet until it fre¬ 
quently became a minus quantity. 

When potatoes replaced pure starch in the diet, ** the total acidity of the urine is ' 
but slightly reduced, and the total amount of organic acids eliminated is greatly 
increased, yet the ammonia is still considerable. This would seem to indicate that 
a part of the acid and ammonia formation within the organism is not affected by the 
alkalies of the food.** 

A theory of protein metabolism, 0. Folin (Amer. Jour, Physiol., 13 {1905), 
No. pp. 117-138 ).—On the basis of investigations noted above, various questions 
connected with the metabolism of protein in the animal body are discussed. 

The fact that, generally speaking, the proportion of urea to tottil nitrogen in the 
urine diminished with a decrease in the amount of nitrogen consumed, while the 
other nitrogenous constituents in the urine remained practically constant, led the 
author to conclude that there are 2 distinct processes of proteid metabolism in the 
body. In his opinion the metabolic processes resulting in the end products which 
tend to remain constant (creatinin, neutral sulphur, and to a less extent uric acid 
and ethereal sulphates) are needed for the continuation of life; or, in other words, 
the metal)olic processes which they represent constitute an essential part of the 
activity which distinguishes living from dead cells. 

He, therefore, proposes the term “tissue** metabolism or “endogenous” metabo¬ 
lism for this form of proteid cleavage, and “exogenous** or intermediate metabolism 
for the proteid cleavage which is variable and yields chiefly urea and inorganic sul¬ 
phates, this form of metabolism being looked upon as an attempt on the part of the 
body to remove rapidly the surplus nitrogen supplied which is not required for vital 
processes. 

Attention is called to the fact that the nitrogen of protein is linked to carbon on 
the one hand and to hydrogen on the other—i. e., exists as amido or irnido groups— 
and that from a chemical standpoint the cleavage of such groups is more readily 
accomplished by hydrolysis than by oxidation. 

In the author’s opinion exogenous proteid catabolism consists of a series of hydro¬ 
lytic cleavage processes resulting in a nipid elimination of proteid nitrogen as urea. 
“According to the views here presented . . . only a small amount of protein, 
namely, that necessary for the endogenous metabolism, is needed. The greater 
part of the protein furnished with standard diets like Voit’s—i. e., that part repre¬ 
senting the exogenous metabolism—is not needed, or, to be more specific, its nitrogen 
is not needed. 

“The organism has developed special facilities forgetting rid of such excess of 
nitrogen so as to get the use of the carbonaceous part of the protein containing it. 
The first step in this process is the decomposition of protein in the digestive tract 
into proteoses, amido acids, ammonia, and possibly urea. The hydrolytic decompo¬ 
sitions are carried further in the mucous membrane of the intestines, and are com¬ 
pleted in the liver, each splitting being such as to further the formation of urea. 

“In these special hydrolytic decompositions, the result of which is to remove the 
unnecessary nitrogen, we have an explanation of why and how the animal organism 
tends to maintain nitrogen equilibrium, even when excessive amounts of protein are 
furnished with the food. This excess of proteirt is not stored up in the organism, as 
such, because the actual need of nitrogen is so small that an excess is always fur¬ 
nished with the food, except, of course, in carefully planned experiments. The ordi¬ 
nary food of the average man contains more nitrogen than the organism can use, and 
increasing the nitrogen still further will therefore necessarily only lead to an imme¬ 
diate increase in the elimination of urea, and does not increase the protein catabolism 
involved in the creatinin formation any more than does an increased supply of fats 
and carbohydrates. 
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“All the living protoplasm in the animal organism is suspended in a fluid very 
rich in protein [which is the protein reserve material of the body], and on account 
of the habitual use of more nitrogenous food than the tissues can use as protein the 
organism is ordinarily in possession of approximately the maximum amount W 
reserved protein in solution that it can advantageously retain/’ 

The view that exogenous metabolism is in the main dependent upon hydrolytic 
cleavage does not preclude the possibility that a Certain amount of oxidation is asso¬ 
ciated with this form of catabolism and, indeed, the author considers that some 
oxidation is necessary an<l discusses its character. 

The endogenous proteid metabolism, in the author’s opinion, has to do wdth those 
forms of proteid cleavage which are actually concerned with the vital i)roce88e8. 
The theories ad\anced by the author are discussed in relation to nitrogen equilib¬ 
rium, standaid diets, diets and diseases, and the effect of work on protein metabolism. 

The course of the renal excretion of nitrogen when different sorts of food 
are taken, N. W. Schepsky (Inaug. Diss.y St. Petmlnirg, 1900, pp, 38; uhs. in 
Physiol. Russe, 3 (1904)t Nos. 48-00, p. 177). —The conclusion w'as reached that the 
increased excretion of nitrogen after food is taken varies with different foods and is 
parallel to the cur\e showing the power of each food to induce secretion of digestive 
juices. In other words, the increased nitrogen excretion shortly after taking food 
is an expression of the activity of the digestive glands. 

The work of the digestive glands when different sorts of food containing 
fat are eaten, A. M. Wirschcbskij (Imug. Dm., St. Petersburg, 1900, pp. 55; ahs. 
m Physiol Rime, 3 (1904)i Nos. 4S-00, p. 177). —Experiments with dogs with fistula? 
showed that fat added to any sort of food had a retarding infiuence on stomach 
digestion. The quantity of gastric juice secreted depended upon the character of 
the food with which the fat was mixed. 

The production of fat from proteid by the Bacillus pyocyaneus, R. P. 
Beebe and B. H. Buxton (Jmer. Jour. Physiol, U (1906), No. 5, pp. 460-470, fig. 1). — 
The authors found that when Bacillus pyocyaneus in fat-free meat extract broth, 
a thick pellicle was produced on the surface, which yielded fat on extraction with 
chloroform, the amount obtained being about 0.3 to 0.4 gm. per liter. Some 10 gm. 
of the fatty material was collected and its characteristics studied. 

Control tests showed that the fat was also formed from sugar-free meat broth and 
sugar-free meat extract broth containing Witte peptone; therefore, it could not have 
been formed from sugar. During the growth of the bacillus the medium l)ecomes 
very alkaline owing to the presence of free ammonia, which is obviously split off 
from the proteids. It seems probable, according to the authors, that the fat is formed 
at any rate in part by the oxidation of the fragments of the albumoses and peptones 
apart from any carbohydrate nucleus w hich they may contain. 

“That it is an oxidation process appears more than likely from the fact that the 
crystals are formed solely in the surface pellicle. Again under anaerobic conditions 
the bacilli grow sparingly, and no trace of pellicle or fat crystals is formed.“ 

In addition to the fats a considerable amount of mucin-like substance was formed 
during the bacterial growth. This gave some of the mucin reactions, yet only traces 
of a reducing substance could be detected. “ Since the mucinous substance, there¬ 
fore, does not appear to call for any carbohydrate, we may relegate all of the carbo¬ 
hydrate nuclei of the albumoses to the formation of the fat; but even so . . . there 
could not l>e suflScient to account for all of it.” 

The calcium content of different animal organs, M. Toyonaqa (B^d. CoL 
Agr., Tokyo Imp. Univ., 6 (1904)y No. pp. 89-96).— The author reports results of 
analyses, and summarizes the results of other investigators. The occurrence of cal¬ 
cium in different animal tissues and its relation to magnesium is discussed. 
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ANIMAL PBOBUCTION. 

Animal breeding and feeding investigations by the Bureau of Animal 
Industry, D. E. Halmon {U. S. Dept. Agr. Yearbook, 1904, pp. 521-5S8, pi. i).— 
The investigations undertaken under the auspices of the Bureau of Animal Industry 
in breeding sheep, poultry, and horses, the studies of animal nutrition, and of 
beef and pork production under southern conditions are described, and plans for 
future work outlined. A considerable proportion of the w^ork referred to has l)een 
undertaken in cooperation with agricultural experiment stations. 

Fodders and feeding stuffs, F. T. Snirrr {Canada Kept. Farms Itpts. 1904, pp. 
166-182 ),—Analyses are reporUnl of fodder corn grown in hills and drills, including 
dent and flint varieties, rape, rape silage, rape and corn silage, mangels, carrots, turnips, 
and sugar beets, linseed cake, gluten feed, cotton-see<l meal, “Uveco’’ and ‘‘Flaker- 
ine” (both made apparently by flaking steamed or partially cooked Indian corn), 
meat meals for poultry, pea meal, pea dust, ground pea bran, barley feed, meal seeds, 
oat dust, spoiled raisins (with a view to learning their value as poultry feed), ground 
seeds (largely weed seeds, screenings, etc.), an<l a (‘ommercial mixe<l feed. 

The percentage composition of the rape silage was: Water 78.19, proUdn 2.(>7, fat 
0.84, nitrogen free extract 12.98, crude liber 2.00, and ash 8.87; and of rai)e and com 
silage 1 :1, water 79.66, ])rotein 2.18, fat 0.87, nitrogen-free extract 10.40, crude lil)er 
5.29, and ash 2.10. 

The rape silage contained 1.86 per cent albuminoid and 1.81 ])er cent non-albumi¬ 
noid nitrogen; the rape and corn silage 1.04 and 1.14 per cent, and the rape 1.30 and 
0.61 per cent, respectively. 

“The observed increase in the non-albuminoids and the concomitant decrease in 
the albuminoids that has followed upon ensiling the rape marks the most important 
change in the composition of the dry matter of the raju*. This in conjunction with 
the destruction of a part of the carbohydrates necessarily increases the percentages 
of the fiber and ash. The changes are such as might have been expected and indi¬ 
cate a certain deterioration in the silo of the dry matter of the rape.” 

Commercial feeding stuffs {Connectind State Fta. Rpt. 1904, pt- 5, pp. 385-437 ).— 
This is a reprint of Bulletin 147 of the station (E. S. R., 16, p. 908). 

Commercial feeding stuffs, J. L. Hills, C. H. Jones, and F. M. Hollister 
( Vermont Sta. Bui. 109, pp. 8 ).—Under the provisions of the State feeding stuff law, 
a number of samples were examine<l, including cotton-seed meal, linseed meal, gluten 
meals and feeds, dried distillers’ grains, oat feeds, hominy chop and similar goods, 
provenders (corn and oat products), and wheat offals. 

In discussing the feeding stuffs sold in the State, the results of five years’ work are 
taken into account. “No material change in the average grade of the richer con¬ 
centrates [now sold] appears, save in the gluten meals. This improvement, how¬ 
ever, is due to an alteration in a manufacturer’s process rather than to any direct 
effect of inspection. ThO by-products of the oatmeal mills have been quite decidedly 
upgraded, and farmers aro l^ss inclined than formerly to regard a liberal showing 
of oat hulls in a proVfettder /is a guaranty of excellence.” As in past years, some of 
the corn and oat prO^’Orideril contained too large a percentage of oat hulls. 

Regarding the i^UCce^B w^ich has followed the passing of a feeding stuff law, the 
authors state that “flve^ears ago guaranties were few and faa lietween. To-day 
they are in general use, /Aid, while too often disregarded, or, indeed, misinterpreted, 
they are at once protective and educative.” 

The data prese^led in a comparison of the amount of protein furnished by differ¬ 
ent classes of concentrated feeds, as compared with their cost, shows that cotton-seed, 
linseed, and gluten meals, and dried distillers’ grains rank highest and low-grade oat 
feeds lowest of the materials considered. 
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Oommercial feeding stuffiB, J. L. Hills, C. H. Jonbs, and F. M. Hollister ( Fer- 
rnont Sta. Bui. 110, pp. ll-W).—'\n addition to the analysis of 260 samples of com¬ 
mercial feeding stuffs in connection with the inspection, some microscopical exami¬ 
nations were also made. 

The feeding stuffs included cotton-seed meal, linseed meal, gluten meals and feed#, 
dried distillers* grains, oat feed, hominy chop and similar prcnlucts, provenders, 
wheat offals, mixed feeds, malt sprouts, ground malt, hay feed, proprietary feeds, 
meat meal, and calf meal. ' 

During the year attention was directed especially to the collection of samples of 
wheat oflals, more particularly the so-called mixed feeds, as well as unlabeled and 
unidentified brans and middlings. The grade of such feeds “apjiears to be worse this 
fall than at any time since the law went into effect. It behooves buyers more than 
ever before to be judicious in their purchases, particularly of wheat offals, lest they 
buy goods laden with ground corn cobs or other offal, oat hulls, clippings, or thelike.’* 

Sugar in the feeding of animals, K. Ourot {Le mere dans ValimmLathn des 
animaux. Paris: L. Lavaur, lOOft, pp. 380; rev. in Rev. Sci. [Paris'], 3. ser., 3 (1903), 
No. 14, pp. 4^9-431). —A summary and discussion of data on the importance of sugar 
as a feeding stuff. 

The cattle industry in Germany and elsewhere, J. Hansen and A. Hermes 

(Die RindviehzucM im In-und Aiislande. Leipsic: R. C. Schmidt Co., 1905, vols. 1 
and 2; abs. in Vrtljschr. Bayer. Lemdw. Rat., 10 (1905), No. pp. 242, 248). —The con¬ 
dition of the cattle industry in different countries, methods followed to build up the 
industry, and related questions are taken up in these volumes. 

Feeding trials, J. G. Haney and O. H. Elling (Kansas Sta. Bui. 128, pp. 304- 
307). —Two feeding trials were made at the Fort Hays Branch Station. 

In the first trial the comparative value of corn, barley, and wheat with alfalfa hay, 
corn with sorghum hay, prairie hay and oat straw, and mixed grains and mixed 
hays for the production of baby beef, wa.s te.sted with 7 lots of 8 calves 8 to 10 months 
old, the feeding period covering 182 days. All the calves were fed at first a ration 
of a pound of grain and ten pounds of coarse fodder, the grain being increased and 
the coarse fodder correspondingly decreased until they were given all they would 
eat up clean. 

The average daily gains ranged from 1.23 lbs. per head on corn and sorghum hay 
to 1.85 lbs. on corn and alfalfa hay, the grain required per lb. of gain ranging from 
4.04 lbs. on a wheM and alfalfa hay ration to 7.17 U)S. on corn and oat straw. The 
smallest amount of coarse fodder per lb. of gain, 3.54 lbs., was also noted with the last 
ration, and the largest gain, 6.92 lbs., with the corn and sorghum hay ration. The 
estimated profit per lot ranged from $27.09 with the lot fed corn and sorghum hay, 
to $109.74 with the lot fed com and alfalfa hay. 

There was a more marked difference in the app<^rance of the lots than the 
results show, though the rank would be in the same order as the daily gains. The 
alfalfa lots fed much more evenly than the sorghum, stfraw, or prairie-hay fed lots.** 
An account was kept of the cost of labor involved in caring for the cattle and grind¬ 
ing their feed. On an average it amounted to 2 cents per head per day. 

In the second test pencillaria stover and Kafir-corn stover t^ere compared with 
two lots of 8 cows each. The pencillaria was somewhat overripe when cut, and part 
of the crop had been irrigated. The Kafir-com stover was of fair quality. In the 
22 days of the test there was an average gain of 6.9 lbs. per head on the Kafir-com 
stover, and an average loss of 30 lbs. on the pencillaria stover, the total amounts 
eaten in the two cases being 4,990 and 2,520 lbs., respectively. 

“During the experiment it was easily observed that the cows getting pencillaria 
were not doing so well, were getting tiiinner and in poorer condition, but their 
appetite seemed to be good. However, it is believed that had the experiment been 
carried longer . . . they would have shown a lack of appetite for the feed, both 
Ki^r com and pencillaria.*’ 
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The irrigated pencillaria had large stems and consequently more of it was wasted 
than was the case with that which was not irrigated. 

Beef production, J. II. Grisdale (Canada. Expt. Farms Rpts, 1904, pp- 61-70 ),— 
In studying the relative merits of different methods of handling steers, it was found 
that a lot of eight three-year-olds loose in their stalls made an average daily gain of 
2.28 lbs. at a cost of 5.22 cts. per pound in a test covering 129 days. With a similar 
lot of two-year-olds the average values were 2.53 lbs. and 4.3 cts. Three-year-olds 
and two-year-olds tied (9 in a lot) made an average daily gain of 2.12 and 2.15 lbs. 
respectively, the cost of a pound of gain being 5.59 cts. and 5.16 cts. The results 
*‘are decidedly in favor of loose box feeding.*’ 

When the cost of producing beef from 3-year-olds, 2-year-olds, yearlings, 6-months 
calves, and new-born calves was studied, it was found that the average daily gain in 
the 129 days of the test ranged from 1.68 lbs. with the new-born calves to 2.53 lbs. 
with the tw’o-year-old steers, and the cost of a pound of gain from 2.77 cts. with the 
new-born calves to 5.62 cts. with yearling steers. All the lots were fed roots, silage, 
and hay. In addition the calves were given a mixed grain ration and the other 
lots gluten meal. 

Data are also briefly reix)rted regarding the feeding of 2 lots of 5 yearlings and two 
lots of 6 steer calves each for the prodindion of baby beef on fattening and on limited 
rations, the feeding period with the first mentioned lots covering a year and with the 
others 214 days. On a fattening ration, the yearlings made an average daily gain of 
1.65 lbs.- per head at a cost of 3.59 cts. per lb. ami the calves of 1.68 lbs. at a cost of 
2.77 cts. per lb. Similar values for the yearlings on a limited ration were 1.06 lbs. 
and 3.3 cts. and for the steers 1.58 lbs. and 2.83 cts. 

As regards the feeding value of a commercial sugar beet pulp containing molasses, 
the author states that it has been found particularly valuable for feeding young stock 
and beef animals on account of its palatability and the fact that it stimulates appe¬ 
tite. When fed to dairy cows in excess of the normal meal ration or as replacir’g a 
part of it, the feeding value was low, being equal to about half that of a like quantity 
of bran. Fed in the same way to two and three year old steers it had about the same 
comparative value, but improved the appearance of the cattle, “giving them a sleek 
look scarcely attainable otherwise.” 

A test is reported in w hich the value of this molasses beet-pulp feed was tested as 
a substitute for coarse fodder (roots and silage). 

When a lot of three steers w^as fed a ration of 8 pounds of molasses feed and an 
equal quantity of silage roots and straw, the average daily gain was 2.47 lbs. i>er 
head and the cost of a pound of gain 3.38 cts. When 12 lbs. of the molasses feed 
was fed with 4 lbs. of straw to a similar lot, the average daily gain per head was 1.87 
lbs. and the cost of a pound of gain 6.15 cts. On a ration of silage, roots, and straw 
only, similar values for a like lot were 2 lbs. and 2.35 cts. 

Brief statements are made regarding the value of “Uveco,” a commercial feed 
apparently consisting of steamed corn, flaked and dried. It was found that 2 steers 
receiving this feed exclusively as a grain ration gained 1.4 lbs. per’head per day for a 
period covering 45 days. 

“The meat from these steers was of very excellent quality, due in some measure 
no doubt to the good quality of the food fed. So far as gains are concerned, it will 
of course be noted that much laiger daily gains were quite possible.” 

B^erimenta with steers, R. Robertson, S. A. Bedford, and A. Mackay (Canada 
Expt Farms Rpts, 1904, pp, 841-648, 390-S92, 446-449),—AX the Maritime Provinces 
Farm, the relative merits of feeding steers loose and tied in stalls was tested in con¬ 
tinuation of earlier work (E. S. R., 16, p. 292), with two lots of 8 dehorned steers 
fed like rations. The loose steers made a total gain of 2,325 lbs. and those which 
weie tied of 2,125 lbs. in 165 days. With all the steers, the average profit was calcu¬ 
lated to be $2.97 per head. 
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In a comparison of the relative value of full fattening rations and limited growing 
rations, it was found that live calves fed a liniited growing ration for 180 days 
made an average daily gain of 1.52 lbs. at a cost of 6.16 c,ts. per lb. 

In a second test, five calves continued on a full fattening ration until finished for 
market (120 days) ma<le an average daily gain of 1.68 lbs. per head at a cost of 8.l5 
cts. per lb. Five similar animals fe<l a limited growing ration, in a year made an 
average daily gain of 0.97 lb. per head, the cost of a pound of gain being 6.48 cts. 
With five other steer calves, the average daily gafn was 1.05 lbs. per head and the 
coat of a pound of gain 6.35 cts. for a like period. 

In a fourth test, which was l)egun with 5 calves on a full fattening ration, the 
average daily gain in 180 day.*;* was 1.9 lbs. at a cost of 6.49 cts. per pound as com¬ 
pared with 1.51 lbs. and 5.27 eta. in the case of a like number fed a limited growing 
ration for 183 days. 

At the Manitoba Experimental Farm the relative gains made by 6 yearlings and 6 
two-year-old steers fed similar rations were tested. In the 16 weeks of the test the 
yearling steers made a total gain of 1,152 lbs. and the 2-year-olds of 1,170 lbs., the 
profit per steer in the two lots being $1.85 and $2.23, respectively. 

At the Indian Head Farm the gains made by young and old steers was also studied. 
Eight animals a year and a half old at the beginning made a total gain of 1,220 lbs. 
in the 16 weeks of the test proper as <*ompared with 2,040 lbs. in ciuse of an equal 
number of steers two an<l a half years ol<l. The calculated profits per head in the 
two lots were $6.15 and $5.00, respectively. 

In connection with the teats brief notes are given regarding the cattle kept at the 
several experimental farms. 

Sheep breeding- experiments (Field Expts, Staffordshire and Shropshire and liar- 
per-Adanis A(jr, Cot., Joint Itpt. 1904, pp. It, 12 ).—Continuing the college sheep- 
breeding experiments, 3 lots of 25 Welsh ewes each were crossed with Welsh, South- 
down, and Shropshire rams. 

The lambs dropped ranged from 25 with the Shropshire to 29 with the pure-bred 
Welsh. In the test as a whole the l)est results, the author states, were obtained 
with the Welsh lambs. “This is principally due to the larger proportion of lambs 
reared and sold.” At birth the Welsh lambs were hardier and withstood adverse 
weather conditions better than the others and were ready for slaughtering nearly 3 
weeks earlier. 

Sheep and swine, W. Dinsmore (Iowa Aijr.,5 (1905), No. 9,pp. 292-298, figs. 7 ).— 
Different methods of cutting pigs are described and data given regarding slaughter 
tests made in connection with class-room work. The author i>oint8 out that lambiB 
of moderate weight pro<luce carcasses with a higher percentage of lean meat than 
older wethers and that such carcasses are more choice, if the lambs have been 
properly finished. 

“In beef, pork, and mutton the percentage of flesh element is the determining 
factor in deciding the value. We must produ(!e this flesh element by selecting sire 
and dams that possess it; and must avoid fattening mature animals for too long a 
period, as this results in waste.” 

Pork production, J. II. (trisdale (Camida Expt. Farms JRpts. 1904, pp- 70-74 ).— 
It was found to cost al)out 25 per cent more to maintain brood sows in good condi¬ 
tion in small board cabins than in a regular run or house. Young pigs wintered 
indoors made slightly larger and considerably cheaper gains than pigs wintered out¬ 
doors. 

Several mixed rations were tested with pigs fed inside abd outside, without an 
abundance of skim milk or whey. With pigs fed outside Without skim milk, equal 
parts of shorts and gluten meal, and shorts and linseed meal, 4.1, both gave satisfac¬ 
tory results; but the addition ol some skim milk cheapened the rations coiwlder- 
abiy« Similar lots fed indoors gave much better results, the rate of gain being. 
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slightly increased and the cost of production lowered. The most satisfactory grain 
mixture was shorts and linseed meal, 4:1. 

The value of a number of stock foods for pork production was tested, using 8 lots 
of 4 pigs each, the test covering 90 days. The list included International Stock 
Food, Anglo-Saxon Stock Food, Herbageum, and sugar and flax. A grain mixture 
composed of half shorts and half oats, peas, and barley, fed in connection with skim 
milk or pasturage, was the cheapest. All the stock feeds had the effect of raising 
the cost of production. 

With Uveco, which is apparently made by passing cooked or steamed Indian corn 
between rollers, the gain was somewhat larger than on shorts and oats, and the cost 
cheaper. *‘The food was evidently very palatable, as the pigs ate it with avidity.” 

Large Blacks have been tested as to their value for pork production for several 
years, with the following results: “As prolific and healthy breeding stock they can 
not be surpassed by any of the breeds now commonly bred in Canada. As pigs for 
crossing they are exceedingly impressive, whether male or female, and leave their 
mark stamped very distinctly, no matter what the other cross may be. The cross¬ 
breds have also been uniformly healthy and quick feeders, the cross with the Tam- 
worth being particularly remarkable in this respect. As pure-bred pigs they have 
been found to be rapid and easy fatteners, exceedingly good grass or pasture pigs, 
and have stood all kinds of weather without any apparent evil effects. As pigs for 
bacon production, however, they have proven to be a complete failure.” 

Experiments with swine, R. Robertson, S. A. Bedford, and A. Mackay {Can¬ 
ada Erpt. Farms Rpts. pp. ^4*^^ S49, 303, 440 , 450 ).—The relative merits of 

feeding in pasture and in pens were studied with 2 lots of 10 pigs each, the rations 
being essentially the same for both lots. In the 153 days of the test, the total gain 
made by the pigs feel most of the time in pasture was 1,439 lbs. and by those fe<l 
in pens 1,287 U)s., the cost of a pound of gain in the two eases being 3.55 cts. and 
3.94 cts. 

At the Manitoba Experimental Farm ground barley was compared with ground 
mixed grain (wheat, oats, and barley 1:1:1). In the 70 days of the test, four pigs 
fed barley made a total gain of 254 lbs. A similar lot fed the mixed grain gained 205 
lbs., the profit in the two cases being $7.85 and $5.52, respectively. “The pen fed 
on barley consumed 40 lbs. more grain during the fattening period than those fed on 
mixed grain.” 

Ten pigs pastured on an acre of nearly ripe peas gained 277 lbs. in 47 days. 

At the Indian Head Experimental Farm a test was made of rape pasturage supple¬ 
mented by a small amount of meal. In three months seventeen pigs made an average 
gain of 20.5 lbs. per head. Only about two-thirds of the rape on the half acre on 
which they w'ere pastured was eaten. As shown by a comparative test, the yield of 
rape was 32 tons to the acre. The growth was quite rank and the pigs did not eat 
large amounts at first, and they seemed always hungry until their meal ration was 
increased- 

Some data are also given regarding the pigs kept at the several experimental farms. 

Experiments with swine, M. Citmmino (Ann. Rpt Ontario Agr. Col. and Expl. 
Farm, SO (1904), pp. 97-101) .—In a comparison of large and small amounts of blood 
meal and tankage with skim milk as part of a ration, and with meal alone, made with 
8 lots of 4 pigs each, it was found that the greatest gain, 697 lbs., was made by a lot 
fed tankage, meal, and skim milk, 1:15:13, and the smallest gain, 461 lbs., by a lot 
fed blood meal and meal, 1:14. 

The cost of a pound of gain ranged from 3.48 cts. on a ration of tankage and meal 
1:15 to 4.23 cts on blood meal and meal 1:9. The test began June 27 and closed 
Nov. 23. All the lots received uniform treatment and were given some green feed 
and roots in addition to the other feeds mentioned. According to the author, the 
pigs fed on meal alone made very satisfactory gains but not as laige as those made 
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by the other fsjroups. Considering both the rate and cost of gain the skim milk and 
meal ration was rated highest, and the ration containing a large amount of blood 
meal with meal lowest. 

“ Blood meal, mainly on account of its extra cost, proved the least satisfactory of 
these supplemental foods. Tankage proved much more satisfactory and, while ntt 
quite equal to skim milk, yet, when fed in small quantities along with a small 
quantity of skim milk, gave about the best results.^’ 

“Judging from this, we would say that tanka^ would prove itself an excellent 
food to add to a ration for pigs when only a limited amount of skim milk was avail¬ 
able, which is often the case on the average farm. In both cases where tankage and 
blood meal were fed in different proportions, the smaller proportion proved more 
satisfactory. This is about what we would expect in considering the nature of the 
main meal ration, viz, middlings, barley, and oats. Had the ration consisted of a 
large amount of corn, it is very likely that the larger amount of these by-products 
would have proved more satisfactory.” 

In a test of the value of pasturage, two lots of were pastured for five weeks 

on clover and then for ten weeks on rape—one lotbeing fed all the grain they would 
eat up clean and the other about two-thirds as much. After the period on pasture, 
both lota were fed in pens for seven weeks on roots and a full meal ration. The total 
gains made during the test as a whole by the lot on a heavy ration was 1,334 lbs., and 
and by those fed a light ration, 1,339 lbs. While on pasturage, the two lots re(iuired 
respectively 4.21 and 3.53 lbs. of meal per pound of gain. Considering the test as a 
whole, the amounts required were 5.17 and 4.45 lbs. and the cost of meal i)er pound 
of gain 4.65 cts. and 4 cts. 

“The importance of carefully husbanding the grain fed to pigs on pasture is 
strongly emphasized in this experiment. At the time the pigs went inside, the light 
feed ones were considerably thinner than the heavy ones, but they had developed 
just as big frames and went ahead more rapidly during the last stages of feeding, at 
which time they, too, were fed a full ration.“ 

Soy beans and rape were compared with two lots of 6 pigs each, fed like rations of 
meal and skim milk in addition to the green feed. About 5 lbs. of soy beans and 
about 5.5 lbs. of rape was eaten per head per day. In the five weeks of the test, the 
total gam on rape was 145 lbs. and on soy beans 159 lbs. 

“It is evident that the soy beans are a richer food than rape, a lesser quantity pro¬ 
ducing a greater gain. On the other hand, rape is a heavier yielder per acre than 
soy beans. From this it is evident that, for purposes of feeding green forage to pigs 
in pens, a given amount of land might be equally profitably sown with either soy 
beans or rape. When, however, it is desired to pasture pigs on one or the other 
crop, rape will stand the tramping, etc., much better, and is the more profitable 
crop.” 

Canadian and Danish bacon, G. E. Day (Ann, Rpt. Ontario Agr, Col. and Expt, 
Farm, SO (1904)% pp- 89-96),—On the basis of personal observations, the author dis¬ 
cussed the market qualities of Danish and Canadian bacon with a view to suggesting 
methods of improving the Canadian product. The Danish bacon is of superior qual¬ 
ity and the bulk of it comes from crossbred pigs fed largely on barley though other 
grains including corn are sometimes used. The pigs are not given any considerable 
amount of exercise. 

Some notes are given regarding the crops raised at the Ontario Experimental Farm 
and alro regarding the feeding of cattle and pigs and experiments with live stock. 
The work with pigs has been summarized in another publication (E. 8. R., 16, p. 69). 

Horses, J. H. Gsisdale (Canada Expt. Farma Rpts. 1904% pp» 44^47).Some 
data are given regarding the cost of the feeding and care of the station farm horses 
and the work required of them, and feeding, tests are reported. Using 6 lota of 
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2 horses each, different mixtures of bran, oats, and oil meal were compared with 
oats to determine whether a mixed grain ration could replace oats to any consider¬ 
able degree with advantage. 

An average of about 20 pounds of grain was fed per head per day, with about 17 
pounds of oat hay. In the 40 days of the test, losses in weight were noted on all the 
rations except bran and oats, 1:1, apparently owing to the fact that the oat hay was 
not well liked. 

As regards the relative economy of the rations, the author calculated that, except 
in the case of the ration of oil meal and oats 1:10 which cost $1.25 per year more than 
oats alone, substituting a mixed ration for oats would effect an annual saving ranging 
from $2.92 with bran, oil meal, and oats 2:1:10 to $19.53 on bran and oats 2:1. 

The ration of bran and oats 2:1 “may be recommended as a good meal ration for 
working horses and is certainly very economical in comparison with pure oats.*' 
The ration of bran, oil meal, and oats 2:1:10 “would be considered by most horse¬ 
men as an ideal ration.*’ At tb^close of the period, timothy hay was substituted 
for oat hay and in every case the norses gained in weight. 

In a comparison of roots and silage, horses fed turnips in addition to oats, bran, 
and hay maintained their weight while the lots fed carrots, mangels, and silage, 
respectively, lost somewhat in the 14 days covered by the test. A check lot fed 
oats, hay, and bran only gained somewhat in weight. 

The average amount of silage fed w’as 10 pounds and of roots 6 to 10 pounds per 
head per day. The average amounts of meal and hay were 18 and 15 pounds, respec¬ 
tively. According to the author, when such amounts of roots and silage are fed to 
work horses, the results are not very favorable as the succulent feeds are laxative in 
character. ^ 

As regards palatability the turnips and carrots were most relished, with silage 
almost as welcome, and manges not at all in favor. 

“It was observed that fed in smaller amounts per day or fed to idle horses no evil 
effects w'ere noticeable. The roots or silage did not seem to replace any of the regu¬ 
lar ration of meal and hay, and the feeding of these feeds was an added expense 
rather than an economy. 

“Where fed to idle horses, however, or where fed to horses it was desired to put 
in better condition, a small amount of roots—5 to 8 pounds per day—has been found 
beneficial, as serving to prevent digestion troubles.** 

Report of the poultry manager, A. G. Gilbert {Canada Expt. Farms Rpts> 
1904^ pp. 283-311^ pf. 7),—Factors of especial interest with respect to poultry pro- 
ducUon are discussed and data given regarding the effects of introducing superior 
breeding stock into the Station flock, the stock on hand, the poultry exhibit at the 
Central Canada Fair, the time of laying of pullets and old hens, the management of 
the Station poultry, poultry diseases and similar topics, together with some details 
of experimental work. 

As regards the effect of variety “experience has shown that where there is variety 
in rations and care in feeding them, with requisite allowan(‘e for floor space, there is 
little likelihood of egg eating or feather picking.** 

Steamed lawn clippings were fed to the Station poultry stock three or four times a 
week and eaten with evident relish. “It is a very beneficial w’ay of utilizing a form 
of waste. Clover leaves treated in the same w^ay are equally effective.** 

The eggs laid by different breeds ranged in weight from 4.5 lbs. per dozen with 
ordinary brown Leghorns to 13.76 lbs with selected Buff Orpingtons. 

In the 5 or 6 months of a test of different cheap grain mixtures the largest number 
of eggs was obtained with nine pullets fed twice a day a ration of 0,75 lb. of oats and 
^heat 2:1 with roots. The smallest number of eggs was obtained with a similar lot 
Hfed mangels with a like amount of the same grkm mixture and a lot fed beets with 
t ration of 0.76 lb. of wheat and oats 2.1. 
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Oontinuing the studies of the cause of weak germs in early spring eggs (E. 8. R., 
16, p. 296), it was found that hens kept in cold quarters and fed heavily produced 
eggs with strong germs which hatched w'ell. On the other hand, poultry kept in 
artificially warmed houses laid eggs with w’^eak germs which hatched weak chicks. 
The “results were considered in favor of fresh air and plenty of it even if it was cold.’* 

Data are recorded regarding hatching tests, to compare different sorts of incubators 
with hens, but definite deductions are not drawn. 

In a study of the duration of fertilization after the removal of the male bird, 
records were kept of the number of eggs laid and the eggs w’hich hatched or which 
were shown to be fertile. The last trace of fertility was noticed eleven days after 
separation. In accord with earlier observations, the unfertilized eggs had superior 
keeping qualities, so the author recommends that as a rule male birds should not be 
kept with hens depended upon for market eggs. 

A test was also reported made by F. T. Shutt, in which chickens and old hens 
were compared, some of the chickens being fed in pens with limittnl runs and others 
in crates. The hens were fed in pens. The average gain i)er head per w’^eek in the 
month covered by the trial ranged from 4.4 lbs. with old hens to 7.1 lbs with 
chickens fed in pens. In general the chickens fed in pens made greater gains than 
those fed in crates. It was also true that the chickens fe<l a mixture containing meat 
meal made greater gains than similar lots fed a ration without "-J^is form of animal 
feed. 

Considering the test as a whole, the cost of a pound of gain ranged from 4.3 cts. 
with one of the lots of old hens to 6.1 cts. with one of the lots of chickens fed in 
crates. The deductions which were drawn from the test follow: 

“The pullets, with one exception, did not make as great gains as cockerels of the 
same age. Old hens which are well fed require no further treatment to make them 
fit for killing. The older the hen the more readily does she take on fat rather than 
flesh. The crossbred^ chicken, although fed on a more nutritive ration, did not 
make as much weight as pure-bred ones. The chickens which were loose in their 
pens with limited runs made slightly greater weight development, at cheaper cost, 
than those in crates.” 

Poultry, R. Robertson, H. A. Bedford, and A. Mack ay ((hnada Eept. Farms 
Rpts, 1904, pp- S50^ 393f 394, 430 ).—Data are given regarding the jioultry kept at the 
Maritime Provinces, Manitoba and Indian Head Experimental Farms, and tests carried 
on at the Manitoba Farm are also briefly reported. 

Four pure-bred Plymouth Rock cockerels fed all they would eat of a mixture of 
equal parts of ground wheat, oats, and barley mixed to a thin porridge with skim 
milk gained 6 lbs. in 21 days at a cost of 3.25 cts. i>er lb., as compared with 5 lbs. 
2 oz. at a cost of 3.5 cts. per lb. in the case of four white Wyandottes fed the same 
ration. (For earlier work see E. S. R., 16, p. 296.) 

An incubator test led to the following conclusions: “The percentage of chickens 
from fertile eggs w^as the same, w'hether setting hens or incubator were used. It is 
possible to secure earlier chickens by using an incubator. A large proportion of the 
eggs laid in early spring before the fowls have an opportunity to take exercise are 
not fertile.” 

Poultry, W. R. Graham {Ann. RpU Ontario Agr. CoL and ExpL Farniy SO {1904), 
pp. 1S6'-141, fig. I).—Statements are made regarding early and late hatching, the 
Station poultry houses, the treatment of breeding stock, varieties of geese kept, etc. 
In a test, which began in July, of the possibilities of inducing early moulting, it was 
found that in general old hens confined and fed a low ration for two weeks and then 
an abundant ration began to moult during the third week of the test, while those fed 
the same way but allowed to range did not. This would indicate, according to the 
author, that it is possible to control the moulting season more or less. 
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In a test of the value of skitn milk, animal meal, beef scrap, and blood meal as 
part of a ration, made with 7 lots of 12 chickens each, the greatest gain, 16.5 lbs., 
was made in 2 weeks with a lot fed grain and skim milk and the smallest gain, 9 lbs., 
by a lot fed grain and animal meal. The cost of a pound of gain ranged from 3.9 cts. 
with a lot fed grain and skim milk to 7.3 cts. with a lot fed grain and beef scrap. 
According to the author, the skim milk substitutes tend to produce yellowish flesh, 
while skim milk is one of the best feeds for producing white flesh. 

To test individuality data were recorded regarding the gains made in three weeks 
by 12 chickens, and w^ere found to vary in amount from 1 lb. 1 oz. to 2 lbs. 1 oz. All 
the chickens were selected from a flock which would be considered of fair average 
quality. 

Distribution and magnitude of the poultry and egg industry, G. F. Thomp¬ 
son ( U , S, Dept Agr.j Bur. Anirn. Indus. Oirc. 73 f pp. 22, fig. i).— An abridgment of 
a previous publication (E. S. R., 15, p. 502). 

The early development of guinea eggs, I. Tur {Ahs. in Physiol. Russe, S {1904), 
Nos. 48-60, pp. 208, 209). —The fact that guinea eggs require 4 weeks for incubation, 
as compared with 3 weeks in the case of hens’ eggs, led the author to undertake the 
studies reported of the changes which take place in the early part of the incubation 
period. 

Judging of the animal body by photogrammetric methods, E. Liebbnau 
{Milt Ijandw. Inst Leipzig, 1906, No. 6, pp. 1-60, pis. 21). —The use of photographic 
methods in judging of the animal body are spoken of, the different methods employed, 
accuracy, and related questions being considered. 

DAIRY FARMING—DAIRYING—AGROTECHNY. 

Report of the professor of dairy husbandry, H. H. Dkan {Ann. Rpt Ontario 
Agr. Col. and Expt Farm, 30 {1904)^ pp* 78-88). —Brief notes are given on the work 
of the dairy department during the year, and experiments in cheese making, butter 
making, and feeding cows, many of which are in continuation of previous work (E. 
S. R., 15, p. 1110), are reported. 

Experiments in cheese making (pp. 74-81).—A comparison was made of pepsin and 
rennet for coagulating milk in cheese making. One ounce of pepsin was dissolved in 
20 oz. of water and 6S oz. of this solution was used per 1,000 lbs. of milk. Rennet 
extract was used at the rate of 3J oz. per 1,000 lbs. of milk.. Eight comparative tests 
were made during the month of August. When rennet was used the average yield 
of marketable cheese i^er 1,000 lbs. of milk was 91.6 lbs. and when pepsin was used 91.1 
lbs. The average of all scorings for flavor was 35.5 out of 40 for the rennet cheese 
and 35.8 for the pepsin cheese. The average total scores were, respectively, 90.7 and 
91.1. Mention is made of the greater difficulty in preparing the pepsin solution 
for use. 

Comparisons were made of cheese containing normal and excessive amounts of 
moisture. In one series the percentage of moisture was 57.377 at the time of dipping^ 
42.438 at the time of milling, and 35.979 in the green cheese, while in the normal 
series the percentages were, respectively, 54.431, 40.965, and 34.571. The acidity w^as 
also higher at the time of milling and salting in the cheese containing excessive 
moisture. 

The increased yield of marketable cheese in the first series amounted to about J lb* 
per 1,000 lbs. of milk. “There was little difference in the quality of the cheese* 
From 2 years’ experiments we may conclude that an excess of 1 to 2 per cent moisture 
may be left in cheese ripened in cold storage without much danger of the quality 
deteriorating, although the normal cheese scored slightly better.” 

In 7 experiments comparisons were made of 3J and 6j oz. of rennet per 1,000 lbs. 
of milk, the cheese being ripened in one series in mechanical cold storage at about 
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40^ F. and in another in ice cold storage at the same temperature. There was little 
or no difference in the yield and quality of the cheese whether a normal or a larger 
amount of rennet was used. Cheese ripened in mechanical cold storage lost more in 
weight than cheese ripened in.ice cold storage, but averaged slightly better in quality. 
It is believed that an excessive amount of rennet may be used with safety where 
cheese makers desire the cheese to ripen more rapidly after placing in cold storage. 

Placing cheese on shelves and boxing directly from the press were again compared 
in a number of experiments. The cheese in boxes lost less in weight than cheee0 
placed on shelves. There was practically no difference in the quality of the cheese 
treated by the 2 methods. The cheese in boxes, however, showed a greater tendency 
to mold. Boxing cheese directly from the press is believed to be quite practicable. 

Comparative tests were made of ripening ciieese in mechanical cold storage at 
average temperatures of 31.7, 39.3, and 42®; ice cold storage at 41.2®, and in a cellar 
at 51.4®. There was not much difference in the quality of the different lots of cheese. 
The higher the temperature the greater was the loss in shrinkage. 

Ice cold storage and mechanical cold storage were compared in experiments in 
which the cheese was moved from the ordinary ripening room to cold storage at the 
end of 1 w*eek. There was practically no difference in the quality of the cheese 
whether placed directly in cold storage or at the end of 1 week. The shrinkage was 
greater in the latter case and also greater in mechanical cold s '#age than in ice cold 
storage. 

Experiments in butter making (pp. 81-85).—In 4 experiments in butter making pas¬ 
teurizing milk was compared with pasteurizing cream. While the experiments are 
not considered sufficient in number to warrant positive conclusions, the results are 
considered as indicating that when first made there is little or no difference in the 
quality of butter in summer whether the whole milk or cream is pasteurized, but 
that the butter holds its fiavor slightly better when made from pasteurized milk as 
compared with pasteurized cream. It is thought probable that the extra labor 
involved in cleaning the separator bowl when separating pasteurized milk counter¬ 
balances any difference in quality. 

Churning sweet cream to T^hich 27 J per cent of butter culture had been added was 
compared with churning ripened cream. The yield of sweet cream butter was 
slightly less, though the quality was superior not only when first made but at later 
periods. A comparison was also made of churning sweet cream without the addi¬ 
tion of culture and similar cream to which from 20 to 30 per cent of culture liad been 
added. There was less loss of fat in the buttermilk when the culture w’as used and 
the flavor of the butter was also better. 

The results of several tests failed to show any advantage in using dry parchment 
paper as compared with moist paper for wrapping pound prints of butter. The 
value of formalin as a preventive of mold on butter is considered doubtful. 

Several experiments were made in the cold storage of butter. Mechanical cold 
storage at about 40® F gave slightly better results than ice cold storage at the same 
temperature. A temperature of 28® gave better results than a temperature of 40®. 
None of the July butter was suitable for table use when examined at the end of 
November. It is therefore not believed to be possible to hold butter in cold storage 
ff>r 3 or 4 months and have it retain its fine flavor. 

Feeding experiments (pp. 85, 86).—Tests were made of 2 proprietary stock foods. 
Blatchford's Sugar and Flaxseed Meal increased slightly the yield of milk, but not 
sufilcient, in the opinion of the author, to warrant the additional expense. The 
tesults of a calf feeding experiment were considered favorable to the use of this 
material as a food lor calves. 

The Improved Molasses Cattle Food, a by-product from the beet-sugar factory, 
vwaa tested with 21 cows with results indicating, in the opinion of the author, that this 
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loaterial will prove a valuable addition to tbe foods available for the production of 
milk. 

Dairy herd record (pp. 86-88).—Records are given of the dairy herd*of 24 cows for 
1 year. The yield of the individual cows ranged from 9,161 lbs. of milk to 2,616 lbs., 
and the profit on milk from $117.77 to $22.41. 

Dairy school bulletin ( Ordario Agr. CoL and Earpt. Farm Bui. 143, pp. 66^ figs. 6 ).— 
This bulletin has been prepared by the staff of the dairy school of the Ontario Agri¬ 
cultural College, and contains introductory notes by H. H. Dean on dairy stables, 
feeding cows, digestible nutrients in feeding stuffs, paying patrons, and other topics, 
and the following articles: The Alkaline Solution—Its Preparation and Use, by R. 
Harcourt; Milk and Cream Testing, by J. A. McFeeters; Hints on the Care of Milk 
for Creameries and Cheese Factories, and Canadian Cheddar Cheese Making, by W. 
Waddell and A. McKay; Separators and the Separation of Milk, by R. W. Stratton; 
Creamery Butter Making, by C. W. McDougall; Hand Separators, by G. R. Taylor, 
and Farm Butter Making, by Laura Rose. 

The dairy produce act of Queensland, 1004.—Instruction to dairymen, 
G. S. Thomson {Queensland Agr. Jmir.y 15 { 1905 ), Nos. 7, pp. 826SS2; 8, pp. 879- 
887,'pis. 15 , fig. 1 ) . —The chief provisions of this law are noted and instructions are 
given on milking and on the handling of milk and cream with a view of enabling 
dairymen to comply with the requirements of the act. Some experiments on aera¬ 
tion and cooling are briefly reported. Numerous illustrations are given of plate cul¬ 
tures inoculated in various ways. 

Oleanliness in dairy management, J. F. Blackshaw {Jour. Bd. Agr. [London], 
l^B { 1906 ), No. 3, pp. 136 - 144 , figs. 6 ). —The importance of cleanliness in dairying is 
emphasized in this discussion and illustrations from photographs are given showing 
the appearance of plates exposed in badly ventilated and well ventilated stables, 
exposed under dirty and clean cows, and inoculated with milk drawn into dirty and 
clean pails. 

Experiments with dairy cows, J. H. Grisdale ( Canada Expt. Farms Bpts. 1904t 
pp. 54 - 61 ) . —Tabulated data are given for several feeding experiments. 

A ration containing mangels was practically no better for milk production than 
one containing about the same quantity of silage but was more expensive. The 
results of a comparison of dry and succulent forage showed the greater value of the 
latter in maintaining the yield of milk. Comparative tests were also made of silage, 
sugar beets, sugar mangels, and turnips. The turnips were more expensive than 
the other feeding stuffs and not so effective. They also imparted a bad flavor to the 
butter, rendering it quite unsalable. The best results so far as the yield of milk was 
concerned were obtained by the sugar beets. 

Feeding cows twice a day was found as effective as feeding three times a day. A 
test w’as made of the feeding value of refuse apples for cows. From the data obtained 
it is estimated that the apples were worth $2.40 per ton or about 7 cts. per bushel as 
compared with roots and silage at $2 per ton. The cows seemed to relish the apples 
and made considerable gains in live weight. 

Dairy herd records, J. H. Grisdale, R. Robertson, and S. A. Bedford ( Canada 
Expt. Farms Bpts. 1904, pp. 47-54, 389, 340, Records are given of 28 cows of 

different breeds at the Central Experimental Farm, 21 cows at the Experimental Farm 
for the Maritime Provinces, and of 7 cows at the Experimental Farm for Manitoba. 
Notes are also given on the feeding of the cows at the 2 farms first mentioned. 

Tests of CKiemsey cows for advanced registry ( Conneciiaai Stale Sta. Bpt. 1904, * 
pt. 6, p. 460).—Yearly tests of 16 cows admitted to advanced registry are reported. 
Teste of 2 other cows are also noted. 

Experiments in aseptic milking, V. Willem and A. Mielb (Bev. Ght. LdU, 4 
{190S\ No. 18, pp. 409 - 419 ).—In the series of 36 experiments here reported, great 
|>raea^oiis were taken to prevent the contamination of milk during milking. The 
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milk was bottled, cooled, and shipped by railroad to the laboratory where bacterio¬ 
logical examinatiohs were made after intervals averaging 39 hours. The number of 
bacteria found in the different samples ranged from 8 to 366 and averaged 102. 

The results were essentially the same whether the milk was from 1 cow or was the 
mixed milk of several cows. The samples remained sweet at least 10 days, more 
often 17 to 20 days, and occasionally 2 to 3 months at a temperature of 13 to 15® C. 
Lactic-acid bacteria developed over the peptonizing forms and finally produced coag¬ 
ulation of the milk. It is believed that as good results may be obtained in the future 
in ordinary practice. 

The milking machine, P. H. Suter {Jour. Dept. Agr. So. Aust., 8 (1905)^ No. 11 , 
pp. 658-661, Jigs. 3).—A favorable report is made upon the Lawrence-Keimedy milk¬ 
ing machine, which it is stated is becoming quite extensively used in Australia. 
The advantages and disadvantages of the machine are briefly discussed. Its use is 
not considered profitable with herds of less than 30 cows. 

Effect of the heat of cows on the composition of milk, G. Fasoetti (Rev. Ghi. 
Lait, 4 (1905), No. 17, pp. 385-388).—On the basis of observations made with 2 cows 
the author concludes that during estruni the yield of milk is slightly decreased while 
the percentages of fat, total solids, and proteids show a tendency to increase. The 
variations from the normal were not very marked. 

Influence of food on the quality of milk, C’. Quillard (Rev. aS’oc. Sci. Hyg. Ali¬ 
ment., 2 (190^5), No. 1, pp. 112, il.*?).—The author discusses briefly the unsuitability 
of certain feeding stuffs for cows which are used in the production of milk for infants, 
and concludes from the results of his studies that sugar-beet pulp except when dried, 
has injurious effects. 

Observations on the milk of cows in Jamaica, H. H. Cousins (Bui. Dept. Agr. 
{Jamaica], 3 (1905), No. 6, pp. 118-122).— average composition of the milk of 
92 Jamaica COW’S was as follows: Specific gravity 1.028, total solids 13.83 per cent, 
fat 5.1, solids-not-fat 8.69, and ash 0.70. The highest percentage of fat was 8.7 
and the lowest 2.9. The Holstein breed is believed to be unsuited to Jamaica con¬ 
ditions. Of 14 samples of market milk collected in Kingston 6 W’ere certified as 
adulterated with water. 

Eeport on the milk of Jamaica cows, H. S. Hammond (Bui. Dept. Agr. [Ja¬ 
maica], 3 (1905), No. 6, pp. 122-127). —This gives the detailed analytical data upon 
which the above discussion is based. 

Average composition of the milk of sheep in Southern Sardinia, A. Sanna 
(Slaz. Sper. Agr. Ital., 38 (1905), No. 4y pp. 289-306). —The average composition of 
55 samples from one locality was as follows: Specific gravity 1.0385, total solids 18.13 
per cent, fat 7.53, casein 4.65, albumin 1.01, sugar 4.05, and ash 0.89. 

The average composition of 15 samples from different localities analyzed in 1900 
was as follows: Specific gravity 1.0.376, total solids 18.34 per cent, fat 7.29, casein 
4.60, albumin 1, sugar 4.23, and ash 0.96. The average comiiosition of 62 samples 
from different localities examined in 1901 was as follows: Specific gravity 1.0381, 
total solids 17.79 per cent, fat 6.64, casein 4, albumin 1.03, sugar 4.85, and ash 0.91. 

On the nature of the cellular elements in human colostrum and milk, V. 
Wallich and C. Levaditi (Ann. Jnsl. Pasteur, 19 (1905), No. 5, jyp. 321-334, pi. 1).— 
The results of morphological studies and inoculation experiments with guinea pigs 
are reported. 

The cellular elements in human milk were found to vary under different condi¬ 
tions. When lactation was suddenly terminated mononuclear but more especially 
polynuclear leucocytes appeared in lai^e numbers. The colostrum corpuscles were 
believed to have two sources, one epithelial or glandular and one mesodermic. When 
milk was injected into the peritoneal cavity of a guinea pig cellular elements were 
later observed which had the appearance of colostrum bodies and which were believed 
t;o have arisen from the phagocytes. 
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Leucocytes in milk and their significance, C. F. Doanb (Maryland Sta. Bvl , 102 ^ 
pp, ^05-2^3 ).—The author calls attention to the absence of definite knowledge con¬ 
cerning the milk of diseased cows, describes a method devised at the station for 
determining the number of leucocytes in milk, gives the results of numerous leu- 
coc^yte counts, reports studies of the occurrence of fibrin in normal and diseased milk, 
and concludes that the presence of chimps of fibrin and leucocytes in milk is a proof 
that such milk came from a diseased udder. 

The Doane-Buckley method of determining the number of leucocytes in milk as 
well as some comparisons of this method with the older one of W. R. Stokes have 
already been noted (E. S. R., 16, p. 617). The author counted the leucocytes in the milk 
of the station herd and found that in a large number of samples the numbers ranged 
from 3,000 to 1,600,000 per cubic centimeter. Even greater variations were observed 
in the milk of individual cows of a large and well kept private herd. In no instance 
in either herd was the milk free from leucocytes. 

Several tests were also made of the milk from the different quarters of the udder, 
the lowest number of leucocytes recorded being 1,000 per cubic centimeter. These 
observations are believed to show quite conclusively that leucocytes are never absent 
from milk, and that with most cows their numbers run into the thousands per cubic 
centimeter. No signilicance is attached to even considerable variations. 

It is not believed that the mere presence of leucocytes in the milk necessarily means 
an inflamed area in the udder, but that the leucocytes may escape normally from the 
blood into the milk. However, when inflammation was evidently present the num¬ 
ber of leucocytes was large. The adoption of some definite number of leucocytes as a 
standard for indicating the presence of pus in milk is therefore believed to be by itself 
arbitrary and unreliable. 

While studying the characteristics of pus the author observed threads identified as 
fibrin. These were found to be most satisfactorily stained by using Delafield^s hema¬ 
toxylin, to which 15 per cent of carbolic acid had been added, and counter staining 
with eosin. Such threads were also found in milk and when present in any quantity 
large numbers of leucocytes were found collected in masses. “ There can be little 
doubt that these leucocyte masses or clumps furnish the most practical and the easiest 
means of determining the presence of pus and the healthfulness of the milk.’* 

When the number of leucocytes is low the presence of clumps need not be expected, 
but when the nund>er is high search should be made for them. “The presence of 
fibrin, as shown by clumps of leucocytes in the blood counter, or as demonstrated by 
stained threads, combined with an abnormal number of Jeucocytes, is the only satis¬ 
factory proof that inflammation exists in the udder. Without the fibrin any serious 
inflammation is to be doubted.** 

Contrary to statements that the milk of cows once affected with garget is never 
again fit for use, tests by the author’s method failed to show that milk after such 
attacks is always unwholesome. 

Reference is made to the work of Babcock on the occurrence of fibrin as a natural 
constituent of milk (E. S. R., 1, p. 162), which the author believes has not heretofore 
been established, but which can be demonstrated microscopically in suitable prepa¬ 
rations. 

Experiments with Fliegel’s apparatus for determining dirt in milk, J. Klbin 
{Milchw, ZenlbLj 1 (1905), No, 7, pp, 305-307),--The inilk is filtered through a layer 
of cotton previously dried at 100®. The cotton filter is then washed successively 
with water, alcohol, and ether, and again dried to a constant weight, the difference 
in the 2 weighings representing the amount of insoluble impurities in the milk. Sev¬ 
eral determinations are reported. The method is considered more satisf^tory than 
the others which have been devised for this purpose. 

Examination of Babcock test apparatus ( Connecticut State Sta, Rpt, 1904^ pt 5, 
p. 448) .—Of 151 pieces of glass apparatus tested in 1904 only 1 was found inaccurate. 
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Kilk consumption in Lille, A. Bonn Soc, ScL Hyg, Aliment*, S (i90d), No, 1, 
p. J14 ).—^The total daily consumption of milk in the city of Lille is estimated at 
32,590 liters, of which skim milk constitutes 20,440 liters. The average fat content 
of the whole milk was 3.08 |jer cent and of the skim milk 1.61 per cent. The large 
infant mortality in Lille is attributed in part to this unusually large consumption of 
skim milk. 

Cooperative dairying in England, H. C. Faii^ax-Cholmeley {Jour* Bd. Agr. 
[London], (1905), No. 4, pp. 19S-W1).--A brief account is given of the actual 
working of one of the dairies. There are in all 14 cooperative societies. 

ICilk depots in Germany, von Ohlbn (Pub. Health [^London], 17 (1900), No. 10, 
pp. 655-66S). —This is an account of the milk depots in Germany with special ref¬ 
erence to the conditions in Hamburg. 

The addition of formalin to milk, H. dr RoTuscHrLD (Rev. Soc. Sri. Hyg. AH- 
meat, ^ (1905), No. 1, pp. 110-112). —This is a brief preliminary note on experiments 
conducted to determine the physiological effects of formalin. Milk preserved with 
formalin in the proportion of 1 to 10,000 produced bad effects when fed to infants 
affected with gastro-enteritis. Experiments are also being conducted with dogs in 
which, by means of a gastric fistula, the effect of formalin upon digestion is being 
studied. 

Investigations on the presence of tubercle bacilli in milk, butter, and mar> 
garin in Christiania, H. Thue (Tidakr. Nor»ke Laegefor., 1904, No. S, p. 306; ahit. 
in Centhl. Bakt. 1. Aht. Ref., 36 (1905), No. 18-20, p. 597).—In no instance in 

the 44 samples of market milk, 16 of butter, and 15 of margarin examined were viru¬ 
lent tubercle bacilli found. 

On the pasteurization of milk in the feeding of infants, E. von Freuden- 
REICH (Rev. GSn. Lait, 4 (1905), No. 19, pp. 4S3-4S7).—Th\9 is a description of a 
pasteurizing api)aratus devised by the author and O. Jensen. 

Pasteurization of milk for infants, ZELEi^sKi (A6«. in Deut. Med. Wchmchr., 31 
(1905), No. 29, p. 1167). —On the basis of extended investigations the author con¬ 
cludes that the present methods of pasteurization are not free from objections. 

Influence of heat on milk, E. Kayser (Rev. Sor. Sri. Hyg. Aliment., 2 (1905), No. 
2, pp. 147-153). —^This is a discussion of the changes brought about in milk by the 
influence of different degrees of heat. 

On the value of a good separator, with brief descriptions of different sys¬ 
tems, E. Freund (Maschinen Ztg., 3 (1905), Nos. 10, pp. 109-117, Jigs. 37; 11, jyf). 
127-132).—This is an illustrated description of the different lypes of centrifugal 
separators. 

Butter preservatives, H. II. Dean and R. Harcourt (Ontario Agr. Col.dnd Expl. 
Farm Bui. 145 , pp. f^).—The use of preservatives in food is briefly discussed, refer¬ 
ences being made particularly to Bulletin 84 of the Bureau of Chemistry of this 
Department (E. S. R., 16, p. 684), and to the report of the British committee (E. S. 
R., 13, p. 1070). 

In a test at the college 12 men consumed daily a total quantity of about 3 lbs. of 
butter preserved with } per cent of borax. No injurious effects were observed by 
the men* during a first ^riod of 26 days or a second period of 60 days. This experi¬ 
ment is therefore considered as tending to prove the conclusion arrived at by the 
British c(^mittee. It is nevertheless considered unwise to recommend the use of 
preservatives except in cases where the necessity is clearly manifest and where other 
methods of preservation can be demonstrated as inapplicable. 

Numerous comparative tests were made of salt, borax, boric acid, sodium chlorid, 
as regards their efficiency in preserving the flavor q! 

gave practically as good results as the commercial preservatives. Under 
conditions J per cent is considered sufficient, but when the butter is likely 
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to be held for over 3 months or subjected to high temperatures i per oent may be 
added. Butter made from sweet cream was preserved better than that made from 
ripened cream. Salt was more effective in preventing mold than the other pre> 
servatives. 

**‘At the present time we are not prepared to recommend the use of milk or cream 
preservatives. 

“For the home trade, with proper means for pasteurizing the cream and suitable 
cold-storage facilities, we do not consider that preservatives, other than salt, are 
needed to keep butter for a reasonable length of time. 

“For the export trade which allows one-half of one per cent boracic acid in butter 
it would seem as if this amount might l)e used to advantage in some cases, but with 
suitable cold storage and especially where pasteurization is followed, less than this 
amount would.preserve the butter and Ije less liable to injure the consumer. 

“Salicylic acid, sodium fluorid, and formalin may not be recommended as butter 
preservatives. The first one is more or less harmful, and gives an objectionable flavor 
to butter, while the latter two are considered quite harmful to the human system.” 

Notes on abnormal butters, L. Hoton (Aha. in Rev. Gm . Laity 4 (1905), No. 17, 
pp. S9S-404 )‘—Variations in the composition of butter are discussed, and studies on 
the solubility of glycerids in acetic acid with experiments on the critical temperature 
of butter fat in the same acid are reported. 

The value of the different determinations (Reichert-MeissI number, soluble acids, 
volatile insoluble acids, critical temperature in alcohol or Orismer index, critical 
temperature in acetic acid or Valenti index, Hubl number, Hehner number, and 
the index of refraction) in detecting adulteration is discussed. It is stated that some 
Holland butters, pure but abnormal in composition, can not always be distinguished 
from adulterated samples. 

Experiments on the manufacture of Parmesan cheese with pure cultures 
of bacteria, F. Samarani (Mdchv). Zenthl., 1 (1905), No. 6 , pp. 251,252). — The results 
of experiments conducted in 1903 and 1904 were considered very favorable to the use 
of Gorini^s pure cultures in the manufacture of Parmesan cheese. 

Micro-organisms in the cheese industry, P. Maze (Atm. Inst. Paateur, 19 (1905), 
No. 6, pp. 878^403). —Part 1 of this quite full discussion of the subject deals with molds 
and part 2 with lactic-acid bacteria. 

Twenty-eighth annual meeting of the Iowa State Dairy Association (loiva 
Yearbook Agr. 1904, pf. 4, pp. 199-823). —This report of the proceedings contains 
the score in detail of the butter exhibit at the Iowa State Dairy Convention held in 
February, 1906, and articles on the care of milk on the farm, value of silos, value of 
com for milk production, qualifications of a good butter maker, pasteurization of 
hand-separator cream, breeding up the dairy herd, and other subjects. 

Missouri State Dairy Association (Ann. Rpt. Mo. Bd. Agr., 87 (1904), pp. 267-- 
887, pi. lyfig. 1). —This is a summarized account of the proceedings of the fifteenth 
annual meeting of the association, held in February, 1905. Among the several 
^articles in this report is one entitled The Farmer’s Dairy Cow, by A. J. Glover, which 
contains the results of farm tests of 10 dairy herds in Illinois. The average yield 
of milk for all the herds was 4,944 lbs. the first year tested and 6,611 lbs the second 
year. The average fat content for the 2 years was, respectively, 4.06 and 4.07 per 
cent. 

.United States and State standards for dairy products, 1905 ( U. S. Dept. 
Agr., Bxtr. Attm. Indus. Qirc. 74, pp* ^).—This gives in tabular form the standards 
for dairy products as proclaimed by the Secretary of Agricnilture and as established 
by law in the several States, and is a revision of Circular 49 ol the Bureau (E. S. R., 
16, p. 601). 

Mtouf^ure of dry wines in hot countries, F. T. Biolbtti (Califomia Sta. 
JButk ZS7^pp. 67, Jigs* 17).—-Methods for improving the manufacture of dry wines In 
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hot climates are discussed under the headings of (1) amelioration of the character of 
the raw material and (2) the control of fermentation. 

Under the first heading are considered the suitability of varieties of grapes, methods 
of culture, time of gathering grapes, the more complett' utilization of the substance^ 
in grapes, and the addition of substances deficient in grapes or not normally present, 
and under the second heading modifying the temperature of fermentation by cooling 
devices, postponement of fermentation until winter and the transportation of grapes 
or must to a cool locality, and controlling the kind of fermentative agents present by 
sterilization and the use of pure and selecteil yeasts. 

While the bulletin is based upon observations made by the author in a visit to some 
of the chief vine-growing regions of Uurope and Algeria, it contains also some experi¬ 
mental work conducted in California. 

“The main lesson of immediate practical importance to California .wine makers to 
be learned from these observations and experiments is the oft-repeated one of cool 
fermentation.” The experiments at the station have shown that good, sound dry 
wines can be made from grapes grown on rich irrigated soils in central California. 
So far such wines have not been made successfully. 

The following method is believed to offer an almost practical certainty of attaining 
this object: “ (1) Heating the crushed grapes to a temperature and for a time suffi¬ 
cient to extract the necessary color, tannin, and body; (2) immediate separation of 
the must and cooling to 85® F.; (3) immediate fermentation of the must at a tem¬ 
perature not exceeding 90° F.” This method is not recommended for immediate 
introduction; but in view of the results that have been obtained when working with 
small quantities in California and of its successful employment in France it is con¬ 
sidered very desirable that the method should be given a thorough trial. 

Oontribution to the study of wine making* in Algeria, J. Bertrand {BuL Agr, 
Alghie et Tamsie^ 11 No. 13y pp. 2S5-Q02 ).—Notes are given on wine making 

in Algeria, and experiments in the manufacture of both red and white wines are 
reported. 

Orange wine, Pairault {Bol. Vdmara Corn. Amncidn, Paraguay^ 1904^ No. 16 
(Aba. in Mo. Consular Rpts. [ U. aS’.], 1904t No. ii89^ pp. 69, 70). —The author has made 
a special study of fermentation as applied to the production of orange wine. 

The usual way of making orange wine in the Antilles is to peel the oranges, press 
out the juice, add sugar to it, and then place it in a glass or earthenware vessel and 
subject it to spontaneous fermentation. This fermentation proceeds slowly on account 
of the low nutrition of the medium in which the yeast works, consequently an acid 
fennentation sets in and the result is a poor product. 

To overcome this difficulty the author states that after the orange juice has been 
sterilized sufficiently there should be added to every quart of the liquid 12.26 to 14 
oz. of sugar, 0.176 oz. of brewer’s yeast, and 2 oz. of a mixture made of the following 
proportions: Ammonium phosphate 30, calcium phosphate 40, potassium bitartrate 
40, magnesium sulphate 3. “When the mixture is cooled fermentation proceeds, 
and in a few days there results an excellent product. A sweet or dry wine may be 
made by increasing or diminishing the amount of sugar added.” 

In Consular Reports No. 297, page 9, two corrections to the above article are made. 
Instead of brewer’s yeast it should be “maltopeptone,” and “instead of 2 ounces of a 
mixture of ammonium phosphate, etc., 23 grains should be added.” 

Beview of viticultural reviews, K. H. Twight (Bui. Cal Vil Club, 1905, No. 1, 
VP* —This number contains about 20 abstracts of articles on wine making 

appearing in French journals. 

Preparation of practically sterile apple must, G. Perrier ( Compt. Rend. Acad. 
Set. [Paris], 140 (1905), No. 5, pp. 3^4, 3S5). —Many methods of sterilizing apple 
must have been suggested, but for the most part they bring about some undesirable 
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change in its composition. Experiments have therefore been made during a period 
of 3 years with formaldehyde to preserve must. 

In this work the apples are first washed and then put into a solution of formal¬ 
dehyde in the proportion of 8 to 1,000 and left there for from 5 to 10 minutes. They 
are then washed in clean water, and crushed and pressed. The crushing and press¬ 
ing apparatus is also sterilized with formaldehyde used in the proportion of 4 parts 
to 1,000. It has been found that the must of apples thus-treated does not ferment. 
Such must was sent from Rennes to Buenos Ayres and bac'k again without any 
fermentation whatever taking place. 

The must thus obtained contains only small traces of formaldehyde, and this 
disappears at the end of several days. The taste and the composition of the must are 
identical with that of must prepared from ap^des which have been subjected to no 
treatment whatever. When the musts are seeded with yeast they ferment regularly, 
producing normal cider of high (juality containing no traces of formaldehyde. 

Directions for the manufacture of olive oil in Algeria, P. Dumas (Bui. Agr. 
Algirie et Thmisiey 11 (190o), No. 13^ ;>/>. 392-302). —This is an account of methods 
employed in olive-oil making in Algeria. 

Cotton-seed products, I.. L. Lam born (New York: I). Van Nostrand Co., 1904, 
pp. XIIT-\- 240, figs. 79, map 1). —It is stated that ^‘the purpose of this book is to 
supply a demand for a treati.se on the subject ot cotton seed which should deal not 
only with the extraction of the oil from the seed, but with the utilization of the 
products of the see<l as well. With this purpose in view, this book is submitted to 
a clientele which includes the technical student, the practical man in the fat and oil 
industries, the cotton-seed oil miller and, last but in no least, the consumer of 
the products of cotton seed.” 

Different chapters deal with the cotton plant, the cotton-seed industry, summary 
of procedure in utilizing of cotton seed, cotton seed, cotton-seed products, manufac¬ 
ture of oleomargarine and lard compound, manufacture of soap and soap powder, 
cotton-seed meal and cotton-seed hulls for cattle food and fertilizer, and rules for the 
government of transactions in cotton-seed products. 

Reports of the Twelfth Census and publications of this Department were drawn 
on in the preparation of the book. 

VETEEINARY MEDICINE. 

The evolution of immunity, G. R. Leighton (Jour. Compar. Path, and Ther,, 
17 (1904), No. 4, pp. 287-295).— In this article particular attention is given to a dis¬ 
cussion of immunity as a problem of heredity. 

Several examples are cited’of animal and human diseases in which a resistance to 
the disease is gradually being developed among races which are subject to the infec¬ 
tion. The author believes that inmate immunity and the power of acquiring immu¬ 
nity to a disease are evolved in the same manner as other characters, and that the 
whole process is due to natural selection. The prevalence of disease is considered 
one of the most important factors by which the process of natural selection is 
influenced. 

The fundamental laws of immunity, A. Wolff (Centbl. Bakt. [etc.], 1. Abt,, 
Orig,, 37 (1904), Nos. 3, pp. 390-397; 4, pp. 566-576; 5, pp. 684-706). —This is a gen¬ 
eral article in which the author discusses the nature of toxins, endotoxins, bacterio¬ 
lysis, agglutination, hemolysin, precipitins, cytotoxins, the relationship of leucocytes 
to immunity, and other subjects related to this problem. 

The intrauterine and extrauterine transmission of antitoxins from 
mother to ofihpring, P. H. R5mer (Beitr. Expt. Ther., 1905, No, 9, pp. 18-41, pis.5 ).— 
These experiments were carried out on guinea pigs, rabbits, sheep, cattle, and human 
beings. 
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The antitoxins employed were those of tetanus and diphtheria. In guinea pigs 
and rabbits it was found that no diphtheria antitoxin could be demonstrated in the 
blood of the youngs although the antitoxin was present in the mother's blood at 
the time of parturition. Similar results were obtained with tetanus antitoxin. In the 
experiments with cattle and sheep it was shown definitely that the antitoxin could 
be transmitted in considerable (juantities in the milk of the mother. In such cases 
the amount of antitoxin found in the blood of the y^jung and the amount in the milk 
of the mother corresponded quite closely. 

Annual report on the distribution of animal plagrues in the German 
Bmpire (Jahresber. Verhr. Tierseuch. Deut. Reiche^ 18 {1903)^ pp, VI-\-233y pis, 4 ),— 
As in previous reports, a general account is presented of the health of animals in 
Germany and of the prevalence of anthrax, black leg, rabies, glanders, foot*and-mouth 
disease, pleuro-pneumonia, sheep pox, scabies of horses and sheep, swine orysipelas, 
swine plague, fowl cholera, fowl plague, eerebro-spinal meningitis, infiueneaof horses, 
tuberculosis, and* trichinosis. The greater portion of the report is occupied with a 
detailed account of the distribution of these diseases in different parts of the German 
Empire. 

Diseases due to streptococci and their preventive and curative treatment, 

Thomassen {Rev. Gm. Med. VH.y 3 {1904), No. SO, pp. ^89-40S).—li is believed that 
in cases of infectious pleuro-pneumonia of horses a streptococcus is associated with 
the pathogenic pasteurella. Various other diseases of the nature of erysipelas and 
with similar symptoms are shown to be due to streptococci. Notes are given on the 
classification of these organisms according to the animal which was affected and 
according to the nature of the disease produced. In treating the diseases caused by 
streptococci success has been had in the use of serum. The administration of drugs 
has not given very satisfactory results except in the case of ichthargan and collargol. 
The various pathogenic streptococci of man and animals seem to be identical in their 
pathogenic properties. 

Pathogenic mucors and mucormycoses in animals and man, G. J. Barthklat 
(Thesis, Univ. Paris, 1903, pp. m,j\gs. In general mycoses may be divided into 
2 groups according as they are produced by species of Aspergillus or Mucor. 

According to the author’s experience, the most virulent species of Mucor are Mucor 
corymhifer, M. ramosus, M. truchisi, M. regmeri, M. pusUlus, Rhizomucor parasilicvti, 
etc. Numerous observations were made on spontaneous cases of mucormycoses 
affecting different parts of the body of animals and man. As a rule, pathogenic 
mucors become established more readily in tissues which are already ahered in a 
pathological manner. 

The introduction of spores of mucors into the veigs of rabbits, guinea pigs, and 
chickens, causes the death of these animals after a perio<i which varies according to 
the quantity of spores inoculated. Spcjntaneous cases of mucormycoses may be 
advantageously treated by means of arsenic and iodid of potash. 

Tuborculosis of cattle, D, E. Salmon and T. Smith ( V. S. Dept. Agr., Bur. Anim. 
Indus. Circ. 70, pp. This is a revision by D. E. Salmon and J. R. Mohler of an 
article in the Special Report on the Diseases of Cattle (E. S. R., 16, p. 708). 

Th e fr equency of bovine tuberculosis in abattoirs and dairies in the 
department of Herault, A. Conte {Rev. QPn. Med. VH., 4 {1904), No. 41, pp. m- 
oflScial reports in France concerning the prevalence of tuberculosis are 
bellied to be somewhat defective and greater thoroughness along this line is recom¬ 
mend^. Certain French races of cattle appear to be greatly afflicted with tubercu- 
loels, infection varying from 9.55 to 36.83 per cent. In one instance 199 out of 518 
aoimals reacted to the tulierculin test. 

concerning tuberculosis, in, E. C. Schhoepeii and W. E. CorroK 
A^Bur. Anim. Indus. Bui. 59, pp. 95^m).-ln continuing their experf- 
ppmii a ong this line the authors found that numerous injections of attenuated CUl-" 
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tares d^SSHiot give so much protection as »single injection bf a riore virulent cultwe. 
The h^^Mt degree of immunity is produced by cultures of a virulence just insuffi¬ 
cient to' eause progressive tuberculosis. With such cultures subcutaneous injection is 
as effective as the intravenous method. 

An attempt to obtain an antitoxic blood serum from the donkey, mule, and horse 
by inoculation with tuberculin and attenuated tubercle bacilli was only partly suc¬ 
cessful. The serum of treated animals appeared to have some antituberculous power. 

The persistence of tul>ercle bacilli in the tissues of animals after injection was 
studied, especially in cattle. Virulent tubercle bacilli were found in all lesions of 
whatever age. It appears, therefore, that bacilli may retain their virulence long after 
they cease to multiply and perhaps indefinitely. Dead bovine tubercle bacilli inocu¬ 
lated into a sheep caused quite extensive disease and persisted in the tissues for 
nearly 6 months. Tubercle bacilli of such low virulence as to be perfectly innocuous 
for guinea pigs remained in the tiasues of cattle for 10 months. On account of the 
long persistence of tubercle bacilli in the tissues, the method of immunization by 
attenuated cultures is condemned as somewhat dangerous to man. 

Lesions in the kidneys caused by intravenous inoculation with tubercle 
bacilli, L. Bernard and M. Salomon {Compt. Rend. Soc. Biol. [PaW«], 57 ( 1904)^ Ab. 
55y pp. S^6-5^8).^Fi\e rabbits were inoculated with an emulsion of tubercle bacilli 
directly into the left ventricle, and also 3 dogs were inoculated intravenously. These 
animals were killed from 20 days to 3 months after inoculation and the kidneys were 
studied for the purpose of determining the lesions produced by such infection. 
These lesions were found to be chiefly of 3 sorts, viz, tuberculous follicles, chains of 
lymphocytes, and epithelial lesions. 

The dangerous properties of tuberculous meat and prophylactic meas¬ 
ures, Vall6e and Villejean {Her. GPn. M/d. lY/., 3 (JOOi), No. 29 y pp. SSS-’ 
245 )•—According to the majority of investigators at the present time, tubercle 
bacilli of bovine origin are the most virulent of all forms of these organisms. 

Notes are given on the distribution of tuberculous lesions in adult cattle, calves, 
sheep, and goats, together with statistics on the relative frequency of the occurrence 
ol this disease in slaughtered animals. The permanent French commission for the 
study ot tuber( ulosis recommends that tuberculosis of hogs should he added to the 
list of diseases which must he passed upon by the sanitary police. 

The value of the etudy of tuberculin reaction, S Arloing (Jour. Mid, Vit. et 
Zootech.y 56 (1905)y Jan., pp, 1-5). ~ A brief criticism is presented of the recent work 
of Vall4e on the subject of a precocious reaction to a second tuberculin inoculation. 

In the author’s opinion the rapidity with which reaction to tuberculin manifests 
itself is not much greater at the second test than at the first test. In 40 cases ot cattle 
and goats experimentally inoculated with tuberculosis and subsequently tested with 
tuberculin for the first time the maximum temperatuies were presented in 2 cases 
within 2 hours, in 2 cases within 4 hours, in 2 cases within 5 hours, and in 9 cases 
within 6 hours. 

In only 1 case did the maximum temperature occur as late as 14 hours after inoc¬ 
ulation. The author suggests, therefore, the desirability of taking the temperatures 
in ^all cases much sooner after inoculation with tuberculin than has generally been 
recommended. 

Two ways of treating tuberculosis in herds, H. L. Russell ( Wiscomin ^Sta, 
Bui, 126, pp, 16, Jigs In 1 herd of 70 cows, the milk of which was used for 
city supply, 57 reacted to tuberculin, and of the 67 reactors 32 were so badly affected 
as to require total condemnation of the carcass. In many the udder was affected. 
In another herd ot 72 animals 69 reacted. 

In both these cases negligence and unsanitary surroundings were responsible for 
the heavy losses and the danger to human health. Notes are given on other 
ipstanqes jn which the first case of tuberculosis in a herd was promptly detected bjl^ 
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the tuberculin test and the further spreiwi of the disease thus prevented. The 
importance of the lesson taught by these examples is pointed out. 

Ixninunization ag^nat tuberculosis, P. Baumgarten {^Berlin. Klin. WchtHtehr.^ 
42 (1905)j No. 3, pp. 55, 55).—The author carried on a number of experiments in 
testing serum immunization of calves against tuberculosis. Good results along this 
line had already been obtained in experiments with guinea pigs and rabbits. 

The serum used in the experiments came from an animal which had previously 
received inoculations of human tubercle bacilli and 8t!bse<iuently virulent bacilli from a 
case of pearl disease in cattle. The animal used for the production of serum had been 
repeatedly tested with tuberculin without reaction. For the immunization experi¬ 
ment 3 calves wer<' used about 3 months old. One of these received 82 cc. of bovine 
immune serum within a period of 16 days. At the end of that period the calf was 
inoculated with 5 cc. of virulent bovine tubercle bacilli. One of the 3 calves served 
as a control animal, while the third calf was inoculated with virulent l)ovine bacilli 
and also received serum as a curative treatment 

The control calf became- affected with generalized tuberculosis and showed great 
emaciation. After slaughter abundant evidence w^as obtained of general infection. 
The calf which was treated in a prophylactic manner with immune serum when 
slaughtered at the same time showed no swelling of the lymphatic glands or other 
alteration w’hich could be attributed to tuberculosis. In the prescapular-lymphatic 
gland a few yellowish tubercles were found of doubtful nature. The calf w’hich 
received immune serum for curative purposes was by no means so seriously affected 
as the control animal and tlie results obtained with it indicate that ai^immune serum 
may be of considerable value for curati\e purposes. 

Experiments in protective * vaccination of cattle against tuberculosis 
according to the method of von Behring, F. Hutyra (BeUr. Eipt. Ther.f 1906y 
No. 9, pp. 1-17). —The experiments reported in this paper were carried out on young 
cattle which received vaccine according to the method of von Behring. The animals 
W’ere subsequently subjected to intravenous or subcutaneous injections of virulent 
bovine tubercle bacilli or such bacilli were added to the food. The results of these 
experiments are presented in great detail in a tabular form. 

The authors experiments agree with those of von Behring in show ing that human 
tubercle bacilli, when injecU*d intravenously into young cattle were capable of con¬ 
ferring upon the cattle a high resistance to virulent cuIturc^s of tubercle bacilli. Von 
Behring’s method is considered as based upon a solid foundation. It is suggested 
that further experiments are desirable for the purj)ose of learning the duration of 
immunity jiroduced by this method. 

Combating bovine tuberculosis according to the method of von Behring, 

Ebeling (BerZm. Tierarzll. Wchnschr., 1905^ No. 1, pp. 1-5). —The author’s observa¬ 
tions along this line were made on 1,100 vaccinated cattle, of which 759 received a 
second vaccination. The nature and theory of von Behring’s method are described, 
and notes are given on the author’s method of procedure in making vaccination. 
The temperatures of animals are taken morning and evening for 2 days before and for 
8 days after vaccination. 

Among the 1,126 calves vaccinated by the author, 37 were subsequently slaughtered 
and carefully examined. Of this number, 36 were absolutely free from tuberculous 
alterations, while in the one remaining animal slight alterations were observed in the 
right mediastinal and left bronchial glands. The method of von Behring is recom¬ 
mended as practical and efficient. 

Anthrax in cattle, horses, and men, D. E. Salmon and T. Smith ( U . 8 . Dept . 
Agr., Bur. Anim. Indus. Circ. 71, pp. iO).—This is a revision by D. E. Salmon and 
J. R. Mohler of articles in Special Report on the Diseases of Cattle (E. S. R., 16, p. 
708) and in Special Report on the Diseases of the Horse (E. 8. R., 15, p. 620). 
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Alterations in the character of the anthrax bacillus, G. Scaoliosi (CentU, 
Baht, [c/c.], i. Aht.^ Orig., 37 ( 1904 )^ No, 5, pp, 649 - 664 )* —Anthrax bacilli and ^res 
have been preserved by the author on sterilized threads since 1894. 

The action of diffused light upon the anthrax organism was found to be very slight, 
even after a lapse of 10 years. The agglutinative action was also little affected. 
Inoculation experiments showed that the virulence of the bacilli is almost as great as 
that of fresh cultures. From the author’s experiments it appears that changes of 
temperature are more important than any other factors in modifying the virulence 
and other characters of anthrax cultures. 

Texas fever, or Southern cattle fever, D. E. Salmon and T. Smith ( XJ. S. Dept 
Agr.y Bur, Anim, Indus. Oirc. 69^ pp. 13). —This is a revision by D. E. Salmon and J. 
R. Mohler of an article in the Special Report on the Diseases of Cattle (E. S. R., 10, 

p. 708). 

Texas fever cattle tick: Pasture methods of eradication, II. A. Morgan 
(Tennessee Sta. But, Vol. XVIII^ No. i, pp. 10). — A general account is given of the 
distribution of the cattle tick, immunity to Texas fever, and the national quarantine. 
The life history of the tick is carefully des(;ril)ed with special reference to methods 
of its eradication. In eradicating the ticks a pasture rotation system may be used, 
excluding cattle, horses,-and mules from pastures from June to October, inclusive, 
and thus starving out the ticks, or the feed lot system may be adopted. 

Experimental transmission Of African coast fever by means of ticks, A. 
Theileb (Fortschr. Vet Hyg *, 2 (1905) ^ No. 10 ^ pj). 257-^08). — An elaborate account 
is presented of appearance, development, and habits of various ticks which occur 
in South Africa. Experiments were made to determine the possible agency of these 
ticks in different stages in transmitting African coast fever. 

In these experiments Rhipicephalm decoloratus, R. sinius^ R, appendiculatuSf R. 
evertsif and Hyalomma scgyptium were used. From a result of the author’s experi¬ 
ments it is concluded that African coast fever is transmitted by Rhipkephalus ajypen- 
diculatus and R. s'irnus. The first species is the most important, and adult ticks, of 
which the nymphs sucked virulent blood, are chiefly concerned in carrying infec¬ 
tion. The other species of ticks may be disregarded, with the possible exception of 
Amhlyomma hebrspunif with which the author made no experiments. 

It appears that a tick can produce infection only once. African coast fever is to be 
expected throughout South Africa wherever the intermediate host of Firoplasma par- 
vum is found. 

Some diseases complicating rinderpest among cattle of India, J. D. E. 

Holmes (Jour. Compar. Path, and Ther., 17 (1904)y No. 4y pp* 317-326, pL 1). —As a 
rule, rinderpest runs a regular course and offers little difficulty in diagnosis. It is 
often complicated, however, by the simultaneous occurrence of Texas fever, trypa¬ 
nosomiasis, echinococcus disease, distomatosis, or foot-and-mouth disease. Notes 
are given on the symptoms and pathological anatomy observed in such cases. 

The prophylactic treatment of rinderpest by means of preventive inocula¬ 
tion, more especially in the conditions prevailing in India, G. K. Walker 
(Jour. Compar. Path, and Ther., 17 ( 1904 ), No. 4 , PP * 326 - 343 ) .—Comiderahle difli- 
culty has been experienced in inducing the natives of India to apply any curative or 
preventive remedies against rinderpest. The disease is enzootic in India, and the 
mortality is not as high as that observed in South Africa and elsewhere. The viru¬ 
lence of the disease is greatest during the cold season, particularly at the commence¬ 
ment of an outbreak. 

The various methods used in treating this disease are carefully outlined and their 
advantages and disadvantages are described. These methods include Koch’s bile 
method, the glycerin bile method of Edington, the use of a mixture of bile from 
different sources, the use of serum alone, and the method of simultaneous inoculation 



of eerum and virulent blood. The advantages of the serum method are that it affords 
immediate and full immunity and may cure the disease if applied during the period 
of incubation. The serum may be stored and kept ready for use. It may also be 
readily transported in bottles. Only one inoculation is required and there is prac¬ 
tical certainty of securing good results if proper c*are is taken. * 

Notwithstanding the many good points of various methods of treatment, it is 
believed by the author that there is still room for improvement in the practical and 
safe treatment of rinderpest. 

Inflammation of the udder in cows, M. G. i>b Bruin (Schweiz. Arch. Tierheilh, 
47 (1905), No. 1, pp. l^-^4).—The literature relating to this subject is briefly dis¬ 
cus^. Notes are given on a number of different forms of inflammatory conditions 
of the udder. These conditions may be due to streptococci, tubercle bacilli, and 
other causes. 

In preventing the development of infectious mastitis it is recommended that the 
straw or litter be furnished in a clean condition, that the cows* tails be prevented 
from coming into contact with the filth, and that particular attention be given to the 
feeding and management of cows for the purpose of preventing contamination with 
bacteria. Attention should also be given to the health of the attendants and to thd* 
temporary exclusion from the herd of all animals suffering from the retention of the 
afterbirth, mastitis, wounds, and other diseases in the case of which bacteria might 
gain entrance to the milk. 

Diseases of the stomach and bowels of cattle, A. J. Murray (17. S. Dept. Agr., 
Bur. Anim. Indue. Circ. 08, pp. 10). —This is a revision by L. Pearso^^of an article in 
the Special Report on the Diseases of Cattle (E. S. R., 16, p. 708). 

Intestinal coccidiosis of young cattle, L. Degoix (Rev. Gh\. MM. V/t., S (1904), 
No. 28, jyp. 177-186, figs. 8). —This disease is also known under the names hemor¬ 
rhagic enteritis, bloody dysentery, etc. 

The first noticeable symptom is the sudden appearance of dysentery with a slight 
fever, the appetite is lost, and rumination ceases. Emaciation takes place rapidly, 
and is accompanied with considerable fever during the latter stages of the disease. 
The duration of the disease is from 5 to 10 days, when recovery or death takes place. 
In favorable cases recovery takes place rapidly. The author made a study of coccidia 
in the alimentary tract of affected cattle. These organisms were never found in the 
epithelial cells of the mucous layer of the intestines, but rather in the deeper lying 
tissue. 

The pathological lesions of the disease were found throughout the whole extent of 
the large intestines. The organism is described in detail. In controlling this dis¬ 
ease the author recommends the disinfection of excrement from diseased cattle and 
the administration of salol, creolin, or other substances as intestinal disinfectants. 

Abortion, or slinking the calf, J. Law (U. S. Dept. Agr., Bur. Anim. Indue, 
drc. 61, pp. 11). —This is reprinted from the Sjiecial Report on the Diseai^ of Cattle 
(E. S. R., 16, p. 708). 

Osteomalacia, or creeps, in cattle, J. R. Mohler ( U. S. Dept. Agr., Bur. Anim. 
Indus. Circ, 66, pp. ^).—This is reprinted from the Special Report on the Diseases of 
Cattle (E. 8. R., 16, p. 708). 

Ophthalmia in cattle, M. R. Trumbower ( TJ. S. Dept. Agr., Bur, Anim. Indus. 
Oirc. 66, pp. 2). —^This is a revision by L. Pearson of an article in the Special Report 
on the Diseases of Cattle (£. S. R., 16, p. 708). 

Cattle poisoned by fresh paint, E. H. Jenkins ( Cmnecticui State Sta. Rpt. 1904f 
fA 6, p. 446). —Mention is made of the poisoning of 2 cows by paint which had been 
consumed with the grass upon which the paint had been spilled, or licked from 
freshly painted boards. 

development of experimental sheep pox, F. J. Rose (Bep, 
MM. VH., 4 (1904), Nos. 42, pp. 27S-28S; 4S, pp. SS7-S48).—la the author'f 
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experiments lambs were selected about 4 months of ago and coming from herds 
which were free from the disease. Tiiese animals were inoculated cutaneously, sul>- 
cutaneously, and also into tlie peritoneum and trachea. The period of incubation 
and symptoms of the disease from these various forms of inoculation were studied, 
and a general classification is j)resente<l of the symptoms which assist in thti <liagno- 
sis of the disease and the <leterminatioii of the peritnl of its development. 

Serum treatment of sheep pox, h\ ,J. Bose {('o)npl. Rend. Sue. Riol. 57 

{1904), Xo.SJjjiP' 647-049 ),—During the author’s investigation of this disease a 
study was made of the action pf various mixtures of virus and the serum of hyper- 
immunized animals in treating sheep pox. 

The curative action of the mixture of virus and the serum was practically nil. Its 
]»reventive action, however, was striking. The technique of this treatment is com¬ 
paratively simple. Animals are inoculate<l with vir.ilent virus in the ear. Suhse- 
(|uently a hypodermic injection of 10 to 1.5 cc. of the serum of hyix'rimmunized ani¬ 
mals is given. This method yielded excellent results, not only in the laboratory but 
also in field wofk under unfavorable conditions. 

New facts concerning: the etiology of hog cholera, E. A. dk Sc itweixitz and 
M. Dorset {J\ S. Dejit. Aijr., Rur. Anim. hidn.^, Cirr. 72, p}). J.')7-162) .—This is 
reprinted from the Twentieth Annual Report of the Bureau of Animal Industry, 1908 
(E. 8. R., 1^, p. 724). 

Glanders, .1. McFadykan (./one. Conipar. Puth. and Ther., 77 {1904), No. 4, pp. 
295-S17 ).—A historical statement is given concerning the exact knowledge of the 
nature of glanders. The glanders bacillus is descril)ed, and notes are given on its 
behavior ui)on different culture media. 

Particular attention is given to an account of the methods of infection of glanders. 
The author succeeded in artificially infecting 4 horses with glanders by adding 
glanders bacilli to the feed. Detailed notes are given on the distribution of the 
glanderous lesions in these 4 cases. As a result of this study it is believed that 
ingestion may be the common natural method of infection with glanders. This 
belief is at least strengthened by the evidence which the author presents, showing 
that the lesions in spontaneous cases of glanders and in those due to artificial infec¬ 
tion through the alimentary tract are very similar. 

The etiology of contagious pleuro-pneumonia and related diseases in the 
horse, M. (i. Tautakovski {Arch. Yd. Nank [aSV. Petersh.~\, 34 {1904), Nos. 10, pp. 765- 
7S7; 11, pp. 875-933, Jigs. 8 ).—The literature of this disease is critically discussed in 
connection with bibliographical references. 

The author carried out numerous experiments in tin* treatment of the disease, with 
especial reference to the determination of its etiology. As a result of these experi¬ 
ments it is concluded that contagious ificuro-pneiimonia of horses is a specific disease 
belonging to the group of hemorrhagic septicemia. It closely resembles, in many 
respects, swine plague and septicemia of rabbits. It usually occurs in the form of an 
epizootic and may lx complicate<l with a number of other <liseases. All affecUnl 
animals should be closely quarantine<l, and exposed animals should be given serum 
treatment. 

The forms of pneumonia in the horse, V. Drouin {Rev. Gfn. Med. Vei.,5 {1905), 
No. 49, pp. 1-16 ).—Statistical data are })resentt^d showing the number of <leaths in 
horses from pneumonia from 1897 to 1908, as well as the percentage of pneumonia 
among the total number of deaths in horses during the same period. The various 
forms of traumatic and infectious pneumonia are described in considerable detail 
with notes on the usual methods of tfeatment. 

The trypanosoma of dourine and its life history, A. Linqard {Cenihl. Bukt. 
[de.'], 1, Aht., Grig., 37 {1904), No, 4, pp. 637-547 )*— This organism varies in size 
according to the age of the i)arasite. The disease is transmitted chiefly during 
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coitus. The cutaneous plaques or nettle-rash eruptions which appear during? the 
course of this disease are descrilxjd in detail. The trypanosomes are always found 
in connection with the plaques. 

The biologry of trypanosomes of nagana and mal de caderas, W. L. Jakim- 
OFF (VmlbL Bakt. [efc.], 1. AM.^ Orig,, *V {1904), ^o. pp. 66S'-67S).—The author 
discusses in a detailed manner the morphology and biology of Trtjpaiwsoma bnicei 
and T. elmasslani 

It was found in inocmlation exi>eriments that the** trypanosomes of nagana and 
mal de caderas cause an acute infection in mice and r^ts which lasts not longer than 
1 week. In dogs, foxes, guinea pigs, rabbits, and cats the disease shows a slower 
course, while in goats it assumes a chronic form. Outside of living animals trypano¬ 
somes remain alive and maintiin their virulence longest in defibrinated blood at a 
living temperature. Trypanosomes were found to be exceedingly susceptible to heat 
and disinfection. 

Nagana infection in guinea pigs, Markl {Centbl. Bnki. J. Abt.j Orig.j 

S7 {1904)^ No. 4, pp. 5>l0-')37),—Trypamaovia brucn was used in fWSe experiments 
and was found to produce <leath after the inoculation of guinea pigs within from 11 
to 80 days. Detailed notes are given on a number of cases. The incubation jit^riod 
varied from 8 to 8 days. In almost all cases the progress of the disease appeared to 
l)e without striking symptoms, but ultimately death occurred very suddenly. 

Trypanosomiasis and tsetse-fly disease in French Guiana, A. Lav era x 
(Compt. Rend. Acad. Sci. [AiWfl], 140 (1905)^ No. 2^pp. 75-78). —Brief notes are given 
on the distribution of tsetse Hies and other biting in.?ects in French Guiana and on 
the relation between these insects and trypanosomiases. 

Equine piroplasmosis or “biliary fever,” T. Bow hill {Jour. Hyg. [(dm- 
hrklge“\j 5 ( 1905)^ No. /, pp. 7-17, ph. 3). —This disease is of great importance in certain 
parts of Cape Colony for the reason that recently imported horses may develop an 
acute and fatal form of the disease. The distribution of the diseawse is briefly dis¬ 
cussed and notes are given on the pathogenic blood parasite which occurs in various 
forms. Apparently, the range horses of South Africa are somewhat immune to the 
disease, and the author believes that animals which have r(‘eovered from one attack 
are immune. A number of secondary affections may follow upon the occurrence of 
the disease. 

The diagnosis of rabies, L. Luzzaxi {Zlschr. Hyg. n. Infection shrank.^ 49 (1905)^ 
No. pp. 305-324). —During the author’s observations and experiments with this 
disease results were obtained which indicate that Negri’s corpuscles may be connected 
with the etiology of the disease. 

The author’s observations were made on 179 cases, of which 165 were in dogs, 12 
in cats, 1 in a beef animal, and 1 in a hor.«e. Among this number 107 were exam¬ 
ined for the presence of the parasite and it was found in 102 cases. The author 
believes, therefore, that in suspicious cases a positive diagnosis may tw reached if the 
endocellular form of the protozoan is found in the nervous system. 

The action of centrifugation of rabies virus, P. Remlinger {Compt. Rend. 
Soc. Biol. [Paris']^ .58 {1005), No. 7, pp. 27, 28). —In experiments carri^ out by the 
author it was found that emulsions of rabies virus, diluted at the rate of from 1 to 
50 and 1 to 100 and maintained in the centrifuge revolving at the rate of 100 times 
per minute, showed a loss of virulence in the supernatant portion after a period of 1 
hour. The virulence in this portion of the material was diminished gradually. The 
author believes that these experiments show that rabies is due to a micro-organism, 
but that this organism is probably ultra-micrdfecopic in size. 

Fowl plague, E. Leclaincur (Her. Ghi. Med. VH., 3 {1904), No. 26, pp. 49-54).— 
This disease, which is also calle<l bird pest, belongs with the group of hemorrhagic 
septicemia. Notes are given on the symptoms, diagnosis, pathological lesions, and 
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prophylaxis of the disease.. In controlling fowl plague, it is recommended that the 
shiprtient of living or dead birds from infected localities be absolutely prohibited and 
that thorough disinfectant measures be jmt in operation. 

RURAL ENGINEERING. 

Irrigation work in cooperation with the Office of Experiment Stations, 
United States Department of Agriculture, 1003 and 1904, J. G. Henry and 
O. H. ELLiN(i (Kauftai^ Sta. BuL 1^8, pp. 270-28G, S07-8ir>).—kw a(!count is given of 
prospecting for underground water at the Fort Hays Substation, the sinking of wells, 
the installation of a 4-in. vertical centrifugal pump, and the utilization of the water 
supply thus secured in the irrigation of a variety of crops, including corn, Kafir corn, 
sorghum, potatoes, cabbagii, soy beans, cowpeas, mangels, and sugar beet-s, with obser¬ 
vations on the cost of sinking the w'cll and irrigating by this means. 

The experiments in 1003 were of a preliminary character and were reiiden‘d incon¬ 
clusive by the^^vy rains during the growing season. In 1904 “the irrigation work 
was considerably extended and good rt'sults were obtained. However, it appears 
that the method of pumping water is too expensive to warrant irrigating the common 
crop)s. ■ Potatoes and other vegetables, and ]>erhaps alfalfa, will give profitable returns 
for irrigation.” 

Conference on water conservation and irrigation [Bydney: (kn\ Priiifer^ 190o, 
pp. XXTX-\-277y maps 8). —This is an account of the proceedings of a conference of 
delegates from different parts of New South Wales, called by the prime minister of 
the colony to consider mainly the legal rights of the colony in the water of the Mur¬ 
ray River and its tributaries, particularly with the view to making an effective agree-’ 
inent among the three states interested regarding the utilization of these waters for 
purposes of water conservation, irrigation, and navigation. The draft of a proposed 
law covering the case is given. 

Water conservation and the equitable distribution of water for irrigation 
and other purposes, H. G. McKinney (Jour, and Proc. Boy. Sor. X. K WaleSj Engin. 
SecA.^ 37 (PA03)^ pp. l-A'/r),—A brief preliminary discussion of this subject as 
applied to New South Wales conditions. 

Property in water, G. Chamiek (Jour, and Proc. Boy. Sor. X. S. WaieSf Engin. 
Seel., 37 (1903), pp. XIV-XXIJI). —A discussion of riparian rights as affecting use of 
water in irrigation in New* South Wales. 

Irrigation geologically considered with special reference to the artesian 
area of New South Wales, K. P'. Pittman and T. W. E. David (Jour, and Proc. 
Boy. Soc. X. S. W(des, Engin. Sect., 37 (1903), ]>p. CJII-CIJII, ph. 2). —The present 
state of knowledge is expla'.iied and the desirability of more accurate information 
is pointe<i out. A list of jiapers bearing on the subject, compiled by W. S. Dun, is 
given. 

Artesian water supply, W. G. Cox (Agr. Gaz. X. S. Wales, 16 (1903), Xo. 3, pp. 
263-257, Jig. 1). —The author states that “the mechanical power derivable from the 
pressure given in the outflow from artesian wells, although it varies in different 
bores, is a constant mechanical asset, the value of which is little understood in Aus¬ 
tralia, and its prospective value, when the bores become multiplied over the face of 
the land, can scarcely be estimated or realize<i.” A statement is given of the pres¬ 
sure and resultant horsepower of a number of artesian wells in New South Wales 
and Queensland, and the utilization of this power in hydraulic turbines is briefly 
discussed. 

A review of water conservation in New South Wales, L. A. B. Wade (Jour, 
and Proc, Roy, Soc. X. S. Wales, Engin. Sect., 37 (1903), pp. LXVI-LXXXV, jig. 1). 

Reservoir outlets, M. Ringelmann (Jour. Agr. Prat., n, ser., 9 (1906), Xo. 20, 
pp. 638-642, Jigs. 8). 
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Relation of electricity to irrigration works and land development, T. Rookb 

(Jour, and l^oc. Roy. Hoc. N. S. Emjin. Secl.^ 37 (1903), pp. XCII-CII ).— 

The possibilities of the application of electricity in irrigation are discussed, examples 
of successful use being cited. 

Irrig^ation, R. Luna (Hcraldo Agr.^ 4 (1904)y Xo. l‘3y pp. 10y 11; 5 (1005)y Non. 1, 
pp. 17y 18y fig. 1; 2y pp. 9y lOy fig}*. 2; 3y p. 9, fig. t; 4,pp- 19y —Notes are given 
on irrigation in Mexico and other countries. 

Filtration of public water supplies, R. W. Pratt (Ohio Sanit. Rul.y 10 (1905)y 
No. 1-3y pp. 65-76). —Various methods which have been used for this purpose are 
discussed. 

Sewage disposal, (1. A. Johnson (Ohio Sanit. Bul.y 10 (1905) y No. 1-3j pp. 23- 
38). —This article contains statements regarding the number and size of sewage 
purification works in Ohio, the reasons for sewage purification, methods of sewage 
disposal, iiuJiiding dilution, broad irrigation and sewage farming, intermittent sand 
filtration, treatment of sewage in coarse-grain beds, and notes on preparatory treat¬ 
ment of sewage and disposal of sludge. The Columbus sewage testing station and 
the methods used there are described in some detail. 

The septic tank for the disposal of sewage, F. T. ^nnrr (Canada Kxpt. Farm.'* 
Rpt^. 1904y pp. 194-197 y fig. 1). —This system of sewage disposal is described and its 
installation is explained. 

Land disposal of garbage: An opportunity for engineers and contractors 

(Engin. Newfty 53 (1905)y No. 14y pp. 367-369). —The successful exj)erience of the city 
of St. Louis in disposing of garbage by burial on agricultural lands is describe*!, and 
the system is commended on account of its simplicity and efficiency. “From the 
economic point of view, it saves from destruction all the fertilizing elements in the 
garbage, and would enable barren sandy wastes to be converted into market gardens.’* 

Eleventh annual report of the commissioner of public roads for the year 
ending October 31, 1904, 11. I. Bunn (PaterwRy N. J.: New» Printing Co., 1905 y 
pp. 220y pis. 39). —This report includes statements regarding costs of roads constructed 
in New Jersey during the year; descriptions of the improved roads; an account of 
the New Jersey good roads exhibit at the St. Ixaiis Exposition; articles on oiled 
roads, road maintenance, permanence of roads, meadow roads, bitulithict pavement, 
and facts and fallacies (»f road construction and repair; a list of (juarries and gravel 
j)its in the State; and appendixes containing forms of specifications, etc., and the 
text of the State road law approved April 1, 1903, with regulations ado[>ted in 
accordance with this law. 

The campaign for good roads ( Wallaces" Farmer y 30 (1905), No. 15, pp. 544,545, 
figs. ii).~-This is in large part a description of King’s method of keeping roads in 
condition by dragging. 

Road improvement in South Carolina, P. T. Brodie ( Clemson Agr. Col. Ext. 
Work, 1 (1905), No. 1, pp. 18-43, figs. 11). —A general discussion of this subject illus¬ 
trated by local examples of road construction, particularly the object lesson road 
constructed at Clemson Agricultural College. 

Practical road building in Madison County, Tennessee, S. C. Lancaster ( U.S. 
Dept. Agr. Yearbook 1904, pp- 323-340, pis. 5, figs. 5). —“The purpose of this article 
is to give the plain facts relating to the construction, cost, and maintenance of first- 
class stone roads in a county of west Tennessee, where it was necessary to transport 
all material by rail; and in order that the reader may be able to comprehend these 
facts more fully, a few’ statistics are given regarding area, population, taxable values, 
etc.” 

Road building in the far North, C. W. Purington (Engin. and Min. Jour., 78 
{1904) i Nos. 21, pp. 828, 829, figs. 4; 22, 869-871, figs. 4)- —Road building in 

Alaska and the Yukon Territory of Canada is discussed, and work undertaken is 
described. 
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A treatise on concrete, plain and reinforced, F. W. Taylor and S. E. Thomp¬ 
son (Nav York: John Wilei/ & Soria; London: Chapman Hall, Ltd,, 1905, pp, 
XXXV-\-585, jiga, 176). 

Reinforced concrete {Xtiv York: Engin. Newa Pub. Co., 1904, pp. X-\-434, figa. 
5ii).~Part 1 of this volume deals with Methods of Calculation, by A. W. Buel, and 
parts 2 and 3 Representative Structures, and Methods of Construction, by C. S. 
Hill. 

The modern asphalt pavement, C. Richardson (New York: John Wdeg & Sons; 
London: Chapman Jc Hall, lAd., 1905, pp. VII-\-580, figs. 32). 

Lime, cement, and gypsum: Their preparation and use for building, tech¬ 
nical, and agricultural purposes, R. Tokmin (Kalk, Zementund Gipa, Hire Bereitnng 
iind Anwendung zu banliche, gen'erhUche^undlandwirichnftlkhe Zwecken. Leipaio: B. F, 
Voigt, 1905, pp. VinA-138). 

Automobiles and agriculture, Fink (Dent. Landiv. Prease, .U (1905), ^No. 29, 
pp. 254, 255, figs. 5). 

The use of the windmill in draining soils, .1. Farcy (Jour. Agr. I*rat., n. aer., 
9 (1905), No. 4i pp- 117-122, figa. 4). 

The Griffin mill, F. Krull (Zlachr. Angew. Chem., 18 (1905), No. 4, pp. 137-139, 
fig. 1). —The construction and operation of this mill are described. The essential 
feature of the mill is a rotatinjr pestle. 

Silo constri ction, G. N. Knapp ( Wiaconain Sta. Bnl. 125, pp. 92, figs. .^.^).-’-This 
bulletin describes in detail, with numerous illustrations, the construction of the 7 
distinct types of silos in general use in Wisconsin, viz, the King, Curler, stave, 
Minneapolis, Christensen, stone, and brick silos. The bulletin deals chiefly with 
problems in silo construction, but considers such (questions as how' to fill the silo, how 
to take silage out, how to prevent freezing, what crop to use for silage, what 
machinery to use to fill silo, etc., in so far as they have a direct bearing on these 
problems. 

Modem silage methods, T. Chkrry (Jour. Dept. Agr. Victoria, 3 (1905), No. i, 
jip. 29-40,1)18. 3, fig. 1). —This is an illustrated description of methods of building 
silos, particularly the overground silo, and of machinery and methods used in filling 
the silo, with brief notes on silage crops and the value of silage as a feeding stuff. 

The construction of pigsties (Bd. Agr. and Fisheries [Londoii], Leaflet 121, pp. 5). 

The evolution of the plow, T. H. Foster ( Tranavaal Agr. Jour., 3 (1905), No. 10, 
pp. 232-2.36). —A brief history of the development of the plow. 

Grading of the experimental plats at the Hawkesbury Agricultural Col¬ 
lege, C. Potts (Agr. Gaz. N. S. Wales, 16 (190.5), No. 3, pp. 278-285, figs. 10).—The 
methods and implements used in this work are fully described. 

An implement for the simultaneous plowing under of manures and sub¬ 
soiling, E. Bipfart (DetU. Landw. Preaae, 32 (1905), No. 26, pp. 231,232, fig. 1). —An 
implement which plows under manure to a shallow' depth and at the same time 
breaks up the subsoil is described. 

Lightning report, J. B. Reynolds (Ann. Rpt. Ontario Agr. Col. and Expt. Farm, 
30 (1904), pp. 23-25).—X record is given of damage done by lightning to trees of 
various kinds, animals, and farm buildings during the 4 years 1901-1904. An analysis 
of the figures show’s strong presumptive evidence as to the efficiency of planting trees 
about farm buildings as a means of protection from lightning. “The planting of 
trees, such as spruce, elm, or maple, near enough to buildings to protect them, but not 
so near as to endanger them, is strongly recommended. The trees should be planted 
at such distance that when full grown their branches will not touch the buildings.” 
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AGEICTJLTXTRAL EDUCATION. 

Industrial education in schools for rural communities, L. D. Harvey et al. 
( Winono, Minn.: Nai. Ed. .dj?.sor., 190r>, pp. This is a report presented at the 
meeting of the National Educational Association at Asbnry Park, July 3, 1906, by a 
committee appointed at the Boston meeting of the association in 1903, to investigate 
and report to the assocaation conclusions as to what ghould be undertaken in the field 
of industrial education in schools for rural communities. The members of the com¬ 
mittee, which has been continued, are L. D. Harvey, of Wisconsin, chairman; L. H. 
Bailey, of Cornell University; Alfred Bayliss, of Illinois; W. T. Carrington, of Mis¬ 
souri; and W. M. Hays, of this Department. 

The report includes a summary of conclusions regarding industrial education (agri¬ 
culture, domestic science, and manual training) in rural schools; an argument for 
such education; adiscussion of what in the field of industrial education should be under¬ 
taken in rural schools of different grades, namely, one-roorn rural schools, consoli¬ 
dated S(?hools, rural high schools, and secondary schools of agriculture and domestic 
economy, with suggestive outlines for courses in nature study and agriculture for 
elementtiry and secondary schools, suggestions for eliminating part of the unnecessary 
work now undertaken in rural schools to make room for industrial subjects and for 
the training of teachers to give instruction in these subjects, and an account of boys’ 
experiment clubs and other agencies available for cooperation in the development of 
industrial education. 

Information regarding the organization and courses of study of the existing and 
proposed schools discussed by the committee is given in four appendix(?s, Api^endix 
A, treating of the Dunn County (Wisconsin) School of Agricailture and Domestic 
Economy; B, of the Minnesota School of Agriculture; 0, of “articulated courses in 
industrial subjects in the consolidated rural school, the agricultural high school, and 
the agricultural college, as prepared by W. M. Hays, at the request of the committee;” 
and 1), the syllabus of an elementary course in agriculture, quoted from Circular 60 
of this Office. 

The general conclusions of the committee are(l) that in existing one-room district 
schools a limited amount of nature study, elementa'ry agriculture, and hand work for 
both boys and girls may be undertaken, but that in these schools little can be 
expected from this work except where enthusiastic and well (pialified teachers are 
in charge; (2) “that in the consolidated school having at least four teachers, one of 
whom is prepared to teach the elements of agriculture and manual training, and 
another domestic science, very much more in the field of industrial education may 
be attempted than in the one-room school, and with tar better results;” (3) “ that in 
the township or other distinctively rural high school, and in the village high school 
attended by a considerable number of pupils from the country" elementary agricul¬ 
ture, domestic science, and other lines of industrial education should be taught by 
teachers specially prepared for the work; (4) that in view of the success of agricul¬ 
tural or industrial high schools in this country and abroad, such schools should be 
organized in large numbers in agricultural communities; (6) “that the agricultural 
colleges and experiment stations have already done much in the formulation of a 
lx)dy of knowlerlge essential in the field of industrial education, but that more yet 
remains to be done in putting this body of knowledge into available form for use in 
elementary and secondary schools, and that effort in this direction should be made 
a prominent feature in the work of the agricultural colleges of the country;” (6) 
“that the mastery of such parts of this rapidly developing body of knowledge as is 
within the capabilities of elementary and secondary school pupBs furnishes a mental 
training unsurpassed in extent and quality by the mastery of any other body of 
knowdedge now regarded as essential in dur common school courses and requiring 
an equal amount of time, and that for utility value it is not equaled by any other 
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body of knowledge at present acquire<l through the expenditure of the same amount 
of time and effort;” (7) that much needs to be done to educate the peof)le in rural 
communities to see and appreciate the value of industrial education; (8) “that the 
courses of study in rural schools should be framed with reference to meeting the 
needs of the children in those communities,-and not with reference to j)reparing a 
small percentage of these children to enter higher scliools whose cf)urses of study 
are formulated, not to irieet the needs of the great majority of those who attend 
them, but to prepare the remaining small minority to enter some still higher school;” 
(9) that it is possible and desirable, without detriment to the present school system, 
to organize for rural people an articulated series of schools from the elementary 
school to, and including, the agricultural college; (10) that special opportunities and 
inducements must be offered to teachers to prepare themselves for giving instruction 
in industrial subjects; (11) that the organization of boys^ and girls^ clubs, reading 
courses, granges, and farmers’ institutes should b.e promoted; and (12) that under 
existing conditions as to the preparation of teachers for this work “ anj^ law making 
mandatory the teaching of the elements of agriculture, manual training, or domestic 
science in the entire body of rural schools within a State is unwise, in that the lack 
of correct information and conseciuent faulty t(‘a(‘hing on the part of the gr(*at mass 
of (country school-teachers will tend to bring the whole subject into disrepute and 
cause a reaction which will postpone the proper development of industrial education.” 

Lady Warwick’s farmings college for girls, II. Sckndkfi {Omf. 70 ( 190S)^ 

Xo. 4^ pp. 54^-053, ji(j!^. 4 )-—This is a popular account of Lady Warwick’s efforts to 
provhle such training for middle class girls in England as will enable them to earn a 
living from the land. ^ 

The school she opened in Reading in 1895 is <lescrilx'd as j)reparing the way for 
her more commodious farm school at 8tudley Castle, or Warwick Castle, as it is 
sometimes called. The latter school was opened in 1901 and has an attendance of 
about 40 students, who are given both theoretical instruction aiul practical work in 
horticulture, dairying, beekeeping, canning, pickling, and other related subjects. 
The author states that l^^dy Warwick announces that she will gladly welcome Ameri¬ 
can girls to her school. 

Agricultural education in Porto Rico, F. M. Penncx-k (South. Worhmm, 34 
(1005)j No. 8j pp. 433-438, Jhjft. 6 ).—The writer, who is director of agriculture in the 
University of Porto Rico, gives an account of the development of agricultural educa¬ 
tion in Porto Rico since the close of the Spanish-American War. 

The first step in this development was the organization of 19 agricultural schools, 
10 of which, owing to fiiilures due largely to lack of trained teachers, have since 
been discontinued. The remaining 9 schools are now said to be doing successful 
work. The next step was the organization of the University of Porto Rico, the 
charter of which provides that an agricultural and mechanical department shall 
be organized and that this institution shall be the recipient of any fumls which the 
United States Government may appropriate for agricultural and mechanical educa¬ 
tion under the provisions of the Morrill Act, in case its Ijenefits are extendcfl t(^ Porto 
Rico. 

A farm of 100 acres has been purchase<l at Rio Piedras for the agricultural depart¬ 
ment, and here an agricultural stdiool of secondary grade was started in February, 
1905, in connection with the normal school of the university. The students devote 
the morning hours to practical work in the fields and the afternoon hours to class 
work at the normal school and the agricultural college. 

The annual report of the Boston school-garden committee, 1905 (Boston, 
1905, pp. 7, pis. 2, fig. 1 ).—This is a report of i)rogress by the committee which has 
had clmrge of school-garden work in Boston for*4 years.- Children’s gardens have 
been maintained during the past year in connection with 9 sc^hools, and in numerous 
places throughout the city not connected with schools. 
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Outlines of nature studies, W. I^ochheaj) { Ont . Agr . Col . and l ^ xpt . Farm Bui. 
142, pp. This l)ulletin is piiblishod for the use of teacihers, and includes sugf^es- 

tive outlines for nature-study work on a larj?e number of coniinon subjects in plant 
and animal life, weather, water, and soils. A classified list of helpful books in nature 
study is appended. 

Boys’ agn^icultural clubs, D. J. Crosby {V. S. Dept. Agr. \ earhook 1904^ pp. 4S9-- 
496, ph. The author j^ives a brief account of the origin and progress of boys’ 
agricultural clubs in Illinois, Ohio, Iowa, and Texfts, and comments on the influence 
of this work upon the boys and the other members of the communities in which such 
clubs have been organized. 

BUnts for the g^uidance of exhibitors at school shows {Bof. Dept. [Trinidad], 
Bui. Misc. Tnform., 1904, No. 4U pp- .—Directions are given for preparing, 

exhibiting, and judging over 80 different varieties of vegetables and fruits for school 
shows. 

MISCELLANEOUS. 

Yearbook of the Department of Agriculture, 1904 ( V. S. Dept. Agr. Venrhook 
1904, ]tp. 776, ph. 76,Jigs. 64). —The Yearbook for 1904 has been prepared on the same 
general plan followed in previems years. It contains a report of the Secretary on the 
work of the Department during the year, 81 miscellaneous articles noted el.‘<ewhere 
in this issue, and an appendix consisting of a summary of information on various 
subjects of agricultural intere.st. 

Report of Connecticut State Station, 1904 {Co}niert}eut State Sta. Bpt. 1904, 
pt. 5, pp. A'T).—These pages appen<le<l to j)art 5 of the annual report contain the 
organization list, an announcement concerning the work of the station, a report of 
the board of control, a financial statemenf for the year ended September 80, 1904, 
and a table 6f contents to the different parts of the repf>rt, w hich have been noted 
elsewhere. 

Experiments at Fort Hays Branch Station, 1902-1904, .T. (1. Haney and 
O. H. Kllino (Kansas Sta. Bui. 128, pp. 2ol-829, pis. 11). —This includes a history 
of the branch station and reports and summaries of ex[)eriments along several lines 
w’hich have l)een conducted during 2 years. The experimental w'ork is noted else¬ 
where in this issue. 

Seventeenth Annual Report of Tennessee Station, 1904 ( Teyinessee Sta. Bpt. 
1904, pp. 08-107). —This contains the organization list; brief reports by the presi¬ 
dent of the university and the botanist, chemist, dairyman, horticulturist, and libra¬ 
rian of the station; a list of the bulletins issued by the station; and a financial state¬ 
ment for the fiscal year ended June 80, 1904. 

Experiment Station Work, XXIX (V. S. Dept. Agr., Farmers' Bui. 220, pp. 32, 
Jigs. 6). —This number includes articles on the following subjects: Injury by smoke 
and gases, fertilizer mixtures, Hint varieties of corn, buying and judging seed corn, 
tobacco seed, cowpea seed, treating seed oats ff»r smut, potato culture, tomato growl¬ 
ing, influence of feed on milk, protecting cows Irom flies, experiments with turkeys, 
mineral matter for chickens, brooder hou.se, American Camembert cheese, and 
swelling in canned i>eas. 

Proceedings of the second annual reunion of the Ohio State Board of 
Agriculture; the College of Agriculture, Ohio State University; the farmers’ 
institute lectures of Ohio; and the Ohio Agricultural Experiment Station 

(Ohio Sta. Bui. 151, pp. 147-194) —This contains the addresses and discussions on 
the various subjects considered at the meeting, which was held at the experiment 
station m June, 1904. 

Consumers’ fancies, G. K Holmes ( V. S. Dept, Agr. Yearbook 1904, pp. 417-4S4)--- 
The author mentions various whims or fancies ol consumers in the purchase of 
butter, cheese, fruits, meats, and other products. As an illustration, it is mentioned 
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that for city trade the appearan(;e of an apple is of much more importance than 
quality. It is believed that farmers should learn the whims and fancies of the 
markets and endeavor to meet those fancies. 

An agricultural tour in British Columbia, F. T. Sncrr (Canada Kvpt. Fannf< 
lipts. 1904i PP‘ 197 - iiOS ). —Notes are given on the more important agricultural dis¬ 
tricts visited by the author in May and June, 1904. 

Agricultural development in Argentina, F. \V. Bicknell ( V. >S'. Tkpt. Agr. 
Yearbook 1904, pp- 271-2S0, pin. 4)- —This is a description of the progress being made 
along agricultural lines in Argentina. 

Agricultural conditions in Argentina, C. D. Gikola (An. Min. Agr. Argentina^ 
tSiicc. Agr. (Agron.)^ 1 (1904), Ao. 7, pp. 401, pis. G, map 1). —Results of studies with 
reference to the different crops produced in each of the provinces of the country, 
together with the various agricultural in<lustries, transportiition, ports, markets, col¬ 
onization, immigration, capital, and credit are i)resented. The publication discusses 
in ])articular the cereals, fruits, forage plants, species of forest trees, oil-producing 
plants, textile crops, dye ])lants, and plant diseases. 

Agricultural conditions in the Province of Entre Bios, Argentina, £. S. 
RaSa (An. Min. Agr. Argentina, Secc. Agr. (Agron.), 1 (1904), Ao. 4,pp> Jigs. G9, 
maps!). —Agricultural conditions in general, and the culture of wheat, flax, corn, 
forage plants, peanuts, and miscellaneous crops are described. Statistics with refer¬ 
ence to agri(!ultural production in the province, and estimates of the cost of pro¬ 
ducing different crops are given. 

State publications on agriculture, C. H. (iREATnorsE ( C. S. Ikpt. Agr. Yearbook 
1904, Pin —This deals with State publications other than those of the (‘xperi- 

!\ie.nt stations. Some of the more important series of publications are enumerated 
and notes are. given on the nature of the reports and the distribution of the 
publications. 

Accessions to the Department Library, January-March, 1905 ( C. S. Dept. 
Agr., Library Bui. 64, pp> 69). 
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Arizona Station. —A. K. Vinson liaa been appointed aaeociate chemist to succeed 
H. B. Slade, who died in the st)rin^. 

Colorado College and Station. —J. A. McLean, a recient fi:radiiate of Iowa State College, 
has been appointed assistant in animal husbandry, vice C. J. Griffith, resigned. 

Connecticut State Station. —B. F. Waldeti has entered the service of the station as 
assistant to the entomologist, and J. L. Kreider and Edward J. Shanley, assistants 
in chemistry. 

Connecticut Storrs Station. —Arthur W. Dox has been appointed chemist in connec¬ 
tion with the cheese investigations which are Ijeing conducted in cooperation with 
the Dairy Division of this Departmcmt. A flock of 65 Maltese milch goats, imported 
by the Bureau of Animal Industry, have been received at the station, wdiere they will 
be used in experiments in the breeding, feeding, and care of milch goats, in cooper¬ 
ation between the station and the Bureau. 

Florida Station. —F. M. Rolfs, botanist and horticulturist, has resigned to accept 
a position at the Missouri Fruit Station. H. S. Fawcett succeeds F. C. Reimer, 
resigned, as assistant botanist and horticulturist, and Leonard Haseman has become 
assistant in zoology and entomology. 

Hawaiian Sngar Planters’ Station.— This station has recently organized a division of 
pathology and physiology under the/lirectorship of N. A. Cobb, late pathologist for 
the department of agriculture of New South Wales. L. Lewton-Braiii, late mycolo¬ 
gist and agricultural lecturer of the Tmiwirial Department of Agriculture for the 
West Indies, is assistant director of the new division, and E. M. Grosse assistant. 
W. E. Ohaml)ers, late of the Agrimltaral Gazette of New South WaleSy has been 
appointed general illustrator for experiment station publications. 

Idaho Station.— The department of entomology has. been discontinued, and the 
work in that line placed in the hands of the plant pathologist, L. F. Henderson. 
J. S. Biird, station chemist, has resigned to pursue postgniduate work at Yale 
University. 

Indiana Station.— G. I. Christie, recently of the Iowa Station, has been appointed 
assistant in the agricultural department, to take part in the extension w^ork in agron¬ 
omy under the recent State appropriation; and W. A. Cochel, of the Missouri Agri¬ 
cultural College, has been appointed assistant in animal.husbandry, also in the State 
work. R. A. Craig has been appointed veterinarian, vice A. W.* Bitting, resigned. 
H. E. Van Norman has resigned to accept a position in the Pennsylvania State 
College. 

Iowa Station.— E. B. Watson has succeeded G. I. Christie as assistant in soils. 

Kentucky College and Station.— The trustees of the college have recently created 
the position of assistant professor of agriculture and animal husbandry, and have 
elected J. J. Hooper to the position. Mr. Hooper is a graduate of the Texas Agri¬ 
cultural College and for the past two years has been taking postgraduate work at 
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the Iowa State College. G. N. Keller, assistant entomologist and botanist, has 
resigned his position and is now connected with the department of agriculture of 
Ireland, assisting in housing and curing tobacca 

Louisiana University.—E. L. Jordon, of Madison, Wisconsin, has been elected assist¬ 
ant professor of agri(;ulture, and entered upon his duties with the beginning of the 
college year. 

• Maryland College and Station.—B. E. Porter, a graduate of the Iowa State C.Vdlege, 
has been appointed instructor in animal husbandry. S. B. Shaw, assistant horti¬ 
culturist in the station, has resigned to accept a position with the Baltimore and 
Ohio Railroad. 

Massachusetts Station.—Albert Parsons, a.ssistant chemist, has resigned to accept a 
position as assistant superintendent of the Hood Farm, at Lowell, Mass. He.is suc¬ 
ceeded by F. G. Helyar, of tlje University of Vermont. Joseph G. Cook, assistant 
in feeds and feeding, has resigned to become superintendent of a large dairy and 
vegetable farm in the vicinity of Boston, and is succeeded by R. F. Gaskill, a recent 
graduate of the college dairy course. E. S. Fulton, assistant chemist, has a<rcepted 
an appointment in connection with the nutrition investigations at Middletown, 
Conn., and is succeeded by A. C. Whittier, of the University of Maine. 

Michigan College and Station.—Horace W. Norton, assistant in animal husbandry, 
has resigned to engage in dairy farming at Howell, xMichigan. 

Minnesota University.—William Robertson, instructor in agricultural physics in the 
school of agriculture, has been appointed superinten<lent of the substation at Crook- 
ston. He will also have charge of organizing the new agricultural school to be built 
at that place, provision for which was made by the last legislattire. 

Missouri University and Station.—Dean and Director H. .1. Waters, J. W. Connaway, 
and C. H. Eckles, who spent last year in Europe on leave of absence, have returned 
and resumed their respective duties. President R. II. Jesse, B. M. Duggar, and 
W. L. Howard have been granted leave of aUsence and will speinl the year in study 
in Fairope. 

Montana College and Station,-^E. P. Tannatt has l)een appointed professor of civil 
engineering in the college and irrigation engineer in the station. 

Nebraska Station.—George R. (^hatburn ha.s been added t<.) the station staff as high¬ 
way engineer. 

Nevada University and Station.—Presi<lent J. E. Stubbs will be absent on leave for 
six months, beginning November 1. Dean N. E. Wilson will act as president and 
director during his absence. 

North Carolina Station.—Franklin Sherman, jr., has resigned his position as State 
entomologist to accept the chair of entomology and zoology in the Ontario Agricul¬ 
tural College. K. S. Woglum, a graduate of Cornell University, has been appointed 
assistant State entomologist. G. M. MacNi<lerand W. G. Haywootl have been added 
to the station staff as assi.stant chemists. The State de]>artment of agriculture has 
located a branch station for the fruit and trucking interests at Willard, in Pender 
County. 

Ohio Station.—O. E. Bradfute, president of the lx>ard of control, has l>een trans¬ 
ferred by the Governor to the board of trustees of the Ohio State University, and 
John Courtwright, of Ashville, appointed in his place, D. L. Sampson being elected 
president of the board. B. E. Carmichael, a graduate of the University of Illinois, 
has been appointed chief in animal husbandry. The station’s exhibits at the Ohio 
State Fair are attracting more and more attention each year. This year the fair 
management assigned to the station 2,000 sq. ft. of floor space, which was all occu¬ 
pied,- and was constantly crowded with visitors. The station has also made exhibits 
at several county fairs. 

Pennsylvania Station.—Percy W. Flint, of Charleston, South Carolina, has been 
appointed assistant chemist, vice Arthur W. Clark, resigned. 
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Rhode Island Station.—M. A. Blake, assistant horticulturist, has resigned to accept 
a similar position at the Massachusetts Agricultural College, vice Ceorge O. Greene, 
resigned. 

Tennessee Station.—The station forces have just finished, in cooperation with the 
commissioner of agriculture of the State, a campaign of farmers' institute work in 
western Tennessee. In the general educational campaign now being conducted in 
east Tennessee, the director has been making addresses^ upon agricultural education. 
A new silo and a modern manure shed with cement floors have been constructed for 
experimental work. The b<itanical department has undertaken an investigation of 
so-called clover-sickness in the State. A number of fungus disea.ses have been found, 
and what appears to be the chief cause of the trouble is assigned to a new anthrac- 
nose, caused by an apparently undescribed species of Colletotrichuin. 

Texas College.—II. H. Harrington, for many years professor of chemistry in the 
college and chemist to the station, has been elected to succeed D. II. Houston as presi¬ 
dent of the college. Dr. Houston has, as previously noted, gone to the State Uni¬ 
versity as [)resident of that institution. 

Utah College and Station.—The shops of the mechanic arts department of the col¬ 
lege were almost totally consumed by lire on the night of S(‘ptem))er 11. The fire 
was apparently of incendiary origin. The bench rooms, planer and lathe room, 
forge room, foundry and carriage rooms, with all their contents, were almost com¬ 
plete losses. Some valuable testing machines in the mechanical engineering labora¬ 
tory were saved. The total loss is estimated at $40,000, with an insurance amounting 
to $7,100. It is expected that the shops will be speedily rebuilt and reequipped. 
J. Willard Bolte, of the Michigan Agricultural Gollege, has been appointed poultry- 
man in the station. 

The Agricultural Colleges.—The following is taken from The Breeder's Gazette: 
“Practically without excei)tion .American agricultural colleges recently opened their 
fall terms with increased attendance. In some instan(‘es the enrollment has been 
almost doubled. Altogether the increase has been marked, indicating wonderful 
growth and distribution ol interest in agricultural education. It is a good token. 
Nothing is more signiflcant as showing the trend of the times. It requires but ordi¬ 
nary mental penetration to see the day when the largest success in agriculture as a 
business will depend upon technical training and commercial sagacity. The colleges 
ought to be overflowing, every one of them. Their mission is to shape the destiny of 
agriculture, and hence of the nation, through their students. Their responsibility 
is tremendous, but they are equal to it. What they have accomplished within a 
few years, in the face of a disa])pearing prejudice, is a trustworthy earnest of great 
service in future.” ^ 

Manitoba College of Agriculture.—Buihlings are being erected for a new college of 
agriculture for Manitoba, established by a recent session of the provincial legislature, 
which appropriated $200,000 for the purpose. The college is located at Winnipeg, 
and its principal is W. J. Black, a graduate of the Ontario Agricultural College, who 
will have charge of the work in animal husbandry. The principal buildings consist 
of a main building, 131 ft. long by 67 ft. whle, and 3 stories in height above a high 
basement; and a science and dairy building, 64 by 66 ft., and 2 stories in height 
above a high basement. 

The mam building is of stone and white brick, and the science and dairy building 
of brick with a stone foundation. The main building, in addition to providing labora¬ 
tories, class rooms, a library, and an auditorium with a seating capacity of upward of 
600, will afford temix)rary accommodations for about 60 students, the intention being 
to erect a dormitory building when the increase in attendance warrants. The base¬ 
ment and first floor of the science and dairy building will be used for butter and 
cheese making, milk testing, home dairying, etc., and the upper floor for laboratory 
and class room purposes. 
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In addition to these two buildings, a power house, principal’s residence, live-sto(‘,k 
auditorium, and horse and cattle barns are being provided. The horse and cattle 
barns are of modern design, and theT live-stock auditorium, which (‘onnects them, 
will afford seating capacity for about 300. The college farm consists of 117 acres, and 
is immediately outside the city limits of VVinnii)eg, on the Assiniboine River. The 
college buildings are lopah'd on the banks of this stream, about 4 miles from the 
center of the city. A part of the farm will be used for exj)erimental work in agri¬ 
culture, horticulture, and forestry. 

The regular college course will extend over tw’o years, and will open immediately 
after the fall work on Manitoba farms has been completed, and close in time to 
allow students to reach home before the spring'work biggins. There will l>e no 
rigid entrance examinations, the main re<|uirement being sufficient knowledge of 
the English language to benefit by the lectures, and practical ex])erience u{)on a 
farm covering at least two summers. A tuitif)ii fee of $10 ])er annum will lx> 
charged, and board will be furnished at actual cost. There will be special dairy 
courses in butter and cheese making, to cover from 10 to 14 weeks. “The college 
in its teaching will be practical in the highest }) 08 sible degree, it will train practical 
farmers, not educate them along lines calculated to lead young men from the farm.” 

It was expected to open the college to students in the regular course in January, 
but owing to the delay in building, this has been abandoned. It is planned, how¬ 
ever, to carry on the dairy sc^hool and to offer short courses in animal husbandry 
and agronomy. W. J. Carson lias been electe<l professor of dairying. 

Agrionltural High School in Kansas. —A four-year agricultural course is offered this 
fall in the Norton County High School, at Norton, Kans. The course of study will 
follow (closely the outline suggested by the committee on methods of teaching*agri¬ 
culture in its ninth report (Circ. 60 of this Office), and it is planned to lay especial 
emphasis upon farm crops, animal production, and farm machinery, all of which are 
items of great importance in farm practice in Norton County. 

Arrangements have been made with the three implement dealers of Norton to 
assist the teacher of agriculture in giving courses in farm machinery, by taking the 
agricultural classes into their warehouses under the direction of an expert, w ho wdll 
instruct them in the structure, manipulation, and care of the different machines. It 
is planned also to take the classes on numerous trips to leading farms in the vicinity of 
the school to stialy farm management, <lome8tic animals, ami types of farm buildings. 

The course is in charge of A. F. Turner, a graduate of the Kansas Agricultural 
College. It starts out with an enrollment of 9 boys out of a total of 70, and Mr. Tur¬ 
ner wTites that most of the first-year boys will take up agriculture w hen they get to 
it in the course. A rrangements are being made for a grain-jmlging contest to be held 
in January, which will be open to all young men in the county. The implement 
dealers of Norton have offered prizes of farm machinery aggregating in value over 
$100 for this contest. 

A Centralized Agricultural School. —Farragut School, located near L^mcord, Tenn., 
is a centralized school comprising within its territory most of the area of three 
former school districts. It was opened in Ij^eptember, 1904, anil its first year w as a 
successful one. The school is supported jointly by the Southern Education Board, 
which has contributed about $3,500, the State tax levy for the salaries of teachers, 
and local contributions. The funds thus niised, exclusive of teachers’ wages, amount 
to $8,000, of which $6,(X)0 was expended for a school building and e(piipment. The 
building is 54 by 80 ft., 2 stories high, and contains 6 well-lighted schoolrooms and a 
large assembly room. One of the abandoned schoolhouses has Ixien moved to the 
site of the new building and is used for domestic science and manual training c'ass 
rooms. 

A small poultry house with incubator and brooder, a two-frame hotbed, and a 
shed for horses comprise the major portion of the fann equipment. The school baa 
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12 i acres of land, 3 of which are used for horticulture, 6 for farm crops, and the 
remaining 3i acres for c-arnpus and farmyard. Jt is the plan to make this a model 
rural school in which agriculture, domestic Science, and manual training shall be 
leading features. There are at present 5 teachers, including the superintendent and 
the teacher of agriculture, the latter a graduate of the University of Tennessee. 
The school is under the control of a local board of 9 members. 

Agriculture in New Miesouri Normal Schools. —Two new normal schools are to be 
established in Missouri next year, each to have, ainoilg others, an industrial depart¬ 
ment, in which instruction will be given in agriculture, horticulture, domestic art, 
domestic science, and manual training and drawing. One-third of the time of each 
student will he devoted for two years to preparation for teaching industrial subjects 
in the rural and village schools. 

Agriculture in Wisconsin Public Schools. —According jto a recent note in the Jmimal 
of Education^ Wisconsin now require.^ the elements of agriculture to be taught in 
every rural school in the State, and no diploma can l>e issued to any pupil graduating 
from a rural school unless he luis had instruction in agriculture. 

Agriculture at the College of Science, Poonah, India. —The following facets regarding 
agricultural instruction in this institution are furnished by Prof. J. B. Knight, a 
graduate of the Massachusetts Agricultural College and at present professor of agri¬ 
culture in tlie college at I’oonah. It appears that the College of Science W'as origi¬ 
nally a college of engineering, but in 1879 provision was made for a class in 
agriculture and forestry and 72 acres of lai)d for a college farnj were bought. In 
1884 an herbarium and a botanical garden were added, and in 1885 a chemical 
laboratory. 

Two years later a veterinary hospital and operating rooms w'ere provided, and in 
1890 graduates from the agricultural class were given a diploma in agriculture. A 
lecturer in agricidtural chemistry was appointed in 1898, and the following year the 
standard of the agriijultural w’ork was raised and the degree changed to licentiate of 
agriculture. The course given at present covers 3 years and includes theoretical 
instruction in agriculture, agricultural chemistry, botany, veterinary science, etc. 
There are at present 77 students taking the agricultural work, by far the larger pro¬ 
portion being first-year men. 

Agricultural Inetruction in the Transvaal. —According to the last annual report of 
the Transvaal Department of Agriculture, there is no agricultural school in that 
country, but the Transvaal Technical Institute has recently been established, and it 
is expected that this will form the nucleus of a future university, which will include 
a college of agriculture. In the meantime some instruction in agriculture is provided 
by making arrangements to receive students or apprentices at the veterinary experi¬ 
ment station and the different government laboratories, experiment farms, fruit gar¬ 
dens, poultry yard.*^, ett^. School gardens are maintained in connection with most 
of the schools in the Marico and North Lichtenburg districts. 

Agricultural Bchools in the West Indies. —^The agricultural schools conducted under 
the Imperial Department of Agriculture for the West Indies, which are now in oper¬ 
ation in St. Lucia, St. Vincent, and Dominica, were established for the special pur¬ 
pose of affording practical training in agriculture to a selected number of boys of 
about 15 years of age who have passed the fourth standard in the public schools. 
After passing a probationary period of 3 months, lx)ys are formally admitted into the 
schools on an agreement being signed by their parents or guardians to allow the 
boys to remain undisturbed at the school for a period of 3 or 4 years, c’^ing which 
time they not only receive free instruction but are lodged, boarded, and clothed free 
of expense to their parents. 

Winter Schools in the Rhine Province.— There are now 31 wdnter schools under the 
control of the Rhine Province Chamber of Agriculture, 4 of which last year com¬ 
pleted their twenty-fifth year. At that time the total attendance at the winter schools 
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been 11,467 pupils, 3,993 of whom had attended 2 winter terms. A feature of 
these schools is the variety of special courses, which include horticulture, the utiliza¬ 
tion of fruit, vine culture, bee culture, feeding, fertilizers, bookkeeping, and domestic 
economy. 

Algerian School of Agrionltnre. —A school of agriculture with a farm school attached 
has been organized at Maison-Carr^'e, which it was expected to open to students on 
October 9. The number of students is limited to 25, and these w ill be chosen from 
candidates 17 years old or older who pass satisfactory examinations in mathematics, 
chemistry, and natural science. 

An Agricultural School in Turkey. —The Stmthern Workman records the organization 
of the Thessalonica Agricultural and Imiustrial Institute at Salonica, Turkey, under 
the control of an undenominational board of 12 directors, incorporated under the 
laws of the State of New' York. The school is on a 52-acre farm, 5 miles from Salo¬ 
nica, and has been in operation about a year and a half. Its w'ork is similar to that 
of the Hampton and Tuskegee institutes. 

Experiment Station Apprentices in Ireland. —The Department of Agriculture and 
Technical Instruction for Ireland has recently opened three experiment stations 
located respectively at ('lonakilty, County Cork; Ballyhaise, C{)unty Cavan, and 
Athenry, County Calwav. In addition to conducting exi>eriments in animal hus¬ 
bandry, dairying, and other branches of agriculture, these stations will admit a lim¬ 
ited number of young men as apprentices. These apprentices will be given practical 
instruction in the work of the farm, shop, and garden, as w’ell as class-room instruc¬ 
tion in English, arithmetic, bookkeeping, and technical agriculture in the evenings, 
and at other times w'hen outdoor w'ork is not pressing. There is a sliding scale of 
fees ranging from $15 to $16 per session, based on the aggregate valuation of tlie hold¬ 
ings of the parents of the apprentices. 

New Experiment Station in South Australia.— The government of South Australia 
has set apart 1,000 acres of the Kybybolite Estate, in the southeastern part of the 
colony, for an experiment station under the c<mtrol of the Department of Agricul¬ 
ture. The climate at this place is much more humid than at Roseworthy, and a 
greater variety of crops can therefore be tested. Provision has l)een made for accept¬ 
ing farm pupils at Kybybolite, who will have an opportunity to take lectures under 
the professor of agriculture of the Roseworthy Agricultural College. 

New Board of Agriculture in India. —The Government of India has recently con¬ 
stituted a board of agri(*ulture, the duties of which are the improvement of agricul¬ 
tural methods by the introduction of better quality of seed grains and roots, by the 
adoption of up-to-date machinery and implements, by experimenting with soils and 
fertilizers, and by the study of plant diseases and economic insects. “The board 
has also under consideration a system of agricultural tuition, with a view to a distri¬ 
bution throughout the country of men traine<l in the science of the subject.” It has 
been decided to publish a quarterly journal on agricultural subjects, and also to issue 
separate scientific imblications. 

New Fertilizer Law in Porto Bico. —The legislative assembly of Porto Rico at its 
last session passed an act to regulate the registration and inspection of commercial 
fertilizers, fertilizer materials, and chemicals in Porto Rico, to take effect July 1,1905. 
The Commissioner of the Interior is charged with the insjiection, and all dealers in 
fertilizers are required to register their goods with the commissioner, to pay an 
inspection fee of 25 cents p6r ton, and to secure from the commissioner tags- to be 
attached to each package setting forth the name of the fertilizer, the name and 
address of the manufacturer, and guaranteed analysis, including minimum percent¬ 
ages only of available phosphoric acid, nitrogen, and potash. Pulverized leather, 
raw, steamed, roasted, or in any other form, is barred from use in fertilizers without 
a full and explicit statement of the fact. Violation of the provisions of the act will 
be considered a misdemeanor, the penalty on conviction being a fine of not less than 
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$200 nor more than $500, or imprisonment not to exceed six months in default of 
payment. 

Meeting of Agricnltnral Implement Manufacturers.—The Twelfth Annual Conven- 
ti(m of the National Association of Agricultural Implement and Vehicle Manufac¬ 
turers, held at Niagara Falls, New York, September 27-29, was a meeting of general 
interest to American farmers, both because farm machinery is one of the most vital 
factors in the success of American agriculture and l)ecause of the interest wdiich the 
Association showed at the meeting in methods for the fiirther perfection of its prod¬ 
ucts so as to make them more effectively do the work of the American farm. About 
250 members were present. The sessions were well attended, and the reports of the 
different committees show that the Association, as a whole, is doing much practical 
work for its members. Among the reports W'as one from the attorney of the Asso¬ 
ciation, the committees on transportation, legislation, patents, and a lengthy and 
interesting report on irrigation in arid lands. 

On the first day of the session .Judge Orosscup, of Chicago, delivered an able 
address on The Transportation Problem. A representative of the International Har¬ 
vester Co. alsojiresented a pai>er on The Necessity for Tax-Free Alcohol for Indus¬ 
trial Purposes. 

The literary feature of the second day’s session, September 2S, was a series of 
pai>ers by representatives of the Department of Agricailture'and the agricailtural col¬ 
leges, the gentlemen submitting papers having been invited by the Association to 
explain the work done by these agencies to secure the improvement and better use 
of farm machinery. The first of these addresses was on Practical Farm Mechanics, 
by Prof. J. W. (dlmore, professor of farm mechanics at Cornell University. This 
paper dealt with the methods of teaching farm mecdianics at Cornell, and explained 
some of the investigations which that institution is making of farm machinery. 
Dr. Elwood Mead, Chief of Irrigation and Dminage Investigations of this Office, 
read a papet on The Applications of Power to Farm Work, showing the imi)or- 
tance of a proper adjustment of machines to the power whiidi operates them and 
the strength of the man that controls them. It also called attention to the evolution 
now taking place in farm machinery, in which steam, ga^^, wind, and electricity are 
displacing both man and animals in operating. Prof. C. J. Zintheo, who has charge 
of the investigations of farm machinery in this Office, explained some of the studies 
now^ being made by the Office, paying esi)ecial attention to the work being done to 
determine the value of denaturized alcohol and of wind as power agents in the 
operation of farm machinery. Prof. G. N. Knapp, professor of agricultural engi¬ 
neering in the University of Wisconsin, w^as present and participated in the discussion. 

The work of the Agricultural Department and of the various stations which have 
taken up studies of farm machinery was warmly commende<l in the discussions of the 
convention, and the following resolutions were unanimously adopted by the association! 

Resolved^ That we indorse and commend th(i agricultural engineering investigations 
of the United btates Department of Agriculture, and believe their extension will 
benefit both the users and makers of farm machinery. 

Resolved^ That a committee of three be appointed by the j)resident to confer and 
advise with the proper governmental authorities about the conduct and extension of 
these investigations. 

We also recommend as a feature of these investigations the establishment of a 
laboratory and museum for testing and illustration of principles in farm mechanics. 

Resolvedf That w^e indorse and commend the teacdiing of farm mechanics and agri¬ 
cultural engineering in the various agricultural and other colleges, and that we pledge 
to all of this work our cooperation and support. 

Mr. H. E. Miles, of Racine, Wisconsin; Mr. J. Butterworth, of Moline, Illinois; 
and Mr. Newell Sanders, of Chattanooga, Tennessee, were appointed as a committee 
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to confer with the U. S. Department of Agriculture on the conduct and extension of 
investigations of farm implements and machinery. 

Suggestions were made by manufacturers that at least half of the men sent abroad 
to foreign countries by the Bureau of Commerce and Labor, to study tlje requirements 
of American commerce, should have a knowledge of farm implements and agricailtural 
practice, as farm implements represent one of the largest lines of American exports. 
These men should study soils and farm crop conditions, in order that they might 
report intelligently the character of farm implements which would meet the demands 
of different localities. 

The convention adjourned on the 28th, and on the 29th, at the invitation of Cana¬ 
dian manufa(‘turer8, they took a trip to Hamilton, Onterio, where they visited the 
International Harvester Company’s factory, ami to Toronto, where a banquet was 
given in their honor. On the latter occasion addresses on commercial relations and 
reciprocity were made by prominent men from both the Canadian an<l American 
Manufacturers’ Associations. 

Personal Mention. —Dr. I). E. Salmon, for twenty-one years Chief of the Bureau 
of Animal Industry of this Department, resigned his position, to take effect 
October 1. 

J. B. Dandeno, assistant professor of lK)tany at the Michigan Agricultural College, 
and S. F. Edwards, instructor in bacteriology in the same institution, have been 
appointed to the chairs of l)otany and bacteriology, respectively, in the Ontario 
Agricultural College atOuelph. 

C. W. Howard, a graduate of Cornell University, and for the past year laboratory 
assistant in entomology, has becm appointed assistant entomologist under the Trans¬ 
vaal Government. The entomologist is C. B. KSim])son, also a graduate of Cornell 
University. 

George L. Clothier, fc^rim^rly of the Forest Servic^eof this Department, lias liecome 
instructor in forestry in the Mississippi College, a new department having been 
recently established in that institution. In addition to his instruction in the college, 
he will carry on ])ropaganda work in forestry in the State, and will conduct some 
si)ecial studies of fure^^t problems in cooperation with the Forest Service. 

A press notice states that Don Enrique Fynn, an agricultural engineer of some 
prominence in South America, has been appointed chief of the<Uvision of agriculture 
in the Argentina Governinent, which undertakes to provide instruction for farmers 
and others interested in agriculture, and to generally stimulate efforts for agricultural 
improvement and development. 

Prof. Julius Kuhn, of Halle, widely known for his agricultural writings, esfx»cially 
upon feeding animals, celebrated his eightieth birthday OctoW 28. 

Dr. 11. Fischer has been appointed director of the bacteriological station in the 
agricultural high school at Berlin. 

Prof. W. Hoffmeister, director of the experiment station at Insterburg, Germany, 
retired October 1. He is succeeded by Dr. W. Zieldorff, chemist of the Hohenheim 
station. 

Miscellaneous.— The late Major Henry E. Alvord bequeathed to the Massachusetts 
Agricultural College a large collection of agricultural books, pictures, and museum 
articles. He also left abequest of “not less than $4,000 nor more than $5,000, prefer¬ 
ably the latter,^’ to found .a scholarship to be known as the Alvord Dairy Scholarship. 
The income of this fund is “to be applied to the support of any worthy student at 
said college, graduate or postgraduate, who may be making a si^ecialty of the study 
of dairy husbandry (broadly considereii) with intentions of becoming an investigator, 
teacher, or special practitioner in connection with the dairy industry.” The bequest 
is subject to the life interest of Mrs. Alvord. 

7328—No. 2—05-8 
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The Geological Survey of Ireland has recently been transferred from the charge of 
the board of education to the dej^artment of agriculture and technical instruction. , 
In connection with an article on the transference, by (irenville A. J. Cole, 
ing the survey’s work and published in the department’s journal, it is meilitiou^ 
that a laboratory for the examination of soils was established in Belfast in IB37 as a 
part of the geologicjil survey, and a soil survey projected. scheme was unfor- ^ 

tunately regarded by the authorities as either immaterial or inopportune, and it was 
left for Germany, the United States, Japan, and other nations to develop agricul¬ 
tural geology as a branch of organized rt'search.” In connection with the accouiita 
of recent drift surveys, chapters on the soils have bt'en included, and now that the 
geological survey has been transferred to the department of agriculture it is suggested 
that these drift surveys will be supplemented by the preparation of soil maps for 
districts of special agricultural interest. 

It is learned from A'a/wrc that the late J4)hn Tnnes, of Merton, Surrey, left his 
house, the Manor Farm, and two acres of groiiinl, to establish thereon a school of 
horticulture for giving technical instruction in the science and art of horticulture and 
the necessary physical and mental training incidental thereto. 

It is reiK)rted that the l^ng Island Railroad has located an experimental farm on 
Long Island, N. Y., to determine the po.ssibiIities <»f bringing the land into productive 
condition. The land is overgrown with scrub oak an<l pine, aii<l is typi(yil of large 
tracts which have never been cultivate<l, altliough lying at the very doors of a great 
market. 

The University of Melbourne hiis received a largely increased endowment from the 
government <»f Victoria on condition that a degree course in agriculture be‘ estab¬ 
lished. It is understood that the necessary arrangements for such a course have been 
completed, 

A monument to the late Max Maercker, director of the agricultural experiment sta¬ 
tion at Halle, was unveiled in Halle October 24. 

The name of the Durham College of Science, Newcastle-upon-Tyne, England, has 
Ixieii changed to Armstrong College. The agricultural de])artmeiit of the college 
remains in charge of Prof. Douglas A. Gilchrist. 

The secretary of state for the British Cohuiies has appointed Gerald Dodgeon to 
examine and repoj't upon (piestions relating to the development of the agricultural 
resources of British West Africa. 


o 
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The statement has recently been made that scientists often retard 
the progress of general and industrial science by their impractical 
views of practical affairs. The idea was not that investigation should 
be confined to utilitarian liiu'.s, or that research in pure science siiould 
be restricted—for what is pure science in one connection becomes 
applied science in another, but rather that in various lines of research 
more rapid and surer progress would be made if investigators brought 
to their work more practical knowledge of its economic relations. 
This appears to be a reasonable deduction, and there is much evidence 
to l)ear it out. Granting that all knowledge is useful, its useful aspects 
must be brought out, and there must })e intelligence in its application. 

In olden times men of science recognizc^d that to secure supj^ort for 
their investigations they must ‘‘disguise their work under a utilitarian 
cloak.” As time has gone on the world has become more sympatlietic 
toward science and less exacting in its demands to be assured of its 
immediate application. This is a result of education and its broadening 
influence, which has spread by contact to people of all classes; but 
nevertheless a large body of people continue to distinguish between 
what to them is theoretical or pure science, and what is applied science. 
To such, Doctor Jordan’s estimate of the value of science that it “lies 
in its relation to human conduct,’’ and the value of knowledge that it 
“lies in the use we can make of it,” will come as a vindication of a 
possibly unformulated conviction. As a matter of fact, institutions of 
research supported by public funds have gained popular support 
largely because they succeeded in devising helps in economic and utili¬ 
tarian affairs. 

The public expectations of practical results vary somewhat with 
the character of the investigation and of the institution. In the case 
of agricultural investigation the expectations have come to run very 
high, largely as a result of past experience and the confidence which 
has been inspired in this line of work. The experiment station is an 
institution for investigation in science as applied to agriculture. It is 
regarded as a utilitarian institution. Its purpose is the attainment of 
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results which will have a direct application to one of our fundammtal 
industries—direct in the sense that the gulf which often intervenes, 
between abstract research and its application will be bridged over. 

Definite practical knowledge is at a higher premium than ever 
before. The scientist who is cari*ying out investigations is more and 
more expected to develop the economic relations of his work. While 
we are more and more patient in awaiting conclusions, we expect that 
a definite ultimate aim will he kept coiistantl 3 ^ in view, which centers 
about some phase of agricultural production. This will constitute 
the real purpose of the undertaking, and will distinguish it in general 
character from research in pure science. 

Furthermore, the final results and suggestions must not only be 
practical in their relations, but they must be practicable as well. 
Certain practices which might he suggested are not practicable 
because they can not be fitted into farm operations, which have to be 
governed by certain conditions of first importance. 

The ability to see clearly the practical bearings of his work and to 
make its application is not given to every investigator. There are 
still some evidences of this in our experiuient stations, although as a 
class our station workers possess this ability in probably a grater 
degree, and are closer in their contact and relations with agricultural 
practice, than any similar class of workers in the world. The most 
successful of them have made a stud^^ of the farmer’s methods and 
shown a close sympathy with his needs. 

We still need in some directions more of intelligent, welhaimed 
investigation, which will be started right and pursued with a clear 
purpose to the very end. Our work in some lines is not carefully 
enough planned. It is fragmentary and not thorough. It needs sys¬ 
tematizing, and to have supervision which will stimulate it while giv- 
ing general direction. This need is enhanced by the division of the 
men’s time between college and station duties, and the interruptions 
which come from other causes. It is one of the arguments for a 
director and for a closer organization. 

One of the chief criticisms made upon our experiment station work 
has been the striving to secure practical applications too rapidly, and 
not giving time enough for the fundamental research on which theae 
applications must rest. It has been asserted that ‘rthe proportion of 
applied science in agriculture is too great in this country,” and that 
‘‘while we do not need fewer workers in applied agricultural sci^nce^ 
we do need more workers who would devote themselves to fundamentid 
research ” with an outlook to practical agriculture, doubtless. 

No one will dispute the need of more investigation of a fundamental 
character. The experiment stations them^ielves have demonstrated 
th^y and their work has led up to it. Before their advent the limila- 
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tiofis of our knowledge of agricultural science were not realized, and 
the gaps which we now perceive were not apparent. As the work has 
advanced the problems have become more intricate and the call more 
imperative for systematic and thorough investigation. To realize its 
importance we have only to remember how the work upon silage pres¬ 
ervation was promoted by the discovery of the real nature and cause 
of the changes, and the influences governing them. Immediately the 
way was open for more intelligent understanding of the problems. 
And in cheese making the fundamental investigations which showed 
the character of the compounds formed, the nature of the changes, 
and the influence of conditions clarified the whole subject of manufac¬ 
ture and ripening, and simplified the solution of minor problems. 

We are approaching the point in a number of departments of the 
work where there will be much waste of effort and much delay in 
reaching the final conclusions unless some classic fundamental inves¬ 
tigations can be carried out. To ,enable this will require some relief 
from the routine of the class room and the laboratory, and from the 
various forms of extension work. There is a very perceptible move¬ 
ment to free certain of the •station experts from heavy teaching duties, 
which is already attording some measure of relief; but the demands 
of the farmers’ institute upon the station staff' show no general 
diminution. 

Last year the station men in forty-three States and Tcu’ritories took 
a prominent part in the institute work. This involved three hundred 
and sixty men, who devoted to it an aggregate of over twenty-six hun¬ 
dred days. In one State alone the station specialists delivered two 
hundred and twenty-three addresses at institutes and similar farmers’ 
gatherings. This shows a just appreciation of station men as institute 
workers. They have a message for the farmers, and are in position 
to give advice upon a wide range of i^ractical questions. This work 
has increased in dignity and importance, as the great majority of 
farmers now go to the institutes to be instructed, and these meetings 
afford opportunity for the oral presentation of the station’s work and 
results. But important as the relation is, it is becoming more and 
more evident that to a large extent a separate staff of workers will 
have to be provided for the institutes. 

Too much of our work is done under pressure. This applies not 
only to the experiments themselves, but to the preparation of matter 
for publication. This seems inevitable under our present system, and 
where such a mass of material is published some of it is bound to be 
immature. But the matter might be much improved by more careful 
editing and supervision. 

The lack of editing impairs the usefulness and effectiveness of these 
writings, es^ially in the case of stations where little attention is 
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evidently paid to the matter. In reviewing publications we are 
infrequently misled or in doubt as to some important points, ow|Dif 
to the way in which the matter is presented. The data should be care¬ 
fully computed and compared, and summaries of the more important 
results given in the clearest manner. A table is a difficult thing for 
many people to understand, but the difficulties are greatly enhanced 
if the table is improperly constructed. 

There is often a feeling that the publications must be the complete 
record of the station’s work, and hence publications are loaded down 
unduly with data which adds to the expense of publication and are of 
interest to only an occasional reader. Ultimately the station’s publi¬ 
cations should give the permanent record of their work, as far as the 
important results and application are concerned; but much, if not 
most, of the data should he retained in the station’s unprinted records. 

The (question may well be asked whether, considering its real pur¬ 
pose, a bulletin should be published for general distribution until it 
has a definite message to carry. Bulletins which merely record data 
are of very doubtful value to the general public, and hence their pub¬ 
lication in large editions is an unnecessary expense. We still have 
meteorological bulletins, although not as many as formerly, which give 
only a record of the weather conditions, with no possible means of 
comparing them with the crop conditions of the season, and no attempt 
to tmee any relationship. We likewise have soil temperatures reported 
without reference to anything else, so that they can be of very little 
value to anyone except the writer, who presumably has other obser¬ 
vations related to them. We have descriptions of flora, though fewer 
than formerly, which stop just short of the vital point to agriculture; 
and we have weed studies which give the botanical relationships, dis¬ 
tribution, and habits of the plant, but only an imperfect method of 
eradication or subjection, if indeed an attempt is made in that direction. 

In the preparation of matter for popular distribution the point of 
view of the reader should be kept constantly in mind. In a weed bul¬ 
letin, for example, unless it be merely a preliminary warning, the vital 
thing to the farmer is a method for eradication, and he has a right to 
expect when he picks up a bulletin that this has been studied in a thor¬ 
ough manner, and will be presented to him along with the more tech¬ 
nical part in a clear, straightforward way. To nearly eradicate a weed 
is only to reduce its quantity, and the partial remedy will be only tem¬ 
porary. Furthermore, the farmer is encouraged to believe a halfway 
method will do. If the plant reproduces by rootstocks, the scattering 
joints, if allowed to remain, will rapidly produce more rootstocks and 
seeds and the difficulty will continue, often in more serious form. 

Instead of being content with a halfway method the author should 
endeavor to work out and present a thorough method of eradicating 
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the pest, even though it involve sonic added labor on the part of the 
farmer. If the weed is a sufficiently troublesome pest to command 
attention it is worth serious study, and the attempt should be to pre¬ 
scribe an effective and pra(‘licahle method of ridding fields of it. 

Unfortunately, not all investigators are good writers. They do not 
have the ability to present what they report in a logical, orderly 
sequence, so that one can follow clearly step by step and understand 
without a partial rereading of the article. This lack of coordination 
is the most serious editorial fault of our station literature, and the 
inference from it often is the serious one that the writer has not ana¬ 
lyzed his subject and coordinated its different parts. The subje(*t is 
frequently befogged by bringing a side issue into the discussion, and 
suggestions often lose their force from the manner in which they are 
presented. Clearness and simplicity of presentation are. of far greater 
importance than form and style, and are especially d('sirable in publi¬ 
cations intended for popular consumption, like the majority of the 
station Imlletins. 

There should be some person connected with eacdi station whose 
business it is to edit the station publications—to read them critically 
and see that the text and tables are clear and logical, lie may not be 
a special officer, ])ut he should represent the director in this important 
function. While this work calls for great tact, a discreet and consci¬ 
entious editor may exert great influence on the chara(‘ter of the litera¬ 
ture of a station. This has been demonsti'ated at several stations 
where more attention is given to these matters. The investigator 
should welcome the editor who can suggest some more effective and 
attractive form for presenting his ideas. 

The text should be edited for fac^t as well as for clearness, and in 
this the scrutiny of specialists in a number of lines will often bo help¬ 
ful. It will prevent narrowness, and will make the bulletin the prod¬ 
uct of the constructive and critical skill of a number of minds. It 
were well for every station man to regard the publication of his bul¬ 
letin as the culmination of his work upon the subject up to that 
point, the product by which his colleagues and the world will judge 
him. His real interest lies in that which will endure, will serve as a 
basis for science, or will at once serve an economic end. And the 
people’s real interest is that the economic relations of scientific work 
be so clearly developed that their application can be made in everyday 
affairs. 

The exercises connected with the installation of Dr. Edmund Janes 
James as president of the University of Illinois occupied most of the 
week beginning October 15, and were of an unusually interesting 
character because of the large number of administrative officers and 
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professors connected with foreign and American universities and col¬ 
leges who were in attendance, the variety and scope of the papers read, 
and the subjects discussed at the meetings held during the week. 

The wonderful growth of the university in the past ten years, both 
in material equipment and in the number of its faculty and students, 
afforded a splendid demonstration of the possibilities of the develop¬ 
ment of the institutions founded on the Morrill Acts of 1862 and 1890 
and the Hatch Act of 1887, when once the people of a State are 
thoroughly aroused to the importance of maintaining and extending 
higher education on a National and State basis. This university is 
directly the outcome of the National land-grant act of Congress for 
higher education, and has been maintained wholly by State and 
National funds. 

In 1895 the University of Illinois had four colleges in six buildings, 
less than fifty members on its faculty, and about six hundred students. 
In 1905 it has eleven colleges in twent 3 ^-fivc buildings, four hundred 
and eighty-seven members on its faculty, and nearly four thousand 
students. In the same period the legislative appropriations have 
increased from $295,000 to $1,500,000. 

Among the subjects most prominently and thoroughly discussed 
on this occasion were the relations of the State to education in both 
higher and lower schools, and the best methods of administration for 
American univei\sities. The functions of the university or college 
president and the relations of the faculty to the president and board 
of trustees were most earnestly discussed, and a marked divergence of 
opinion regarding the authority which the president should possess 
was brought out. It was evident that while university development 
in this country in I’ecent years has been in the direction of the central¬ 
ization of authority in the president, there was a strong feeling in the 
minds of many of the eminent educators gathered on this occasion that 
this tendency had gone too far, and that in some ways the boards of 
trustees and the college faculty should be brought closer together and 
exert more influence in determining the educational policy of the 
institution. 

In the conference of college and university trustees, the first of its 
kind held in this country, much attention was given to questions relat¬ 
ing to the management of finances and accounting for funds. The 
desirability of stricter accounting and more intelligible and accurate 
financial reports was strongly insisted on. 

Agriculture as a subject on which has been based one of the main 
divisions of the university, and which in recent years has fully shared 
in the general prosperity of the institution, was given full recognition 
in the programme of the installation exercises. In his inaugural 
^dress, in which great stress was laid on the importance of maintain¬ 
ing the courses of instruction in the university on a high grade and 
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increasing research work, President James used the college of agricul¬ 
ture as an illustration of a university department which had developed 
so rapidly in number of students that it was evident the day was not 
far distant when it would be impi*acti(;able for the university to care 
for all the students in agriculture who would come for instruction on 
the present basis. He was therefore in favor of raising the require¬ 
ments for entrance to the college of agriculture, and at the same time 
seeking to provide for the secondary education of thousands of students 
in special public schools to be esbiblishcd in different parts of the State. 

The degree of doctor of agriculture was confeiTed upon former 
Secretary of Agriculture Norman J. Colman and Hon. A. H. Sanders, 
editor of TJte Breeden^ Gazette^ as distinguished leaders of agricultural 
progress in this country; and at the assembly of the college of agri¬ 
culture the services of Doctor Colman to agriculture were set forth in 
addresses by Col. Chas. F. Mills and the Director of this Office. In the 
response to these addresses made by Do(‘tor Colman, as well as in the 
remarks of other speakers, the history of the Hatch Act and the con¬ 
sequent development of agricultural education and research in this 
country were described in outline. In this way attention was drawn 
to the fact that the National Government, through its Department of 
Agriculture and Congress, had been largely instrumental in laying 
the foundations of our present system of agricultural education and 
research, and had cooperated with the colleges and stations during all 
the stages of their development. 

Last year the trustees of Cornell University passed a resolution 
creating what is virtually a board of visitors for the college of agri¬ 
culture, composed of representatives of the State and district agri¬ 
cultural societies. The trustees invited each of these societies to send 
a delegate annually, at the expense of the university, to visit the col¬ 
lege of agriculture and make an inspection of its work. 

In accordance with this provision, delegates from a large number of 
these societies visited the college early in October of this year. An 
opening talk was given by President Sehurman, and Director Bailey 
spoke to the delegates on the purpose for which the college farm 
should be utilized. A tour was made of the farms, laboratories, and 
other buildings of the college and the experiment station, and the 
work was described. The delegates formed a permanent organization, 
called the Now York State Committee for the Promotion of Agricul¬ 
tural Education and Research, adopted a constitution, and elected 
officers. The president of the State Breeders’ Association was elected 
president of the new organization, the president of the State Fruit 
Growers’ Association was elected secretary, and the secretary of the 
Western New York Horticultural Society, treasurer. 

The committee will meet at the college in October each year. The 
authorities look for very good results from this organization. It is 
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official and representative. It will bring all the farmers of the State 
into more intimate knowledge and touch with the work of the college 
and station, and will help to give the various agricultural organiza¬ 
tions an individual interest in the institution. It is a recognition of 
the relation of the college of agriculture to the farmers of the State, 
and of the fact that the college to be most effective should understand 
and appreciate the agricultural needs, problems, and aims of that class 
of people. 

Professor Bailey’s remarks to the delegates upon the purpose of 
the college farm are of interest as representing the prevailing 
views of agricultural edu(*ators upon this point and as showing the 
gradual evolution of ideas which has taken place. The purpose of 
the farm in connection with collegiate instruction in agriculture has 
been a fruitful topic of discussion ever since the establishment of agri¬ 
cultural colleges, and the prevalent notion regarding its relation to 
instruction has undergone many changes. 

Professor Bailey presented abstracts of letters bearing upon this point 
from deans and professors in some of the leading agricultural colleges. 
The general consensus of opinion was that the college farm should be 
looked upon as an outdoor laboratory for instruction in those things 
which require contact with practical things, rather tha*\ as a model 
farm or one for growing maximum crops or for giving students a 
large amount of practical training. / 

‘‘It seems to me,” Professor Bailey said, “that we have nnw come 
to the final and proper stage or idea, that the college or university 
farm must be a laboratory. The pattern farm, model farm, com¬ 
mercial farm, and illustration farm are all incidental and secordary 
to this general purpose. ... A college farm is a means to an_^/fi'J 
The end is the tea<;hing of students; the growing of maximum q-ops 
may or may not be the best way of attaining this end. We hoje to 
conduct our farms on the best business principles and in confer aity 
with the very best farm practices; we expect to make them interest¬ 
ing and attractive to students and visitors; nevertheless, the laboratory 
utilization of these areas is to be our first consideration. If we are 
not using farms as a means of training meji, then we are not tging 
them for pedagogical purposes, and the future will not justify our 
possession of them.” 
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AGEICULTURAL CHEMI8TEY. 

The determination of phosphoric acid by means of ammonium phospho- 
molybdate, G. P. Baxter and R. C. (Jripfin (Amer. Chem. Jour.j 34 i^l90n)^ No. S, 
pj). 204 - 211 ).—This is a second paper on this subject and deals especially with the 
nature and amount of the occluded substances in the ammonium phosphomolybdate 
precipitate. 

The results of the investigation confirm the conclusion reacdied in the previous 
paper “that it is possible to obtain ammonium phosphomolybdate constant in com¬ 
position and in a stiite suitable for weighing, so that it may be used for the accurate 
estimation of ])hosphori(; acud.” The precipitation should be performed at room 
temperature by pouring tlu^ phosphate solution into the molybdic acid. “If the 
precipitation is performed in the reverse manner the composition of the precipitate 
varies considerabl y. ’ ’ 

The precipitate is the diammonium salt which when heated to a high temperature 
with ammonium nitnite is converted almost completely into the triammonium j)ho8- 
phomolybdate. “The ammonium in the pre<*i})itate is readily replaced by potassium, 
in the presence of a high concentration of potassium salts, but the reverse change 
takes place if the potassium ])hosphoniolybdaU^ is then treated with concentrated 
ammonium salts.” Tt was found that the precipitate occludes varying amounts of 
both molylxlic acid and ammounium molybdate, according to the conditions of 
precipitation. 

The Pemberton method of determining phosphoric acid by titration of ammonium 
phosphomolybdate with standard potassium hydroxid is condemned as inaccurate 
because (1) the precipitates occludes varying amounts of molybdic acid; (2) 24 mole¬ 
cules of alkali are required for the neutralization of I molecule of ammonium phospho- 
inolyMate and not 28 as commonly assumed; and (3) titration with phenolphthalein 
in the presenc’e of ammonia always yields uncertain results. 

“ No methc^d for estimating phosphoric acid, which dei^^nds upon the determina¬ 
tion of the molybdic acid in ammonium phosphomolybdate, is accurate unless allow¬ 
ance is made for the occluded ammonium molybdate and molybdic acid.” 

Determination of citrate-soluble phosphoric acid in superphosphate, O. 
Sbib (Ziftrhr. Analyt. Chem., 44 (1905), No. 6-7, pp. 397, S98). —The folio wing quick 
method is proposed as a substitute for the official Petermann method used in Belgium: 

To 2J gm. of the superphosphate in a small mortar add in 10 cc. portions while 
still warm a mixture of 20 cc. of concentrated sulx>huric acid and 80 cc. of water, grind¬ 
ing the superphosphate with the acid mixture and pouring off the solution into a 
I liter flask. The operation is repeated 3 times, when the residue is washed into the 
flask with the remaining acid solution and the flask is shaken for half an hour in a 
rotary apparatus. The solution is cooled and the flask filled to the mark with water. 
The solution is filtered and 50 cc. of the filtrate is used for the determination of pho(^ 
phoric acid by itieans of magnesia mixture. Comparative tests by the author and 
others of this method and Petermann’s method show closely agreeing results. 
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On the determination of phosphoric acid, F. Raschig {Ztschr. Angew. Chem,f 
18 {1906), No, 24, p, 95S).--A reply to Hlavnicka’s criticism of the author^s method 
previously noted (E. S. R., 17, p. 6) in which the reliability of the method is main¬ 
tained and the use of a clear blue glass is recommended to increase the sharpness of 
the reaction in titrating with methyl orange. 

Detection of natural phosphates in phosphatic slags, L. Lbdoux ( Cong, Chim, 
Pharrn. TAPge, 1906, pp, 129-1S4; abs, in Jour, Soc, Chem, Indus., 24 {1905), No, 16, 
p. rw).—“The method consists in extracting the phosphate, first with citric acid, 
which dissolves all the phosphoric acid of the slag, and then with nitric acid. The 
latter extract only gives a precipitate with ammonium molybdate when mineral 
phosphates have been added to the slag.“ 

A new reagent for potassium, E. P. Alvarez {Chem, News, 91 {1905), p, 146; 
abs. in Anah/st, SO {1905), No. 352, pp. 254, 256).—Tho reagent proposed is “icono- 
gene,” sfMlium amidonaphthf)! sulphonate, which it is claimed in 5 per cent solution 
gives in neutral solutions of potash compounds a white, very brilliant, crystalline 
precipitate of potassium amidonaphthol sulphonate which is slightly soluble in water 
and insoluble in ah'ohol. Ammonia salts are not precipitated and magnesia com¬ 
pounds do not interfere with the reaction, if sufficient ammonium chlorid is present. 
Nickel, cobalt, and bismuth give precipitates insoluble in excess of the reagent. 

Contribution to the analysis of nitrate of soda, R. Bknsemann {Ztschr. Angew, 
Chem., 18 {1905), Nos. 24, p. 939; 31, pp. 1226-1228 ).—The method proposed (a pre¬ 
liminary note on which was referred to in E. S. R., 17, p. 7) is as follows: 

Dissolve 80 gm. of the nitrate in water, making the volume 1,000 cc., dilute 50 cc. 
of this solution with water, acidify w ith nitric acid, and add silver nitrate. The sil¬ 
ver chlorid i)recipitated multiplied by 10.192 gives the per cent of sodium chlorid. 
Dilute a second portion of 50 cc., acidify with hydrochloric acid, and add barium 
chlorid. The barium sulphate obtained multiplied by 15.230 gives the per cent of 
sodium sulphate. Evaporate to dryness 100 cc. of the solution with 16 gm. of crys- 
talized oxalic acid, take up in water, and evaporate to dryness again, repeating this 
operation 5 times. 

Ignite the residue, heating gently at first, and maintaining at a red heat for 15 
minutes. Dissolve the ignited mass in water, making the volume 250 cc. Dilute 
125 cc. of this solution with water, acidify with nitric acid, and add silver nitrate. 
The weight of silver chlorid obtained multiplied by 24.146 gives the per cent of 
potassium perchlorate. Titrate 100 cc. of the solution with standard sulphuric acid 
(80 gm. of SO3 per liter), or nitric acid (108 gm. of N2O5 per liter), or hydrochloric 
acid (73 gm. per liter). The acid required, less 0.2735 cc. for each per cent of sodium 
chlorid and 0.1305 for each per cent of potassium chlorate, multiplied by 3.375 gives 
the per cent of nitric acid (N/lg). 

The chlorate is determined by the Gilbert method, as follows; Mix 20 gm. of 
the nitrate with pyrolusite and some sodium carbonate solution; dry the mixture, 
melt, and ignite; dissolve the ignited mass in a liter of water; acidify 200 cc. of this 
solution with nitric acid, and add silver nitrate. The silver chlorid obtained mul¬ 
tiplied by 21.359 gives the per cent of potassium chlorate. Tests of the method on a 
number of samples of nitrate are reported. 

The analysis of cyanamid, K. Perotti {Rend. Soc, Chim, Roma, 1904, p, 192; 
abs. in Ztschr, Angeic. Chem,, 18 {1905), No. 23, pp. 906, 907 ).—In the method pro¬ 
posed cyanamid is dissolved in water, and an excess of ammoniacal silver nitrate is 
added, the excess being determined by the ordinary potassium sulphocyanate 
method. 

The quantitative estimation of nitric acid and nitrates, W. H. Easton {Qiem. 
Engin., 1 , pp. 142-145; abs. in Jour. Amer. Chem. Soc,, 27 {1905), No, 7, Rev., p. 394 ).— 
An electrolytic method of reducing nitric acid or nitrate to ammonia in a copper 
solution acidified with sulphuric acid and distilling the ammonia into standard acid is 
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described. The method of Vortmann based on the use of known amounts of copper 
sulphate and sulphuric acid and the titration of the excess of sulphuric acid after the 
reduction of the nitrate is also described. 

Determination of nitrites in waters, W. P. Mason (Jowr. Amer. Chem. Soc.j 27 
{1906)^ No. p. 614; Chem, News, 91 (1905), No. 2379, p. 299 ).—A brief note calling 
attention to the considerable amounts of nitrites which may get into distilled water 
in the laboratory from the presence of burning Bunsen lamps. 

The rapid analysis of cream of tartar and tartaric acid baking powders, 
R. 0. Brooks (Penmylmnia Sta. Rpt. 1904^ pp. W-145) .—This description of a method 
suggested for the examination of baking powders was presented at the meeting of the 
Association of Official Agricultural Chemists in 1904 (E. 8. R., 16, p. 327). 

Analysis of formaldehyde sold in North Dakota, F. F. Ladd (NoHh Dakota 
Sin. Rpt. 1904t pf. I, pp. 18-29 ).—Analyses of a large numbijr of samples of formalde¬ 
hyde are reported. The data for the different samples are grouped according to the 
drug companies from which they were reported hy retail druggists as having been 
purchased. 

Forty-one samples showed a maximum, minimum, and average formaldehyde 
content of 42.41, 36.78, and 39.72 i>er cent respectively; 34 samples maximum, mini¬ 
mum, and average percentages of 41.40, 34.87, and 38.82; 19 samples maximum, 
minimum, and average percentages of 39.82, 25.42, and 33.75; 41 samples maximum, 
minimum, and average percentage’s of 39.37, 21.60, and 35.12; and 81 samples maxi¬ 
mum, minimum, and average percentages of 41.28, 14.17, and 37.40. Experiments 
made at the station showed that formaldehyde does not lose strength upon standing. 

The results indicate that c<unmercial formahlehyde is adulterated to a considerable 
extent, which is believed to be the main reason why formaldehyde has not given 
more general satisfaction in the treatment of wheat smut. It is reported that retailers 
have been found guilty of selling short weight or measure, and it is believed that the 
price at which formaldehyde has been retailed is out of j^roportion to its cost. 

Detection of adulteration in maple sugar and sirup, C. II.. Jones ( Vermont Sta. 
Rpt. 1904, pp. 446-457 ).—This is a preliminary report on studies which are being 
made at the station on the detection of cane sugar when added to maple products. 

The amount and character of the ash is considered of specaal importance in differ¬ 
entiating pure from adulterated products. On the basis of numerous analyses the 
minimum ash content of pure maple sirup weighing 11 lbs. to the gallon is placed at 
0.5 per cent and of maple sugar at about 0.6 per cent, which minimum figures it is 
stated are rarely attained even with far more thorough filtration than factory equip¬ 
ment affords. The methods employed and the resulta obtained in the analysis of 
the ash of 24 samples of pure and 8 of adulterated maple products, and of 8 commer¬ 
cial samples of brown sugar, raw cane sugar, and glucose are reported. The deter¬ 
minations to which particular importance is attached are the total ash and the 
amount and alkalinity of the soluble and insoluble ash. 

The determination of the volume of the precipitate produced in the sugar solution 
by lead subacetate, while having its limitations, is considered of great value and 
capable of practical application. This tesf as used by the author is made by dis¬ 
solving 5 gm. of the sample in 10 cc. of water, transferring to a gr^uated sedimen¬ 
tation tube, adding 2 cc. of standard lead subacetate solution, and centrifuging for 4 
minutes at a speed of 1,400 revolutions per minute. Pure maple products of average 
quality show a reading varying from 1.5 to 3 cc. A similar test has been worked 
out and used by Hortvet (E. S. R., 16, p. 846). 

The author also discusses the reliance that may be placed upon the aroma and 
color of maple products, and the ratio of lime to potash. The limited number of 
analyses reported show a much higher ratio of lime to potash in brown sugar than 
in maple products and also a higher sulphate content Further investigations are to 
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be made along these lines, and also concerning the organic acids normally present in 
pure maple products. 

On the determination of fat in milk poor in fat, T. 8. Thomsen (Landw, Vm. 
StaL, (1905), No. 4-5, pp. —Experiments were made with buttermilk, 

skim milk, and various mixtures and dilutions of these with water. The Gottlieb 
method gave higher and, according to the author, more reliable results than the 
extraction method. The results of fat determinations on buttermilk and skim milk 
before and after peptonizing led to the conclusion that the impurities in the fat 
obtained by the (Tottlieb method are very slight. 

A study of the HUbl, Hanus, and Wijs methods of iodin absorption, H. L. 
Wii^oN (Penmylrania Sla. lipL 1904, pp. 140-150). —The w'ork here reported was done 
in cooperation with the associate referee on fats and oils of the Association of Official 
Agricultural Chemists, the results of which have already been noted in the report of 
the referee (E. 8. R., 15, p. 438). 

Some notes concerning Halphen’s test for cotton-seed oil, E. Fulmer ( Wa^h- 
mgton Sta. Bui. 07, pp. Noted from another publication (E. 8. R., 14, p. 830). 

Reaction of lard from cotton-seed meal fed hogs with Halphen’s reagent, 
E. Fulmer ( Washington Sta. Bui. 67, pp. Noted from another publication 

(E. S. R., 16, p. 226). 

The precipitation limits with ammonium sulphate of some vegetable pro¬ 
teins, II, T. R. Osborne and 1. F. Harris (Amer. Jonr. Physiol., 13 (1905), No. 5, 
pp. 436-447). —The present paper is a continuation of work previously noted (E. 
8. R., 15, p. 222). The principal conclusions drawn from the investigations are as 
follows: 

“ Hofmeister’s method of fractional precipitation of proteins from their solutions 
by ammonium sulphate affords, in most cases, a valuable and ready means for 
the separation of such substances when associated in the same solution. 

“ The precipitation limits are not characteristic for each individual protein sub¬ 
stance, as is commonly assumed, but appear to dejxjnd on the conditions existing in 
the solution at the time of precipitation. . . . 

* “ Vegetable globulins can not be distinguished from vegetable albumins by means 
of their precipitation limits with ammonium sulphate, since many of these globulins 
are not precipitated until the concentration in ammonium sulphate is raised well 
above one-half saturation, while leucosin, the best characterized albumin of vege¬ 
table origin now known, is almost completely precipitated at one-half saturation.** 

The glycocoll content of different proteids, F. Dubkowin (Jnaug. Diss., St. 
Petersburg, 1902; nhs. in Physiol. Russ.\ 3 (1904), Nos. 48-60, p. 184). —Cleavage was 
induced in a large number of proteids by treatment with sulphuric acid. No glyco- 
coll group was found in the vegetable proteids examined. On the other hand, the 
proteids of connective and skeletal tissue gave large quantities of glycocoll. Judged 
by the glycocoll content of their cleavage products collagen, ossein, chondin, and 
elastin are closely related. The proteid of the crystalline lens of the eye was found 
to contain 4.5 per cent tyrosin and 0.7 per cent glycocoll. No glycocoll was found 
in the cleavage products of myosin. 

Determination of hippuric acid in urine, R. E. 8talltngs (Pennsylvania Sla. 
Rpt. 1904f pp. Using a modification of Konig*s method, hippuric acid, uric 

acid, and benzoic acid were determined in samples of urine of a steer, and also to test 
the method in an artificial mixture of these acids to which a small amount of sodium 
hydroxid had been added. In tlie case of the artificial mixture, the results obtained 
for hippuric and uric acids were too low. The greatest discrepancy was observed with 
the uric acid, while the benzoic acid was too high. In the case of urine, fairly con¬ 
cordant results were obtained. 
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Ten lectures on biochemistry of muscle and nerve, VV. D. Halliburton 
{Philadelphia: P. Blaklston^s Sm d* Co., 1904^pp. X VT h pin. 8^ jigs. 17; rev. ht Jour. 
Amer. Chem. Soc.^ ^ {1905)^ No. 4^ pp. 448-450 ).—The topics (ionsidered have to do 
with muscle ferments, pit^ineritM, glycogen, lactic aidd, creatinic, and phosphocarnic 
acid, the chemical changes accompanying contraction, muscle proteids, the meta¬ 
bolism of nerve, coagulation of nerve proteids, the (chemical changes in nerve during 
degeneration and regeneration, and related topics. The volume embodies the 
author’s opinions based on the results of his investigations. 

Miscellaneous analyses, C. H. Jonks and E. M. Hollister ( Vermont Sta. Rpt. 
1904, 2 )p. 457-4^1 )-—Analyses are reported of 20 samples of materials furnishing 
nitrogen, phosphoric, acid, and potash, 15 samples of wood ashes, 2 samples of home- 
mixed fertilizers, 2 samples of Peruvian guano, 4 samples of muc^k, and 1 sample 
each of barley and weed silage, oats and pea silage, foul seed, bone and lime, dry 
waste and greasy waste from a woolen mill, hen manure, wee<l killer, and maple 
sugar. 

Report of the chemist: Division of foods and feeding, J. B. Lindsey {Massa- 
chusetts Sla. Rpt. 1904i pp- 87-44 )•—In this part of the report statements are made 
concerning the extent and character of the work done during the year. Of 2,02(1 
pieces of glassware examined in the execution of the dairy law, 200 were found 
inaccurately graduated. 

Report on general work in the chemical laboratory, C. A. (Joessmann 
{MaMachnsetts Sta. Rpt. 1904^ pp. 104-110).—Briai notes on the examination of wood 
ashes, lime ashes, and miscellaneous material, an<l on phosphatic slag and experi¬ 
ments with native phosphates. 

By fusing 1 part of Canadian apatite, containing 31.22 per cent of phos])h()ric acid, 
with 4 parts of a mixture of 23 parts of sodium carbonate and 39 parts of potassium 
carbonate, 3.68 per cent of the phosphoric acid was made soluble in water and 26.78 
I>er cent soluble in neutral ammonium citrate, leaving only 0.76 ])er cent insoluble. 
By fusing 1 part of the apatite with only 1.15 parts of the carbonate mixture (the 
theoretical amount required to convert the phosphate into soluble form), 2.56 per 
cent of the phosphoric acid was made soluble in water and 15.96 i)er cent soluble in 
citrate solution. Boiling the phosphate in solutions of the carbonates of various 
strengths showed little effect in rendering the phosphori(‘. acid soluble. 

Proceedings of the twenty-first annual convention of the Association of 
Official Agricultural Chemists, held at St. Louis, Mo., September 26, 27, 
and 28, 1904, edited by H. W. Wiley ( U. S. Dept. Agr., Pur. Chem. Bui. 90, pp. 
254). —This is the official report of the proceedings of the convention. A summar¬ 
ized account of the meeting has been given (E. S. K., 16, p. 320), and a circular of 
the Bureau (jontaining extracts from the proceedings noted (E. S. K., 16, p. 539). 

METEOROLOGY—WATER. 

Monthly Weather Review ( Mo. Weather Rev., 88 {1905), Nos. 4t pp. 1^-182, jigs. 6, 
charts 13; 5, pp. 188-282, jigs. 16, charts tO ).—In addition to the usual reports on fore¬ 
casts, warnings, weather and (Top conditions, meteorological tables and charts for the 
months of April and May, 1905, recent papers bearing on meteorology, recent addi¬ 
tions to the Weather Bureau library, etc., these numbers contain the following arti¬ 
cles and notes: 

No. 4.—Special contributions on Studies on the Diurnal Periods in the Lower Strata 
of the Atmosphere—III, The Diurnal Periods of the Vapor Tension, the Electric 
Potential, and Coefficient of Dissipation, by F. H. Bigelow; The Observations with 
Kites at the Blue Hill Observatory, 1897-1902, by F. H. Bigelow; Mathematical 
Theory of the Nocturnal Cooling of the Atmosphere (illus.), by S. T. Tamura; The 
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Influence of Small T^kes on Local Temperature Conditions (illus.), see p. 224, by J. L. 
Bartlett; The Great Indian Earthquake of April 4,1905, as Recorded at the Weather 
Bureau (illus.), by C. F. Marvin; Rhododendron Leaves as Thermometers, by J. F. 
Johnson; Fake Rainmaking, by W. L. Moore; Wind Velocities for Different Alti¬ 
tudes and Exposures, by A. J. Mitchell; Tornadoes of March 17, 1905, in Western 
Oklahoma, by C. M. Strong; Some Temperatures Taken on Lakes Huron and Supe¬ 
rior in July and August of 1904, by F. L. Odenbach^ A Cold Weather Dust Whirl, 
by F. W. Proctor; Note on the Winds of the Region Adjacent to the Gulf of Cali¬ 
fornia, by G. H. Stone; A Heavy Deposit of Hoarfrost and its Effect in Retarding 
Nocturnal Cooling (illus.), by D. A. Seeley; and Tornado of April 14 near Pensa¬ 
cola, Fla., by W. F. Reed, jr.; and notes on unusual weather at Dodge, Kans., snow 
and frost crystals, tidal phenomena, and meteorological course at Williams College. 

No. 5.—Special contributions on Studies on the Diurnal Periods in the Lower Strata 
of the Atmosphere—IV^, The Diurnal Periods of the Terrestrial Magnetic Field and 
the Aperiodic Disturbances (illus.), by F. H. Bigelow; Proposed Observations in 
Meteorology to lie Undertaken during the Expedition to Observe the Total Eclipse of 
the Sun in Spain and Tunis, August 30, 1905 (illus.), by F. H. Bigelow; Snowfalls, 
Freshets, and the Winter Flow of Streams in the State of New York (illus.), by R. E. 
Horton; The Rainfall of the Drainage Area of New Orleans, La. (illus.), by F. 8. 
Shields; Canadian Seismographic Records (illus.), by R. F. Stupart; and Supplying 
Moisture in Connection with Artifical Heating, by G. A. Loveland; and notes on 
meteorology and the teachers of {diysics, sounding balloons at St. Louis, Mo., atmos¬ 
pheric explorations in the Tropics, atmospheric electricity, notes on earthquakes by 
Weather Bureau observers, and storm warnings at wireless telegraph stations. 

Summaries of temperatures, rainfalls, and sunshines, E. F. Ladd [North 
Dakota Sta. Rpt. 1904i l)t. i, />/>• 1^-17 ).—^Tables are given which show the monthly 
and annual temiKirature and rainfall for 1904, the annual rainfall since 1892, monthly 
and annual rainfall since 1895, monthly and annual sunshine record for 1904 and 
for each year since 1899, and daily observations on evaporation from a water surface, 
May to September, 1904, with monthly summaries of evaporation and rainfall for 
the same period during the years 1902 and 1903. 

The mean temperature as recorded at Fargo for the year 1904 was 37.05® F.; the 
maximum temperature 91, in August; the minimum —39, in January. The annual 
rainfall was 20.26 in. as compared with 20.83 in. for the previous 13 years. The aver¬ 
ages for a series of years show that the larger proportion of the rainfall occurs during 
the growing period, the total rainfall or snow calculated as rain for the 5 months, 
November to April, being less than 2 in. 

‘‘There has l)een since 1901 a regular decrease in the per cent of sunshine recorded 
from 49.43 per cent to 39.04 per cent. There has been also an increase in cloudy 
weather but a decrease in evai)oration from a water surface and generally an increase 
in rainfall.” 

The total amount of water evaporated from a water surface during May to Septem¬ 
ber, 1904, was 6.09 in. j>er month or 0.215 in. per day, the total amount evaporated 
during the period being 30.44 in. as compared with 28.12 in. in 1902 and 41.87 in. in 
1903. “In 1902 the evaporation was 1.96 timas the rainfall for the same period. 
In 1903 it was 2.58 times as great, and in 1904 it was 2.47 times as great. Or, in 
other words, the evaporation from a water surface is from 2 to 2.5 times the amount 
of the rainfall for the months under consideration.” 

Meteorology, T. M. Carpenter (Pennsylvania Sta, Bpt. 1904, pp> 155-189, 289- 
291 ).—The observations here recorded are of the same character as those reported 
in previous years (E. S. R., 16, p 750). Monthly summaries of observatioi^^ are 
'ceen in the body of the report and the detailed record in an appendix. The sum- 

.ry for 1903 is as follows: 
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Summary of meteorological ohservatiomy 1903. 



1 

1903. 

Growing season 
(Apr.-Sept.). 

— 

Barometer (inches): a 

Mean. 

30.a51. 


Highest. 

30.768 (Nov.21). 


Lowest. 

29.237 (Apr.3). 


Temperature (® F.): 

Mean. 

48.4. 

61.4. 

Highest. 

89 (July 3,10). 

89 (July .S. 10). 

18 (Apr. 5). 

19.2. 

Lowest. 

~b (Fob. 19). 

Mean daily range. 

17.6'..'.. 

Greatest daily range... 

46 (Apr.4). 

4.') (Apr. 4). 

Ijeast daily range T.. 

3 (Mar. 7, Aug. 28, Oct. 6, 
Dec. 9). 

79.6. 

Mean daily relative humidity (per cent). 

79.2. 

Rainfall (inches): 

Total. 

44.09. 

* 25.73 

Greatest monthly. 

7.26 (June). 

Greati'st dally.. . 

3.12 (Aug. 28). 

3.12 (Aug. 28). 

69. 

Number of days' on which 0.01 in. or more of rain 
fell. 

Mean percentage of cloiidine.ss. 

131. 

66 66. 

67.4. 

Number of day.s on which cloudiness averaged 80 
per cent or more. 

Average hours of sunshine per day. 

lU. 

67. 


6 h. 18 m. 

Last frost in spring. 


May 9 

Sept. 19. 

First frost in fall. 





«January and February not included. 


ft January not included. 


Weacher of 1904, S. Bloke ( Year Book Col. Ayr. and Ifort. Ilolnies Chapel^ l904y 
pp. 23-98y charts 3). —Weekly averages of barometer readings, temperature, and pre¬ 
cipitation at the College of Agriculture and Horticulture, Fiolmes (yhai)el, Cheshire, 
England, are recorded in tables and diagrams, an<l the general weather conditions 
of the year are discussed. 

“The total rainfall for the year, 24.03 in., is the lowest since 1887, when 20.42 in. 
was registered. July and August were the wettest months with 2.83 and 3.73 in., 
respectively. March and June were the driest with 1.17 and 0.94 in. There were 
only 174 days on which a roi'ordable amount of rain fell as compared with last year’s 
204. . . . The chart of the weekly barometric reading . . . shows clearly the steadi¬ 
ness of the barometer during the })eriods when little or no rain fell and also the 
great fluctuations from drought to rain and vice versa. . . . The chart of weekly 
average temperatures, maximum and minimum, shows a gradual rise from the 
beginning of the year to the middle of July, and then a similar fall to the end of the 
year, with some few variations. The highest temperature of 85° F. was reached on 
August 3, and the lowest was 22 degrees of frost registered during . . . November.” 

Climatological data for the year 1904 (Bpt. Bur. Agr.y lAihorand Indus. M<mt.y 
9 {1904) y pp. 388y 389). —A compilation of observations at 45 places in the State on 
temperature, precipitation, cloudiness, and direction of wind, with data for elevation 
and the number of years records have been kept. 

Besults of meteorological observations in the year 1902 {Ber. Met. Com, 
Naturf, Ver, Brunny 32 (1902)y pp. XIV-Y170y charts 0). —This is the twelfth report 
of the meteorological commission of the Society of Naturalists of Briinn, Austria, 
giving detailed tabular summaries of observations at a large number of stations under 
the direction of the central office of Briinn. 

Meteorology, P. BonAmb (Rap. An. Sta. Agron. Mauriiiusy 1904^ pp, 1-9 ).— A 
record is given of observations during 1904 at the agricultural experiment station of 
Mauritius on atmospheric pressure, temperature, precipitation, humidity, and evap¬ 
oration. 

The weather 1904-6, F. J. Plymen (Jowr. Southeast. Agr. Col. Wye, 1905y No. 14y 
pp. 262y 263).—The general weather conditions at the Southeastern Agricultural Col¬ 
lege at Wye during the 17 months ended May 31, 1906, are described. 
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Notes on the difference of temperature, McGill CoUegre grounds and Mount 
Boyal, Montreal, Canada, 0. H. McLeod and II. T. Barnes (7Voc. and Trans, 
Roy,Soc. Canada, 2. ser. 10 {1904), Sec, IIlpp. 71-125, pis, .—Comparative obser¬ 
vations on the college grounds, 180 ft. above sea level, and on Mount Boyal, 800 ft. 
above sea level, are reported in tables and diagrams and briefly discussed. 

The curves show “that any marked change in temiHjrature at the lower station 
has been heralded by a change in the same direction at the higher station by an 
interval of time, sometimes as great as 24 hours. This interval, which seems to be 
very variable, depends probably upon wind conditions. . . . 

“No attempt hits been made to trace the connection between wind or general 
weather conditions and the differential curves. Without consideration of such 
effects it wouhl appear that the following relations hold: («) Normal differences in 
temperature vary with the average air temperature, increasing negatively as temper¬ 
ature falls, {h) Departure from normal differences in a negative direction indicates 
lower air temperatures, and in a positive direction change to warm weather.” 

Reprints of papers and charts relating to meteorology and terrestrial 
magnetism, <1. Hellmann (Neudmcke ran SchrifUn nnd Karlen a her Meieoroloyie and 
Erdmagnetismus, lierlin: A, Asher A: (h., 1904, ml. 15, pp. ,i2^; rer. in Science, a. ser,, 
22 (1905), A^o. 552, p. 116). —This is the fifteenth and final volume of this biblio¬ 
graphical work, including the more important papers relating to meteorology and 
terrestrial magnetism. 

The influence of small lakes on local temperature conditions, .1. L. Bajit- 
LETr (Mo, Weather Rev., 32 (1905), No. 4, pp. 147,143, Jig. 1). —A comparison is made 
of observations on temperature at Washburn Observatory, University of Wisconsin, 
wdiich is located on a ridge between Lakes Mendota and Monona, and at Harvey, 
Portage, Beloit, and Dodgeville, located respectively to tlu^ east, north, south, and 
west of Madison, within a radius of 45 miles from that city. 

The results, which are shown diagrammatically, make it clear that the lakes have 
a considerable influence on the temperature conditions. This inlluence is exerted 
in preventing the occurrence of killing frosts in the late spring and early fall. The 
range of temperature at Madison during January and February, when the lakes are 
almost invariably thickly coated with ice, averages over 2 degrees less than at the 
other points. During August the minimum curve reaches its extreme positive 
deimrture and the daily range of temperature averages 6 degrees less than that of 
neighboring purely continental exposures. 

“While the exposure at Madison esjHJcial I y favors the infliienci‘of the lakes on 
the observtMi temperatures, yet it is believed that wherever small lakes are found 
the temperature conditions in their vicinity will show departures from the purely 
continental type of their section much resembling those given above, though not so 
marked.” 

The sun and nature, C. Flammarion (Separate from Bal. Soc. Astron. France, 
1905, July, pp. 10, Jigs, 3). —A report on observations at the Paris observatory on the 
relation between variations in sun spots and the leafing and flowering of trees. 

The farmer and the weather map, II. II. Lyon (Country Gent., 70 (1905), No. 
2745, pp. 809, 810). —This article advises farmers to study the daily weather map 
more closely, especially the position and movement of the high and low areas. It 
suggests that “ it would he a great help to the farmer and would tend to popularize 
the Weather Bureau” if, in addition to the daily forecasts published in the daily 
papers, the foreoiiat official would state in simple language “the position of the ‘low^ 
areas, indicate their probable or possible course, and the rapidity of their movement. 
He could state the chances of their containing large or small quantities of moisture 
and something regarding their probable time and manner of exit from any given 
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Weather forecasts in the service of agpricnlture, Grohmann (Mitt, Devi. Landw. 
Gesdl.y 20 {1905) y No. 29y pp. 226-227, fig. 1 ).—^The postal-card method of distributing 
forecasts practiced by the Royal Saxon Meteorological Institute is descrilxid and 
commended. 

Fake weather forecasts, F. J. Walz (Pop. Sci. Mo., 67 {1906), No. 6, pp. 606- 
6IS). —A review of various popular and fallacious methods of weather forecasting. 

On the significance of Bacillus coli in potable waters, 11. Vincent {Aim. Inet. 
Pasteur, 19 {1906), No. 4, pp. 238-24S ).—The author refutes Lblller’s contention that 
it is not possible to judge of the value of a water by the nuini)er of inicro-organisins 
present and that special methods for determining simply BaciUvs coli or the bacilli t)f 
putrefaction are not nei*essary. lie maintains, on the contrary, that bacteriological 
analysis is of great value in determining the (juality of water. 

The delicate methods which have been devised for the numerical determination of 
B. coli, the organisms of putrefaction, or pathogenic germs, particularly the typhoid 
bacillus, have been of great importance in determining ihe efficiency of methods of 
purification of waters, in improving sanitary conditions of cities, and in pn*venting or 
arresting epidemics, especially those of typhoid fever. 

SOILS -FERTILIZERS. 

The principal soil areas of Iowa, W. H. Stevenson, G. ‘T. Ghiustie, and 0. \V. 
WiLLCOX {lotm Stn. Bid. 82, pp. S7S-S94, Jigft. 2, map 1). — This bulletin gives the 
results of investigations of tlu^ [irincipal soil areas of Iowa, based iii>on the work of 
the Iowa Geological Survey on tlie glacial geology of the Static 
.It is stated that “all the soils of Iowa without ext*eption are, in respect to their 
origin, referable to one or the other (»f four (*asily distinguishable classes, which are 
to be found in plainly marke<l areas.” These classes, which art* mapped and fully 
described in the bulh^tin, include (1) geest, or soils resulting from the s(‘cular decay 
of indurated rocks; (2) soils of fiuviatile origin, or stream-made soils (alluvium); 
(8) soils of {colian origin, or wind-made soils (loess); and (4) soils of glacial origin, 
or ice-made soils (drift or till); or, more briefly, ge(*st, alluvium, lot‘ss, and till. 

The loess and till are the most important of these classta. “Geest occurs chiefly 
in AVinneshiek, Allamakee, Fayette, Clayton, Delaware, Dubutpie, and Jackson 
counties, and only very rarely and in trivial amounts in other i>artH of the State.” 
Alluvial soils or “bottom lands” “occur all along the courses of every important 
stream in Iowa. The Missouri, Big Sioux, >Jishnabotna, Nodaway, (irand, Chariton, 
Des Moines, Skunk, Iowa, (Vdar, Wapsipinicon, and MiBsissip])i rivers and their 
tributaries have bottoms of varying widths.” They occupy not over 6 percent of 
the total area of the State and when [iroperly drained are gen(*rally highly prcKluctive. 

Practically all of the remaining area of the State is occupied by loess and drift 
(till) soils. “There are three distinct areas of loess soils, the Missouri loess in 
w'estern Iowa, the Mississippi loess in eastern Iowa, aiul the loess of southern Iowa.” 
The loess soils as found in Iowa are generally light colored (various shades of buff 
and yellow, sometimes becoming whitish), fine-grained, but porous and as a rule 
fertile. 

“There are three distinct areas of glacial till, the Wisconsin, the Iowan, and the 
Kansan. In their relations to agriculture these are typically characteristic of the 
age of the till.” The drift (till) soils differ somewhat with their age. The Wiscon¬ 
sin drift “is principally a black. loam, sandy in some places and clayey in others. 
It is generally rich in the elements of plant food and freipiently contains small 
bowlders of various materials, including granite. . . . The soils of the Iowan drift 
sheet do not differ very much from those of the Wisconsin; peat bogs and alkali are 
very much rarer.” The Kansas drift occurs in only limited areas on hillsides and 
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elopes in western and southern Iowa and is uniformly unproductive. In the older 
drift areas the soils have undergone more complete weathering and leaching than in 
the more recent areas, and consequently are as a rule lighter in color, poorer in 
soluble constituents, and contain less undecomjiosed rock. 

The geological origin and general properties of the different classes of soils are dis¬ 
cussed and some of the problems which need investigation in connection with each 
are pointed out. « 

Soils, H. Ingle {Tmnmaal Agr. Jour.y S {1905)^ No. 12^ p. 731). —Averages of 11 
samples of virgin soils collected along the banks of the Vaal River are reported, 
which show nitrogen 0.075 per cent, lime 0.94, phosphoric acid 0.045, and potash 
0.27. The average of 10 samples collected in the White River Settlement, Transvaal, 
shows nitrogen 0.093, lime 0.048, phosphoric acid 0.051, and potash 0.20 per cent. 

Some soil analyses, A. Pardy (Natal Agr. Jour, and Min. Mec., 3 (1905) ^ No. tf, 
pp. 573^ 574). —Analyses with reference to total and available constituents, water 
capacity, etc., of 3 samples of soils from different i)arts of Natal are reported. 

These analyses show that, ‘S;ompared with the rich fertile soils of other countries, 
these are poorly supplied all round with the ingredients desirable in a highly pro¬ 
ductive soil. They are deficient in organic matter and arc liable to be quickly affected 
by atmospheric influences—temperature, rain, and drought. The soils are only 
capable of holding a limited supply of moisture.^’ The use of lime, barnyard manure, 
and green manures to improve the fertility of the soils is suggested. 

Besults obtained in examination of thin layers of soil, A. Delag e and 
H. Lagatu (Covipt. Rend. Acad. Rci. [/Vr/.**], 140 (1905)^ No. 23, pp. 1555-1558). —A 
reply to criticisms of ])revious notes on this subject (E. S. R., 16, p. 756), explaining 
the practicid appliciition of the method as a supplement to mechanical and chemical 
analyses and in helping to explain the varying assimilability of the potash and phos¬ 
phoric acid in different soils. 

Classification and nomenclature of soils according to mineralogical consti¬ 
tution, H. Lagatit (Compt. Rend. Acad. Sri. [P(rr/«], 141 (1905), No. 0, pp. 363-366, 
fig. 'l). —Applying the method of mineralogical examination (referred to in the last 
article), the author describes more in detail a graphic method of interpreting the 
results and classifying soils on the basis of their content of lime, clay, and sand. 

Soil temperatures, S. Bloke ( Year Rook Col. Agr. and Hart. JTolmes Chapel, 1904, 
p. 29, chart 1). —Weekly averages of soil temperature at the surface and at depths of 
3, 6, 9, and 18 in. and 3 and 6 ft. at the College of Agriculture and Horticulture, 
Holmes Chapel, Cheshire, are recorded. Observations on soil temperature are a new 
feature of the work of the (college observatory. It is proposed to trace the relation 
of soil temperature at varying depths with that of the air above, as well as its l>ear- 
ing upon plant growth. 

The percolation of rain water through soils, W. F. Suthkrst (Chern. News, 
92 (1905), No. 2384, p. 49 ). —The author records the results of observations on the 
rate of percolation of water through sandy loam, loam, clay loam, heavy clay soil, 
and garden soil which had been subjected to prolonged drought. For the purpose 
of the observations the soils w(*re packed in glass tubes 1| in. in diameter and water 
was poured on them from time to time in amounts equivalent to 0.1 to 1 in. The 
slowness of percolation in case of the clay soils indicates that with such soils more 
than 60 per cent of the rainfall (the proportion given by Lawesand Gilbert) would be 
lost by evaporation and surface drainage.* 

The alkali soils of Montana, F. W. Traphagen (Montana Sta. Bui. 54, pp. 91- 
121, pis. 5). —This bulletin gives a summary of investigations on alkali soils in Mon¬ 
tana and elsewhere, largely from a previous bulletin of the station (E. 8. R., 11, p. 
223), and reports results of pot experiments with alfalfa, oats, wheat, barley, and tim¬ 
othy on soils containing varying amounts and combinations of alkali salts. Analyses 
with reference to chlorin, sodium sulphate, and sodium carbonate of 368 samples of 
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alkali soils from different parts of the State are reported. No data are reported for 
the experiments, but the following summary of general results is given: 

*‘The presence of magnesium sulphate—Epsom salt—in quantity up to 1 pt>r cent 
has apparently no ill effect ui>on the growlh of alfalfa. 

“ The limiting quantity of sodium sulphate—(Hauber's salt—for alfalfa seems to l>e 
about seven-tenths of 1 per cent. 

** With a mixture of two-thirds sodium sulphate and one-third magnesium sulphate, 
which represents very closely the composition of Montana alkali, tlie limiting quan¬ 
tity appears to be about the same as with sodium sulphate alone. 

“ It should be said that tln‘se experiments were conducted with great care, the 
purpose being tf) eliminate every ail verse condition except that imposed by the 
presence of the ‘alkali.’ Especially was it provided that a sullicient quantity of 
water should always be present. 

“ In this connection it may be stated that the x)resence of alkali was observed, in 
another series of experiments, to very materially increase the drought-resistant 
powers of the x^lants under investigation. 

“The results of experiments with oats, wheat, barley, and timothy tend to show 
that the danger limit for alkali of the character of that found in Montana is above 
1 j)er cent.” 

The nature and treatment of alkali spots, L. K. Kelsky {loivo A(jr.^ 6 (1905)^ 
No. U pp. IJ, 13). —The small alkali areas occurring in the Wisconsin glacial drift 
soils of the west-central i)art of northern lowni arc d(\scril)ed, as well as the various 
methods of reclamation which have been x)rox)osed for such soils. Enderdrainage 
with lil)eral apjdications of coarse manure is considered the most effective and prac*- 
tical means of reclamation yet proposed. 

Ant heaps, II. \^v,\.vATr<tmmnI Apr. Jour., 3 {1903), No. IJ, pj>. 739-731 ).— 
Analyses of ant heaps and of surrounding soil are reported which “ indicate much 
greater fertility in the ant heap material than in the soil on wdiich it occurs. The 
organic matter and nitrogen are i)articularly noticeable, the latter being more than 
four times as abundant in the ant hea{), while the ‘available’ pobish and phosidioric 
acid are also much higher.” These analyses, as well as the exi)erience of a number 
of practical farmers which is recorded, indicate that “jmlverized ant heax)s might 
with advantage be used as a manure on poor soils, and should be of great value in 
gardens, for seed beds, etc., proviiled that their physical proj^erties—line tt*xture, 
et<\—do not render them too close and impervious.” 

On the accumulation of fertility by land allowed to run wild, A. D. Hall 
{Jour. A(jr. Sri., 1 {1903), No. 3, pp. 341-3/f9 ).—The article records observations on 2 
plats of land, one of which was originally in wheat, the other in leguminous plants 
(beans and clover), whiidi have been allowed to run wild, the first since 1882, the 
second since 1885. 

Examination of the soils at the beginning of the experiment and in 1904 shows a 
marked increase of carbon and nitrogen in the surface, the rate of increase of nitrogen 
in the wheat soil being 100 lbs. per acre annually, in the other soil 25 lbs. The 
mechanical composition of the 2 soils is shown to be very similar, and it is thought 
that their difference in behavior under cultivation and in natural vegetation (that of 
the one being nearly free from leguminous plants, that of the other containing con¬ 
siderable of such plants) may perhaps Ixj due to abs(*nce of calcium carbonate in the 
former, while the latter is well supplied with this substance as a consequence of 
liberal application of chalk in former period (the eighteenth century). 

Manurial requirements of the Leonardtown loam soil of St. Mary County, 
Md., F. D. Gardner ( U. S. Dept. Agr.y Bur. Soils Vire. 15, pp. 13). —Teste by the 
“wire-basket” method of the manurial requirements of “good” and “poor” samples 
of this soil, which is a light-colored silt loam of varying fertility, are reported. The 
soils were treated witli organic manures (barnyard manures of various kinds, oi^ganic 
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matter from city dump, and green manures), lime, and chemical fertilizers (sodium 
nitrate, potassium sulphate, and tricalcium phosphate). Wheat plants were grown 
on the soils by the wire-basket method as follows: 

“Five small wire baskets 3 in. in diameter by 3J in. in depth are used for each 
treatment. After the soil has been treated with its respective fertilizer and brought 
up to the optimum water content with distilled water, the equivalent of about 326 
gin. of dry soil is plaired in each basket. The soil is firmly packed, and 0 germinated 
kernels of wheat are planted in each basket. During the process of packing a small 
portion of the soil presses out through the wire mesh, but this is brushed off and 
returned to the interior of the basket, after whiclj the basket is at once dipped into 
melted ijaraflin, which not only forms an intimate contact with the soil, but also 
produces a water-tight covering. 

“An eighth to a (piarter of an inch of washed quartz sand is now placed over the 
soil of eacli basket, and its contents at once weighed and the weight recorded. In 
from 3 to 5 days the wheat plants wdll have emerged from the soil and have a height 
of approximately 1 in., at whi(;h time the surface of the basket is sealed—that is, it is 
covered with a i)iect* of paper having a small oj>ening in the center sufficiently large 
to permit the plants to pass through. The paper is dipped in melted paraffin just 
before placing it ov(‘r the soil, and then a small amount of paraffin is run around the 
outer edge of the pajn^r, thus forming contact with the side of the basket. 

“In this way all evaporation from the soil is prevented, excepting the minute 
amount which may piiss through the small opening immediately around the plants. 
The loss from this s(.»urce is so slight in comparison to tliat which is transpired by 
the plants that no account is taken of it, but even if thi*. loss were considerable it 
should l)e prai^tically th(‘ saiiu* from all baskets. The weight of the basket is taken 
immediately before sealing and immediately afterw'ards, in order to ascertain the 
weight which has been addl'd to it in the proi'ess of sealing. This increase is now 
added to the original weight of the basket, and thi^ result is what is known as the 
‘o])timum w'eight,’ or that weight at which'the contents of the basket contain the 
most favorable amount of moisture for the growth of plants. 

“ During the growing <jf the plants, which usually continues from 18 to 21 days from 
the date of si'aling, the baskets are w’cighed at intervals of 2 or 3 days and watered 
with distilled water, in order to retain a favorable moisture content for plant growth. 
By this method the loss of water or the amount transpired by the i^lants is ascer¬ 
tained i)eriodically, and at the end of the experiment the total amount of water given 
off through the plants of each basket isobtaineil for comparison with the growth and 
green weight of the plants, widish is ascertained by cutting and weighing the plants 
at the time the experiment is concluded. All conditions of the experiment are so 
carefully controlled that the average result of 5 baskets rarely differs more than 5 |>er 
cent from the average result of any other 5 baskets that have been treated through¬ 
out in precisely the same manner. Differences which occur beyond this amount 
may therefore safely l>e attributed to the different iiianurial treatments which have 
been given.” 

From the results obtained by this method the conclusion is drawn that “both 
barnyard manure and green manure are beneticial to this soil when in a run-down 
condition, but that the effects from applications of green manure are decidedly more 
beneficial in that they are more lasting than for equal amounts of barnyard manure. 
The benefits from liming are so obvious that they need no comment, while potash 
and nitrogen in liombination with manure are sufficiently beneficial to justify their 
application, at least in amounts not to exceed 250 lbs. per acre, but the results do not 
seem to indicate that when applied alone they are of enough effect to warrant their 
use.^’' 

These results “appear to be in harmony with the actual field experience of sue* 
cessful farmers in the locality.” , 



SOILS—FERTILIZERS. 


229 


How can we maintain the fertility of our Colorado soilsP W. P. Headdbn 
{Colorado Sta, BuL 99j j)p. 16 ).—The purpose of this bulletin is stated to be ‘‘to pre¬ 
sent to the farmers of Colorado some of the most patent facts relative to the mainte¬ 
nance of the i)roductiveness of their lands.” It discusses in a brief popular way the 
origin of Colorado soils, their deficiences and the extent to which they have betm 
exhausted, and various means of restoring and maintaining fertility, including the use 
of commercial fertilizers, barnyard manure, and green manures. 

It is stated that the soils of the eastern slope of the IWky Mountains in Colorado 
are for the most j)art light sandy loams derive<l from the disintegration of the moun¬ 
tain rocks, which are essentially granitic*, in character. They an* not particularly rich 
in potash and phosphoric acid, but nearly all of them contain as much as 0.1 per cent of 
nitrogen, which is considered the standard fora fairly productive soil. The climatic 
conditions, however, are not especially favorable to the formation of humus, the ten¬ 
dency being toward a burning up of the organic matter rather than its humifaction. 

Considering the geographical position of the State and its remoteness from supplies 
of the chemical fertilizt*rs (potash salts, nitrate of soda, etc.), there is serious doubt 
whether these materials can be profitably used for maintaining or increasing the fer- 
tility,of the soils. Tdie use of barnyard manure “is om* f)f the. most important and 
at the same time available means for the maintenance of the productiveness. . . . 
The next lx*st method is probably that of green manuring, and for this purpose we 
have no better plant than alfalfa.” 

Soil fertility, W. C. WKi.Boax ([/Vn/ippmc] Bur. .Ujr. Bitl.(!,pp. hi ).—A popular 
discussion of means of maintaining soil fiTtility, with suggestions as to the sjiecitic 
fertilizer requirements of tin* principal Philippiiu* crops and the need of fertilizer laws 
in the Philippines. 

Fertilizers registered for sale in Arkansas during 1905, A. M. Mui kenfuss 
(Arkanmf^ Sta. Bnl. pp. —Actual and guarantt‘ed analyses of 72 samples of 

fertilizers examined by the State chemist are reporteil. 

Analyses of fertilizers, (\ A. (toesswanx (}famt(‘hnsct(i< SOt. Bnl. If);}^ pp. i^o ).— 
This bulletin includes directions for sampling fertilizers; instruirtions to manufac¬ 
turers, agents, etc.; a discussion of trade values of fertilizing ingredients for 1905; 
and analyses of miscellaneous fertilizing materials, including wood ash(*s, nitrate of 
soda, cotton-seeil meal, dried blood, sulphate of ammonia, clover roots, jiotash salts, 
acid phosphates, fish fertilizers, oyster-shell lime, ])ai)er-mill dustings, wool dustings, 
wool waste, (*otton waste, cotton-waste compost, 8ewag(*-be<l sludge, sewage, sheep 
manure, tobacco stems, tobacco dust, wwd charcoal, salt-marsh mu<l, muck, peat, 
and soils (18 mi.scellaneous samples). 

Analyses of commercial fertilizers and manurial substances, C. A. (toess- 
MANN {}fiis8arhnHelh Sla. Bnl. 704, pp. Analyses are reiiorted of licensed fertil¬ 

izers and miscellaneous fertilizing materials, including wood ashes, potash salts, 
German ])eat moss, river mud, wool-mill refuse, chari’oal, bonelihuk, nitrate of soda, 
cotton-seed meal, barnyard manure, hen manure, and soils (19 njis(;ellan(‘ous samples). 

Report on official inspection of commercial fertilizers and ag^ricultural 
chemicals during the season of 1904, C. A. Goi<:ssmann {Maamclnisetts Sta. Rpt. 
1904, pp. 94-108 ).—The results of examinations of 525 samples representing 295 
brands are suinmarized. Tables show the average composition of the different 
classes of all fertilizers analyzed, and the maximum, minimum, and average comyio- 
sition of special crop fertilizers. A schedule of trade values of fertilizing (constitu¬ 
ents and a list of licensed manufacturers and dealers are given. 

Analyses of miscellaneous fertilizer materials, M. S. McDowell (Penrnnjlm- 
nia Sta. Rpt. 1904, pp. 124-136).—An&\yse& of the following materials are reported 
and discussed: Muriate of potash, sulphate of potash, kainit, sylvinit, wood ashes, 
nitrate of soda, nitrate of potash, sulphate of ammonia, dried blood, ground bone, 
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tankage, boneblack, rock phosphate, basic slag, Peruvian guano, tannery ashes, flue 
dirt, land plaster, mixed fertilizers, and garbage ashes. 

Commercial fertilizers, J. L. Hills, C. H. Jones, and F. M. Hollister {Ver¬ 
mont Sta. Bui. 112, pp. 71-92 ).—^This bulletin contains analyses of samples of 57 
brands of fertilizers, representing 1905 shipments in the hands of local dealers. A 
schedule of trade values to be used in Vermont in 1905 is also given. 

Commercial fertilizers, J. h. Hills, C. II. Jonks, and F. M. Hollister ( Ver- 
ment Sta. Bui. lin, pp, 14S-24lh )—This bulletin reports and discusses analyses of 1^7 
brands of fertilizers, representing the output of 15 companies, examined during 1906. 

Only 71 ])er cent of the brands met their guaranties, 7 failed to give a commercial 
equivalent of their guaranteed (composition, and 1 was far below its guaranty. The 
average composition of all of the fertilizers showed 8 per cent more plant food tha;n 
was guaranteed. The crude stock used in the preparation of the fertilizers was found 
to 1x5 on the whole of good quality. The average selling price was $29.62, the aver¬ 
age valuation $19.04. It is estimated that 56 cts. worth of plant food was bought for 
a dollar in average low-grade goods, 64 ct.s. worth in medium-grade g(X)ds, and 73 cts. 
worth in high-grade fertilizers, thus showing the economy of buying high-gra(ie 
goods. 

A table is given which shows the composition of different brands during the past 
5 years. The purchase of fertilizers, systems of fertilization, methods of application, 
and kinds of plant food best suited to different purposes are discussed, and 80 formu¬ 
las for different crops and crop conditions are given with suggestions as to their use. 

Commercial fertilizers, J. H. Stewakt and B. H. Hite Virginia Bin. Bui. 
95^ pp. XIV\ —This is a complete report of analyses of fertilizers inBjiected 

during 1904, imtlnding also information regarding the conduct of the fertilizer inspec¬ 
tion, valuation of fertilizers, availability of nitrogen in fertilizers, etc., and the text 
of the State fertilizer law. 

Manures, F. T. Holbrook and K. J. Russell {Jour. Southeast Agr. Col. Wi/e, 1905, 
No. 14^ pp, 159-169 ).—Analyses and d(»scriptions are given of a number of samples 
of typical fertilizers available for use in the region of Wye, Kent, including guanos, 
fish manures, bones and bone pn^ducts, meat fertilizers and other waste animal 
products, shoddy, hoof meal, lime and chalk, kainit, silicate residue, and mixed 
fertilizers. 

On the relationship between the amount of oil in cake and the farmyard 
manure produced, G. J. Goodwin and E. J. Russell (Jour. Southeast. Agr. Col. 
Wye, 1905, No. 14j pp. 187-207 ).—This article reviews experiments made elsewhere 
which bear on this subject, and reports results of digestion experiments made at the 
Southeastern Agric^ultural College at Wye with 2 steers, to determine the influence 
of the quality of the oil cake fed upon the manure produced. The analytical results 
are reported in this pai>er. The results of field tests on potatoes of the manures pro¬ 
duced are to Ixi embodied in a future report. 

The conclusions reat^hed arc that “ (1) [the] analyses fail to reveal any difference 
between dung made from rich oil cake and that from poor oil cake, the rest of the 
ration being the same in both cases. . . . 

“ (2) When the dung, mixed with sufficient litter, was left under the bullocks and 
thoroughly trampled, the loss of nitrogim amounted to 16 per cent, a value closely in 
accord with the results of other English and of German investigators. . . . 

‘*(3) The loss is more serious than it appears, for, in addition to the 16 x)er cent 
mentioned, a certain amount of the easily available ammoniac^l nitrogen is converted 
into slowly available insoluble bodies. . . . The exact percentage changed can not 
be stated with accuracy. . . . 

** (4) From the standpoint of the value of manure produced, peat moss is much 
better th^ straw as litter, owing to its higher nitrogen content and its greater power 
of absorbing ammonia. It contains, however, very much less potash, and, as farm- 
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yard manure has hitherto furnished the farmer’s chief'supply of this fertilizer, sub¬ 
stitution of peat moss for straw >vould in many cases involve dressing the land with 
potash. Such dressings cost little, and would be more than paid for by the saving 
of nitrogen.” 

Utilization of blood in agrriculture, A. Grau (Jour. Agr. Prat.^ n.ser.f 10 (1905), 
No. 32, pp. 177, 178). —It is pointed out that since each sheep yields about 2 kg. of 
blood and each head of cattle about 20 kg. of blood, .which in the fresh condition 
contains 3 per cent of organic nitrogen, the im|)ortance of utilizing this by-product is 
obvious. Various methods which are applicable on the farm, such as absorption in 
peat, straw, etc., and treatment with about 3 per cent of lime are referred to and the 
method of commercial treatment of precipitation by heating and the addition of 
dilute acid and drying is de8cril>ed. Brief general directions regarding the use of this 
dried material as a fertilizer are given. 

Lime nitrogen (Jour. lid. Agr. [London], ll (1905), No. 2, pp. 101, 102; Joar. 
Dept. Agr. So. Auftt. 8 (1905), No. 12, p. 742). —The method used by Frank in pre¬ 
paring this material is briefly described, with bis directions regarding the use of it as 
a fertilizer. The experiments by Gerlach, Wagner, and othera to determine the fer¬ 
tilizing value of the material are briefly referred to. The general conclusion drawn 
from these experiments is “that lime nitrogen is likely to prove a satisfactory 
nitrogenous manure.” 

Comparative experiments with lime nitrogen, nitrate of soda, and burnt 
lime on fodder beets, 0. Asciiman (lAindwirt, 1905, No. 37; nha. in Chrm. Zfg., 29 
(1905), No. 43, Reperf. No. 11, p. 150 ).—In the experiments here reported iiitrati^ of 
soda gave the largest yield. The lower yields resulting from applications of lime 
nitrogen are thought to have lieen due to the fact that the material was not w^orked’ 
into the soil to a suflicient depth. The crops grown with nitrate of Ho<la contained 
the largest amount of dry matt(*r but those grown with lime nitrogen (Contained the 
highest percentage of nitrogen compound.^. The lime of the linu‘ nitrogen was 
apparently not as effective in increasing the sugar c»>ntent as burnt lime. 

New land, lime, and litmus, W. A. Kiierman ((hnntrn (lent., 70 (1005), No. 
2746, pp. 833, 834). —An account is given of the use of lime (flOO-SOO lbs. per acre) 
in restoring the productiveness of recently cleared acid pine land. Tt'sts of the soil 
with litmus j)aper are reported, which indicate that the acid character of the soil 
was not overcome by the liming. 

Liming experiments of the agricultural society of Saxony (Dml. lAtndw. 
Preme, 33 (1905), No. 43, p. 361 ).—A brief descrij)tion is given of the plan of simple 
experiments with lime, which have been carried on in cooi)eration with farmers since 
1899. 

On the retrogression of soluble phosphates in mixed manures, G. Gray 

(Trans. Austral. Assoc. Adr. Sci., 1904, p. 157; Chem. Nms, 93 (1905), No. 3386, pp. 
77-79 ).—Experiments are reported in which a well-made su])erphoHphate containing 
17.74 percent of soluble phosphoric acid was mixed with equal partsof bone dust, guano, 
basic slag, kainit, slaked lime, and ground limestone, and the amounts of water- 
soluble, citrate-soluble, and insoluble phosphoric acid determined from time to time. 

The restilts show that with bone dust the amount of retrogession was small and 
the rate of change slow. The (dtrate soluble phosphoric acid increased at the expense 
of the insoluble. With a guano containing a small percentage of calcium carbonate 
the reversion was slow, only 7 per cent of the soluble phosphoric acid being reduced 
after 18 days. As in case of the bone dust citrate-soluble j)hosphoric acid was formetl 
at the expense of the insoluble phosphoric acid. With a guano containing a high 
percentage of calcium carbonate the retrogression was considerable and proceeded 
not only to the stage of dicalcium phosphate but beyond this to form insoluble tri- 
caldmn phosphate. 
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With basic slag the reversion was rapid, over 60 per cent of the acid being in ah 
insoluble form within 3 hours. Only about 7 per cent of the phosphoric acid was 
reverted in 18 days in the kainit mixture. In the slaked lime mixture 94 per cent of 
the soluble phosphoric acid was reverted within 3 hours and the whole amount pres¬ 
ent within 24 hours. Reversion was not so rapid with calcium carbonate as with 
slaked lime, but 80 per (;ent of the water-soluble phosphoric acid was converted into 
citrate-soluble acid in 24 hours. 

Plant peculiarities as shown by the influence of sodium salts, H. J. WnBXLBR* 

( RhoiJe Island Sta. Bnl 104^ pp- 4^-9^i dgms. 12 ).—This is a report on a cx)n- 

tinuation of observations and experiments, previous accounts of which with a partial 
r^^sume of literature are given in earlier reports of t^Je station (E. S. R., 11, p. 916). 

The experiments have been conducted since 1894 on 48 sixtieth-acre plats, one 
series of which was fertilized with various combinations of sodium chlorid and muriate 
of potash, another with sodium carbonate and potassium carbonate. One subseries 
with each of these fertilizer combinations was limed in 1894 at the rate of 2 tons of 
slaked lime per acre. The experiments reported in this bulletin were made in 1899 
with certain plants which it was thought might perhaps be helped by soda and with 
others which seemed doubtful. 

“The work of the first 5 years demonstrated conclusively that soda could not per- 
fonn all of the functions possibly attributable to potash, for where soda was substi¬ 
tuted entirely for potash the crops became poorer from year to year. During the 
earlier years also few reliable indications were afforded that sodium salts w^ere of 
benefit so long as a full ration of potassitun salts was used. One of the chief objects 
attained in the first 5 years was the exhaustion to a striking degree of the assimilable 
potash, thus preparing the soil for use in making more satisfactory trials of sodium 
salt>< than were po.«8ible before.” 

In 1899 cuK'h plat was manured as follows: Dried blood 1,020, dissolved l)oneblack 
fiOO, Hoats (finely pulverized phosphate rock) 480, and magnesium sulphate 420 lbs. 
per acre. Sodium and potassium salts w'ere each substituted for the other upon some 
one or more of the 48 plats in “quarter,” “half,” “three-quarter,” and “full” 
rations. The full lations of the sodium and potassium salts used were as follows: 
Sodium chlorid (common salt) 231.0, sodium carbonate (soda ash) 202.2, muriate of 
IK)tash (80 to 86 per cent potassium chlorid) 331.8, and potassium carbonate (pearl 
ash) 300 lbs. per atwe. Spring rye, golden millet, chicory, Blooinsdale spinach, 
white Strasburg radish, flat turnip, Manshury barley, Norbiton Giant beet, Danvers 
carrot. Iceberg lettuce, white pea-bean, and Budlong turnip (ruta-baga) were used in 
the experiment.^ 

The results without exception indicate that soda is not as efficient as potash as a 
plant nutrient. “It can not be disputed, however, that soda is of some use in some 
manner with many varieties of plants, when the supply of potash is quite limited, 
and also with at least a few varieties of plants even in the presence of a fairly abun¬ 
dant supply of potash. Whether sodium salts would l)e rendered useless with all 
varieties of plants if the supply of potassium salts were greatly increased is a point 
which is not as yet fully proved, nor is it fully clear as yet in just what manner the 
sodium salt has been lielpful in this particular exi)eriment. This is a question 
which will be considered later in connection with the chemical analyses of the crops. 

“It may, however, l)e statod here that sodium salts seem to liberate at least phos¬ 
phoric acid and potash, so that under certain circumstances they may act as indirect 
manures. They also appear under certain conditions to prevent plants from assimi¬ 
lating large amounts of potash in excess of their needs, thereby conserving the 
potash supply .within the soil. It does not appear unlikely, when the supply of 
potash is limited, that sodium salts may aid in some degree in performing some 
function of potassium.” 
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On those crops which were particularly benefited by liming (barley, beets, tur¬ 
nips) the alkaline carbonates, as a rule, proved more effective than the neutral salts, 
probably on account of their action in neutralizin^r the acids of the soil. 

AGRICULTTJEAL BOTANY. 

Quack and wheat grasses, L. II. Pammel (Iowa Sta. BuL 83^ pp. 397-418^ 

7 ).—The author dcscrilies <|uack grass (Agroj)yr(m repms)^ giving an account of its 
history and distribution and notes on its character as a weed plant. 

Its value as a forage j)lant is shown by tables giving the results of analyses of the 
plant cut at different periods of growth, and suggestions are given regarding the 
methods of exU^rmination. The author claims that quack grass i^an be exterminaUHl 
by proper methods of culture, which include early jdowing, thorough harrowing, the 
removal of rootstocks, and the prevention of growth throughout one or more seasons. 
If this treatment is persisted in it is said that the grass may be entirely eradicated. 

Notes are given on a number of species of Agropyron which are commonly called 
wheat grasses, together with descriptions of the plants and statements regarding their 
fonige value. Among the species descrilxid are Agropyron pseudo-repcm^^ A. (wchirn- 
tale^ A. tenernnij A. richardsonij and.l. mninunn 

Soil-binding grasses, L. 11. PaxMmel (Joiva Bla. BuL 83, pp. 417-431, Jiyi*, 3 ).— 
An account is given of investigations carried on along the line of the (diicago and 
Northwestern Railroad to protect embankments from washing. 

(black and wheat grasses were tested, together w ith a number of other plants which 
were believed to have some value in this res[)ect. (biack gnuss proved w ell suited to 
use as a soil-binder, but its character as a w’eed makes it objectionable for some locali¬ 
ties. Brome grass and blue grass planted on the north side of end)ankments, if proj)- 
erly hamlled, will produce a good sod in a few' years. 

For the south side the author recommends the* planting of w’estern w heat grass and 
Canadian blue grass. For binding shifting sands the author recommends the use of 
a number of native si3ecies of plants, some of which succeed very well for the puri)ose 
indicia ted. 

Studies of Mexican and Central American plants*—No. 4, J. N. Rose ( IL K 
N(tt. Mns., Cordrib. Nat. Jferbarhun, rof. 8, No. 4, pp. 381-330, pin. lOyJign. fl). —Notes 
are given on a number of hitherto undescriljed plants, many of the. specimens having 
been obtained by the author in Mexico. A numlM*r of the species recorded are of 
some economic importance, ami their value as ornamentals, etc., is indi(!ated. The 
author presents synoi)se8 of several genera of Mexican plants, and gives technical 
descriptions of the species. 

The useful plants of the island of Guam, \V. K. Sakfoko ( U. S. Nat. Mm., 
Confrih. Nat. Herbarium, rol. 9 , pp. 418, pin. 70). — This publication is an elaboration 
of notes made by the author during a series of cruises w hile connected with the 
United States Navy. After describing the early history of the island, i)revious scien¬ 
tific explorations, and its physical conditions, an account is given of the vegetation 
of the island, the author grouping the different plants according to formations. 

Notes are also given on the people inhabiting (luam, and the agricultural and other 
industries. The principal plants used for food, fiber, oil, starch, forage, etc., are 
described, and the distribution of these plants not only in the islands of the Pacific 
Ocean but in other tropic^al regions is indicated. Particular attention is given to the 
method of cultivating and propagating the more important species, and also the means 
adopted for the preparation of their pro<lucts, such as arrowroot, copra, cacao, etc. 

A descriptive catalogue is given of all the plants, the arrangement being alphabet¬ 
ical and the native names, as applied in Guam, Hawaii, the Philippines, and else¬ 
where, indicated. 

9177—No. 3—05-3 
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The respiration of plants, H. Marhhall Ward stp at. (Rpt. Brit. Assoc. Adv, 
Sci, 1904, pp. H44, S45).—k report is given by a coniiiiittee of the British Association 
uix)n investigations by F. F. Blackman and Miss (i. L. 0. Matthaei dealing with the 
effect of tempi^ratnre and liglit npon the photosynthesis of leaves. 

It was found that one of the important considerations of the experiments was that 
the leaves should all be kept under similar conditions of illumination and temperature 
for some time before the beginning (»f the experiment, and that the real internal tem¬ 
perature of the leaf should be definitely known. With these precautions, a scries of 
experiments was conducted in which the temperatures ranged from —6® C. to 45° C., 
and it was found that for each temperature a maximal assimilation exists specific to 
that temperature. 

The amount of light required to jirodiice the specific maximal assimilation varies 
directly with the magnitude of the maximum. AVhen the maximum is reached no 
further in<;rease in illumination or in the amount of carbon dioxid supplied will aug¬ 
ment the assimilation by the plant. The amount of assimilation is just determinable 
at 6° (\, from which teni])erature it rises rapidly toward the maximum. At tem¬ 
peratures of about .‘5S° ('. the leaves are incapable of maintaining their high initial 
rate of assimilation for any (;onsi<ierable time. The higher the temperature the 
shorttir the duration of the jx^riod of maximal assimilation, and it was found impos¬ 
sible to obtain the maximal value at temperatures clovse to 45° C., which was a fatal 
temperature for the jilants under observation. 

The relation between the carbon dioxid assimilation and various intensities of 
natural illumination was also investigated, determinations btung made of the assimi- 
latory value of natural illumination at dawn, midday, in sun and shade, during rain 
and storms, and at dusk, and it is shown that the diffuse liglit of the whole heaven 
compares favorably with feeble direct sunlight as an illuininant. 

FIELD CROPS. 

Report of the agriculturists, W. 1*. Brooks, F. It. Cm m u, ami S. B. IIamkkll 
{Mimochnsclts Sta. Rpt. 1904, pp. llli-193, dgm. 1). —During this season the general 
lines of investigation previously described were again followed (F. S. K., 1(>, p. 850). 
The experiments this year included 220 plats in the open field, 150 closed jilats, and 
278 pots in vegetation tests. The grass garden of the station includes 48 species and 
7 varieties, most of them occupying 1 sq. rod of land. 

Potatoes were grown this year in connection with the comparative test of different 
sonnies of nitrogen, and on the basis of yiehl secured the materials ranked as follows: 
Barnyard manure, nitrate of soda, dried blood, and sulphate of ammonia. Based on 
the increase in all the crops since the beginning of the exjieriment, asconi})ared with 
the check ])lats, the relative rank of the different fertilizers was: Nitrate of soda 100, 
barnyard manure 88.0, dried blood 06.9, and sulphate of ammonia 50.9. The grow¬ 
ing of soy beans has so far shown but little effect on the succeeding crop. 

This year high-grade suli>hate of potash ajipeared considerably superior to the 
muriate for rhubarb and cabbage. Silicate of potash gave a relatively very low yield 
of cabbage and of field and silage corn, while the nitrate and carbonate of potash 
gave relatively high yields. Results with different phosphates for corn indicated, 
as in previous years, a very low degree of availability for Florida soft phosphate. 

The soil test with corn has now been in progress for 16 years, and during this time 
the land has been in corn 8 years and in grass 4 years. Corn was grown in succession 
the last 3 years, and the past year was excellent on all ])lats receiving potash every 
year. The plat receiving muriate of potash alone continuously yielded 47 bu. per 
acre, and the one receiving dissolved boneblack in addition yielded 58 bu., being a 
better yield than Avas obtained on the plat treated annually with 5 cords of barnyard 



FIELD CROPS. 


285 


manure per acre. The importance of a lil)eral supply of potash in fertilizers for corn 
is iK)inted out by these results. 

In the soil tests with grass an<l clover nitrate of soda, either alone or in combina¬ 
tion, gave a large increase in the first croj). Potash without lime had but little effect. 
The use of potash continuously for 15 years, with a ton of lime per acre in 1899 and 
1904, produced a mark€»d effei’t on the proportion of clover and also on the total yield. 
The plat receiving dissolvtnl l)oneblack and muriate of potash continuously produced 
the most profitable (Top. The annual cost of fertilizers for the limed portion of this 
plat was about $7.50 per acre, and the yi(‘ld of hay was 0,1(>0 lbs. 

This year the yields obtained where a fertilizer mixture rich in potash and a spexdal 
corn fertilizer were use<l were practically cipial, but the cost of production with the 
mixture rich in potash was a little over $5 2 »er acre less than with the sjunrial corn 
fertilizer. In comparing the value in (‘orn prtxluction of a moderate ap])lication of 
barnyard manure alone and of a small apjdication used in connection with the appli¬ 
cation of sulphate of j)otash, the crops obtained under the 2 systems were ecpial in 
amount of stover, but the i)lats- rei^eiving manure alone gave an averages of about 5 
bu. of grain j)er acre more than the combination of nuinur(‘ and potash. The use of 
barnyard manure alone, however, proved the more economical. 

On the grass lands receiving difhTcnt fertilizer tnatment in rotation, the average 
yield of hay was at the rate of 8,050 lbs. per acre for all 5 syst(‘ms of manuring. The 
average yi(‘l<l in this test from 189li to 1904, inchisiv(‘, was (>,718 lbs. 

Spn‘ading barnyard manure as hauled from the stable during wintca* was again 
compar(*d with ])lacing it in a large* heap to be S 2 )read in sj»ring. In 5 out of 5 tests 
the results were in favor of the*, winter application, but the diff(‘rt‘nc(‘ in yield was 
insutlicient to cover the difference in the cost of hauling, which amounted to $4.80 
per acre. An application of nitrate of soda after harvesting the lirst crop of grass did 
not sufficiently increase the crop of rowen to make* the practice* prolltabh*, i)os8ibly 
on account of a somewhat deficient rainfall. 

The 49 varieti(*sof ]X)tatoes under test ranged in yield from 104 bu. of merchantable 
potatoes per acre for the Clinton to 819 bu. ]>er acre for Simmon Mo<lel. (liven in 
the order of productiveness, the following varieties yi(‘l(h*d ovi'r 2<)0 bu. jH*r acre: 
Simmon Model, Extra Early White Rose, (Ireat Dividt*, Steuben, 1904, and Mills New 
Rose Beauty. 

Field experiments for 1908, W. R. 1 *erkinh Sta. Jijtf. />y>. 

S6-S9 ).—This is a report on the plat experiments conducted during the year. 

Of 12 varieties of cotton che 2 leading w'cre Edgworth and Brize, yielding 1,920 and 
1,895 lbs. of seed cotton j)er acre, respectively, while Oarrard Brolilic and King 
Im})roved, standing at the foot of the list, produced, respectively, 1,882 and 1,505 
lbs. per acre. As in j)reviouH years, the use of different fertilizers had but little effec*t. 
No rust a[)peared in the cotton this season, which is thought to be due to the gocxl 
preparation of the soil and abundant moisture throughout the entire season. 

Twelve varieties of corn were under test and the 2 leading varieties, Southern Snow¬ 
flake and Mosby, yielded 75.1 and 78 bu. per acre, resj)ectively; while of the 2 least 
productive varieties, Blount Frol\fic yielded 20.7 and Champion Early White Dent 
42.0 bu. per acre. The use of fertilizers showed no appreciable iiuTease in yield 
except w’here 2 ai)plications of nitrate of soda were made. 

A plat of wheat treated with 129 lbs. of nitrate of soda i>er acre yielded 1,948 lbs. 
of hay per acre, as compared with 948 lbs. on the check jdat. Four plats of oats, 
receiving 100 lbs. of nitrate per acre, gave an average yield of 2,825 lbs. of hay, while 
2 check plats yielded 1,487 lbs. i^er acre. Nine varieties of wheat ranged in yield 
from 8 to 10 bu. x>er acre, and duplicate plats jiroduced from 2,800 to 4,000 lbs. of 
hay per acre. 

Fourteen varieties of cowi>ea8 varied in yield of seed from zero to 15 bu. per acre. 
Whip-poor-will being the leading variety. The same varieties following wheat on 
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good soil grew up with Johnson grass and yielded 2.6 tons of hay per acre. In a test 
with Johnson grass alone it was found that the use of cotton-seed meal and nitrate 
of soda as a fertilizer for this crop yielded a profit of $3.03 per acre, and that thor¬ 
ough preparation of the soil more than doubled the crop. 

Six Japanese varieties of soy beans and Mammoth Yellow, a variety procured 
from seedsmen, were tested. Mammoth Yellow produced 4.5 tons of hay per acre 
with 40 per cent of moisture present. A yield of 24 bu. |)er acre was secured on a 
j)art of the field. A variety of Egyptian clover gave promise of value, and sorghum 
produced a better yield and a Ixjtter quality of soiling than Kafir corn and milo 
maize. Exi)eriments in growing Bermuda grass from seed were only partially suc¬ 
cessful. Alfalfa is reported as growing with sucttess at the station. Thorough and 
deep plowing and frequent use of the harrow have given good results as a method of 
soil preparation. 

Report of work at McNeill Branch Experiment Station, E. B. Ferris ( Mis- 
siaitippi Sta. RpL 1904^ 40-4^) >—The work of the station comprises the determi¬ 

nation of crops and varieties best suited to the pine belt, the best use of fertilizers in 
connection with their culture, and the planting of certain crops in sulficient quanti¬ 
ties to determine the commercial side of growing them. The crops under test 
include vegetables, fruits, corn, (cotton, sugar cane, cassava, sweet potatoes, and 
forage crops. The results with these crops, which are in nearly all cases i)romising, 
are briefly noted. 

[Report on field crops], J. H. Shepi^erd (North Dakota St at. Rpt. 1904, pt. I,pp. 
60-138^ j)U. 'Ji ).—The customary description of the work of the agricultural depart¬ 
ment of the college and station in BK)4 is given and the results of different experi¬ 
ments are reported. 

During the season 51,000 individual plants, including wheat, oats, barley, flax, 
buckwheat, millet, alfalfa, emmer, spelt, rye, einkorn, and com, were grown in the 
plant-breeding nursery. The record of the seed distribution from 1898 to 1904, 
inclusive, shows that 1,734.5 bu. of seed of different field and forage crops were dis¬ 
tributed to 770 persons. Some of the reports from different parts of the State with 
reference to these seed trials are reproduced. 

The results of red clover trials in cooperation with the Bureau of Plant Industry 
of this Department show that seed from Missouri, eastern Ohio, Russia, and Wis¬ 
consin made a much better showing than the seed from other sources. On Septem¬ 
ber 10 the plats sown with seed from Missouri and Wisconsin l(K>ked especially 
favorable, while those sown with seed from Illinois and Russia were also promising. 

Fifty-seven varieties of w heat were tested in 1904. No difference in hardiness or 
rust resistance was detected between the fife and blue stem wheats, w^hile the durum 
varieties were very much superior to either in these respects. The leading varieties 
in the different classes were North Dakota crossbred fife, with a yield of 16.4 bu. per 
acre. North Dakota crossbred blue stem with 17.3 bu., and Black Don U. S. No. 1446 
durum wdth 25.9 bu. per acre. The average yields of the best 6 varieties of wheat 
in each class for 1904 were as follows: Durum 23.5, fife 16, blue stem 16.9, and blue 
stem and fife 16.4 bu. per acre. Eleven out of the 12 varieties giving the laigest 
yields this season came from the plant-breeding nurseries of the North Dakota and 
Minnesota experiment stations. 

A comparison of the average yields of the best 3 varieties of durum wheat with fife 
and blue stem for 6 years gave an advantage of 4.85 bu. per acre in favor of the durum 
wheat. The average yields for the last 2 years, as well as the results with the best 
6 strains of fife and blue stem were in nearly every case in favor of varieties coming 
from the plant-breeiling nurseries. Four varieties of winter wheat sown in the fall 
of 1903 were completely winterkilled. 

In a culture test corn land disked in the spring for wheat gave nearly 3 bu. more 
per acre than fall-plowed com land, and fall-plowed land produced a little over 1 bu. 
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more per acre than spring-plowed land. The best quality of wheat was produced on 
the spring-disked ground. A test of sowing rai>e and wheat for fall pasture resulted 
in a little larger yield from the mixture. The rape made but a slight growth after 
the wheat was harvested until frost. 

Of 35 varieties of oats, V. S. No. 5l(>8 led in yield per acre with 75.4 bu., Iwing 
followed by Sensation with 70 bu. The side oats re<iuire<l the longest period for 
maturing and were less affected by rust than the branching varieties. This season 
the earliest maturing variety gave the largest yield, but in general the late-maturing 
sorts produced uniformly larger yields than the early varieties. The largest average 
yield on re(^ord at the station, 74.3 bu. per acre, was produced by U. 8. No. 5168, 
which has been grown for 3 successive years. 

Twenty-four varieties of barley were tested, and of these 5 were new additions 
coming from tliis Department. The barley plats were very little affected by rust, 
W’hile the adjacent oat. and wheat plate on similar soil were badly affected by it. 
The best yields this sea'^on were t>btained from Highland Chief and C3ievalier, while 
for the bust 2 seasons Highland C'hief and Success stood tirst in average production. 

Thirty-two samples of flax were grown, im‘luding 20 varieties furnished by this 
Department. The best yiehl for the season, 24.2 bu. ])er acre, was obtained from 
U. S. No. 10014. Of the varieties grown for a series of years. Select Russian stands 
first with an average yield of 20 bu. for 3 years. The fiber varieti(‘S gave small 
yields in comparison with the seed strains, and wen^ not profitable for schmI ])roduc- 
tion alone. 

In 1004 North Dakota emmer yielded 46 bu., and a variety from this Department 
52.9 bu. per acre, the bushel being calculatt‘d at 40 lbs. The average grain pro<luc- 
tion of different crops for (i and 7 years was as follows: Emmer, 2,09<) lbs.; barley, 
2,025; oats, 2,0,‘15; wheat, 1,733; and durum wheat 1,883 lbs. i>er acre. 

Notes are also given on experiments with buckwheat, millet, corn, potatoes, and 
peas. Buckwheat has nut generally given good crops at the station, in seed pro¬ 
duction the millet varieties were a complete failure in 1904. Of the different varie¬ 
ties of corn grown the following, in the order given, stood first in the proportion of 
ripe ears produced or in the degree of ripeness attaiiie<l: AVills Dakota, (rcliu. North 
Dakota No. 1 (a variety bred up from Minne.«ota King), Northwestern dent. Golden 
dent. Bloody Butcher, and Etjugfellow. Corn planted in drills 30 in. apart produced 
the tallest plants, measuring 5 ft. 9 in. Corn sown in ordinary wheat drills 6 in. 
apart and thick in the row reached a height of only 3 ft. 

The yield of air-dry hwlder, in 7 years’ experiments, was greatest from planting in 
6-in. drills. Corn planted in hills in rows 22 in. apart gave much better results than 
corn in rows 42 in. apart. The test of planting corn at different distances in the 
drill, the width between the drill being uniformly 3S ft., showed that nearly 34 bu. 
of ear corn \vas obtained with the plants at 6-in. intervals in the row, and that the 
yield gradually decreased as the intervals between the plants increased. The results 
of a test of planting corn in hills show that where 6 stalks were grown in a hill a 
higher yield of both ears and fodder w'as obtained during 5 years than from thinner 
plantings. 

The i)ercentage of ri{)e corn in the last 2 seasons was regularly reduced when more 
than 2 stalks were grown jier hill. It was also noticed that the ears were shortened 
as the thickness in the hill increased, the variation in length being from 4| to 6i in. 
The results from 4 years’ work in planting corn in drill rows on different dates show 
that plantings made May 23 and 30 in 6-in. drills reached the silking stage, while in 
the later plantings no ears were formed. Planting in 42-in. drills gave much the 
same comparative results as those obtained in 6-in. drills, but there was a greater 
difference in the degree of maturity of the early and late-sown plate. 

The results bi different methods of cultivation tried this year were in favor of giv¬ 
ing shallow cultivation early and deep cultivation late in the season. The average 
for 6 years shows the greatest yield of fodder from shallow cultivation. 



2S8 experiment station record. 

The Edgeley Subexperiment Station, (). A. Tiiomp80n and J. H. Sheppked 

{North Dakota Sta. Dpt. J904, pi. /, pp. 15S-J68).—A general report on the work at 
the Htatioii in 1904. The plant-breeding nursery this season contained 19,500 indi¬ 
vidual plants, including barley, wheat, flax, buckwheat, millet, and oats. 

The best yield of wheat, 35.2 bu. i)er acre, was obtained from Velvet Don, a durum 
variety. The l>est yield among the life and blue-stem wheats was 13.9 bu., produced 
by Selected Towers and Selectt*<l OO fife, and American blue stem. North Dakot§ 
emrner produced 07.9 bu. per aiTe, as compared with 65.3 bu. for Washington eminer 
and 60.1 bu. for Success, the best yielding variety of barley. Nine varieties of oats 
varied in yi(‘ld from 27.5 to 85.7 l)ii. The best yielding varieties, in the order men¬ 
tioned, were Silver Mine, Swedish Select, and Abundance, the last 2 producing each 
79.2 bu. 

In seed i)roduction Siberian and Selected Russian flax outranked Russian and 
Select'd Riga, whi<‘li i)roduced the largest yields of straw. The best yields of corn 
fodder were secured from the following varieties: Minnesota Dent No. 13 3,630, 
Triumph 3,542, and Tride of the North 3,281 lbs. per acre. Of 15 varieties of pota¬ 
toes Hammond Wonderful and Banner led in yield. Ten varieties of millet were 
tested, including Tencilaria and Ja]>anese, both of which failed. The best yield was 
obtained from Red Orenburg, wdiich t)roduce<l 4,660 lbs. of hay per acre. An out¬ 
line is given of a crop-rotation experiment carried on by the station, and work 
with brome grass and alfalfa is briefly noted. 

Field experiments in Staffordshire and Shropshire and at the Harper- 
Adams Agricultural College ( Ilarper-AdaimAijr. tH. Joint Rpt.y 1904^ pp. 1-10^ 15- 
40 ).—At the college fertilizer h'sts on 10 plats of meadow land showed that super¬ 
phosphate was very active, and when given with suli>hate of ])otash proved the most 
ecouomii'al of the diff(rent applications in increasing and improving the herbage. 
Barnyard manure ]m)diiced a coarse and rank growth of grass, and nitrate of soda 
gave no increase in yield. Among 12 varieties of oats Thousand Dollar ranked first 
in (piality and Waverly in yield; and of 6 varieties of wheat Standard Red and Red 
Stand Kp proved best in yield of grain and in (piality of grain and straw. 

Different fertilizer applications increased the yield of mai]gels, but ])roduced a 
marked re<luction in the sugar content. The largest yield was obtaine<l with the use 
of barnyard manure, together with a complete dressing of commercial fertilizers. 
Yellow (dobe. Yellow Intermediate, (iolden (lloix*. Mammoth Long Red, Golden 
Tankard, and Sugar Mangel, given in the decreasing order of yield, stood first among 
15 varieties, while in (juality the order was approximately reversed. The dry matter 
in the different varieties varied from 10.35 to 13.33 per cent, and the sugar in the 
juice from 7.04 to 9.60 per cent. Sutton Sugar Bt*et grown in the test contained 20.17 
per cent of dry matter and 13.86 per cent of sugar in the juice. 

In studying the effect of premature seed production, or running to seed the first 
year of growth, it was found that normal roota contained 8.7 per cent of sugar, and 
roots wliich had run to seed 5.64 iH*r cent. The age of the seed or injury to young 
plants did not seem to influence premature seed production. It was also noticed 
that the numlKWof plants going to seed during the first year differed within the stime 
variety. The character of the season was the only factor recognized with certainty, 
as it was observed tliat in dry and warm seasons the plants ripened quickly and 
showed a greater tendency to pro<luce seed than in cold and wet seasons. In trials 
with swedes, Sutton Magnum Bonum and Garton Mcalel ranked first in yield with 
over 23 tons per acre. A home-mixed complete fertilizer for this crop was much 
more economical than a ready-mixed fertilizer. 

Cooperative experiments were carried out in Shropshire with potatoes and mangels. 
For potatoes a complete application of commercial fertilizers, either alone or with 
barnyard manure, proved most econominal. In a potato variety test Scottish 
Triumph, Royal Kidney, and Factor produced the highest yields. Scotch seed 
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pi^tatoes produced much better yields than seed of the same varieties grown in the 
district the previous year. Whole tubers for seed gave a lai^er total yield than 
either sets with single eyes or plants from cuttings. The fertilizer tests with mangels 
showed ii large increase in yield from the use of barnyard manure and comniereial 
fertilizers. Of (3 varieties, Yellow Oh>l)e proihiced the heaviest weight of crop, but 
Golden (Jlobc, Golden Tankard, and Sugar Mangel were superior to it in iiuality. 

In Staffordshire cooperative fertilizer tests were made on grass land, and exj)eri- 
ments were (•onducted with jK)tatoe&, mangels, ami 8we<ies. In the fertilizer tests on 
grass at Hlurton 1 ewt. of nitrate of soda and 5 ewt. of basic slag per acre, applied 
singly, gave an increase of 5 ewt. of hay per acre, but when given together the yield 
was no greater than on the check plat. Barnyard manure produced a good increase, 
but Wiis not i)rolitable. At Knightley 10 tons of barnyard manure gave a large 
increase in yield, but the (piality of the grass was reduced. The next largest increase 
wasobtiiined with 13 ewt. of kainit and 1 ewt. of nitrate of soda per acre, and the 
sanu‘ increase ri‘sulted where 5 ewt. of basic slag was given in addition. The use of 
5 ewt. of basic slag alone per acre gave the increase at the lowest cost per ewt. of liay. 
The best results at Macr were secure<l from an application of barnyard manure, 
together with a comi)h*te dressing of commercial fertilizers. 

Of 12 varieties of potatoes, Royal Kidney, Factor, and Up to Date gave the best 
yields and also ranked well in (juality. In a fertilizer test the commercial fertilizers 
had little effect, and the heaviest yields were obtained from the use of 20 tons of 
barnyard manure per acre. 

Memoranda of plans for arid farm investigations {Vtah Sfa. ('hr. o’, 

a ).—This circular contains outlines of the arid farm investigations for 1905 on 
the 0 experiment farms established under the direction of the Htate legislature, and 
gives complete instruction with reference to conducting the ex])eriments and to the 
management of the farms in general. 

Effects of manures throughout rotations of crops, D. A. (iii.cmusT 
XarUiHinh. Kd. Com.y JhiL —Fertilizer experiments were conducted on 

a light sandy loam soil throughout 2 courses of a rotation. 

In th(‘ first rotation turnips, oats, hay, and oats, and in the se(!ond, swedes, 
barley, hay, ami oats wert; grown, in the order named. The standard application 
of commerical fertilizers j)er acre consisted of 1 ewt. of sulphate of ammonia, 5 ewt. 
of superphosphate, and 1 ewt. of muriate of pohrsh, containing 25 lbs. pf nitrogen, 75 
lbs. of phosphoric acid, and 50 lbs. of potash, and the application of barnyard 
manure of 10 tons per ar*re. 

Barnyard manure was of greater value than commercial fertilizers, but both were 
satisfactory. Where the 2 were used on the same plat it was found best to apply 
the manure to the swedes and to use the commercial fertilizers for the hay. 
Twenty tons of barnyard manure did not ])rove profitable, and doubling the quan¬ 
tity of commercial fertilizers was of benefit only when divided lM‘lween the swedes 
and the hay. The omission of ])otash nearly oblit<»rated the gains obtained from 
the application of commercial fertilizers. The use of 10 tons of barnyard manure 
made up the deficiency of potash in this soil. 

Forage crops, Fi. R. T.loyd (Mindasippi Sta. Kpt. W(}4y pp. 13y 14). —Winter wheat 
was grown for hay and followe<l by cowpeas sown at the rate of 2 bu. ))er acre. The 
cowpeas came up with Johnson grass and gave 2 cuttings. The yield of hay from 
peas and wheat was 3.85 tons per acre, obtaine<^l at a cost of J|53 j)er ton i>ut into the 
barn. Oats werecut for hay in the dough stage and followed by Early Amber sorghum, 
sown at the rate of 2 bu. per at^re. 

Sorghum gave 2 cuttings, and the total yield for oats and sorghum was (3.25 tons 
per acre, costing $2.77 per ton in the rick. Two acres of alfalfa, which suffered to 
some extent from the lack of drainage, furnished pasturage for 14 pigs for 1 month 
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and yielded 6,541 lbs. of hay. Soy beans planted in April in rows 3 ft ai>art and 
cultivated twice yielded tons of cured hay per acre. 

Wyoming^ forage plants and their chemical composition—studies No. 1, 

H. G. Kni(4 HT. F. K. Hepner, and A. Nbijson ( Wyoming Sta, BuL 65, pp. 5^, pi, 1, 
Jigs. 18).—The forage conditions of Wyoming are briefly discussed, and the botanical 
and general description and the analyses of green and air-dry substance of the fol¬ 
lowing plants are given: Western wheat grass (Agropyron ocddeiOale), northern wheaj 
grass (-4. dasystachyum), bearded wheat grass (A. caninum), slender wheat grass {A. 
tenerum), western couch grass (A. pseudorepeiis), Indian millet {Eriocoma cuspidata), 
yellow spear grass [Bofi lurida), Buckley spear gcass (P. huckleyana), rough fescue 
(Festuca scabrella), squirrel-tail grass (Hordeum juhatum), native hay, alfalfa (Medi- 
cago saliva), fringed brome grass (Bromus cHiains), alkali meadow grass {Puccinellia 
airoides), Nelson needle grass nelsonii), tufted hair grass (Deschampsiaaespitosa), 
Bodin vetch {Astragalus hodini), j)retty milk vetch (^1. elegans), woodland hedysarum 
{Hedysarum phdoscia), winter fat (Eroiia Janata), wire grass or Baltic rush {Juncus 
halticus), JJuttall saltbush {Atripler nutlallu), tumbling saltbush (A. volutans), Austra¬ 
lian saltbushes (^1. semibaccata, A. Judimoides, and A. hoJocarpa), and sweet or Bokhara 
clover {Meldotus alba). 

[Experimental work upon weeds and forage plants], L. li. Waldron {North 
Dakota Sta. Bpt. 1904, pt. 1, pp. 56-64 ).—This study on the vitality of weed seeds is 
in continuation of previously described work (E. B. R., 16, p. 882). 

Ill 1899 a (juantity of weed seeds W’as buried at different depths to ascertain the 
effect of this treatment on germination. In June, 1904, samples of these seeds w^ere 
dug up and tested. Over 200 seeds of French weed showed no germination at first, 
but when dried and tested again 3 months later nearly 90 per cent grew. Green fox¬ 
tail seeds buried 5 in. gave a gerudnation of 8J per cent, and seeds buried 10 in. deep, 
6t per cent. Of 15 seeds of Kinghead buried 10 in. deep 4 germinated, while of the 
shallow seedings no grow'th was obtained. Wild mustard gave the following results 
from the different depths; Three inches 26§ per cent, 5 in. 16, 7 in. 27, and 10 in. 11 
per cent. Wild buckwheat and wild oat seeds all decayed. 

In some special observations on the French weed the following 3 classes of seed 
were studied: Bee<l gathered with grain and sown with it the following spring, seed 
from winter annual plants which falls to the ground in June, and seed from spring 
plants which flills to the ground in July. Not any of the seed germinated until Sep¬ 
tember, which allow s the plant to develop sufficiently to live over winter. It is con¬ 
cluded that this weed is pernicious only as a winter annual, and that proper harrowing 
before seeding and plowing the land in the spring w ill reduce its prevalence. Obser¬ 
vations on peppergrass {Lepidlum apetalum) and tumbling mustard {Sisymbrium altis^ 
simum) led to the same conclusion. 

' The relative aggressiveness of different weeds was determined by sowing on May 10, 
1904, 800 seeds each of 6 different species—Russian pigweed {Axyris amaranthoides), 
tumbling mustards, wild mustard {Brassica arvensis), French weetl, false flax {Came- 
Una saliva), and ball mustard {NesJapaniculata). On July 19, when the plants had 
attained their maximum size, there were found 620 plants of false flax, 356 of wild 
mustard, 281 of Russian pigweed, 195 of ball mustard, 24 of French weed, and 3 of 
tumbling mustard. 

The results of spraying weeds with different solutions indicated that Thistleine, a 
preparation for the destruction of weeds, has no special value over sodium arsenite 
or copper sulphate. The cost of this substance is also much more than either of the 
i^^er chemicals. It is stated that if Canada thistles are killed by spraying, this is 
^uied by the destruction of the foliage and not by a distribution of the poison 
tbrqugh the plant. It was observed that a relatively long period of time elapses after 
IjplHying before the thistles again begin to grow, and this is considered as possibly 
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due to the surface of the ground retaining some of the poison. Quack grass was not 
very much affected by the use of any of the solutions. 

Observations made on the growth of wild oats showed that the seed was ripe enough 
to grow 86 days from seeding and 8 days after blossoming. The ripe seed fell to the 
ground 15 days after blossoming, or 92 days from seeding. The author calls atten¬ 
tion to the fact that since wheat at the station requires 100 days to reach maturity, 
the wild oats are certain to reseed themselves before the wheat harvest. 

An inspection of grass and clover seed, L. R. Jones and W. J. Morse ( Vermont 
Sla. Rpt. J904iPp- 402-417, oS3-546, Jigs, Samples representing 785 lots of seed 
were secured by the station from dealers in all parts of Vermont, and the examina¬ 
tion of the samples as to purity and germination w^ere made by the Seed T.aboratory 
of this Department and the results obtained are given for each sample. A summary 
of the examination is shown in the following table: 

Parity and germination tests of grass and clover seeds collected In I ^ermont. 


See<l. 


Timothy. 

Redtop. 

Kentucky blue gruss 

Orchard grasH. 

Meadow fescue. 

Mlllebs. 

Red elover. 

Mammoth red clover 

Alsike clover. 

White clover. 

OrimJKUi clover. 

Alfalfa. 

Rape. 

Nine lawn grass mixtures contained 86 per cent of pure grass and clover seed. 
The value of the samples of seed as a whole was reduced by a considerable amount 
of inert foreign matter, dirt, chaff, etc., by the occurrence of weed seeds and of for¬ 
eign seeds of various kinds having more or less agricultural value, and by the low 
germination shown in various cases. Methods of testing seeds are briefly described, 
and some of the more important State laws regulating the sale of agricultural seeds 
are summarized, the Maine law l)eing given in full. 

Grain score cards, J. H. IShepperi> (North Dakota Sta. RpL 1904, pt. 1, pp, 147- 
Outlines of the score cards used at the college in judging corn, wheat, oats, 
and barley are given. 

Variety tests of wheat, oats, and potatoes, G. C. Wai'Son and A. K. Rjsbsr 
(Pennsylvania Sta. Rpt. 1904, pp. 183-196).—The results of variety tests with wheat 
have been noted from another source (E. S. R., 16, p. 364). The varieties of oats and 
potatoes were grown on plats similar to those described for wheat. 

Twenty varieties of oats were sown at the rate of 8 pk. per acre on April 20 and 
harvested August 5. The yields of grain ranged from 47.52 to 64.60 bu. per acre. 
The leading varieties. Czar of Russia, Japan, and Silver Mine, yielded 64.60, 63.66, 
and 63.09 bu. per acre, respectively. lA)ng White Tartar led in weight per bushel, 
with 33.41 lbs. The heaviest yield of straw per acre, 3,447 lbs., was produced by 
Japan. This variety, under test for 13 years, has given an average yield of 49.66 bu. 
per ,acre. Among 4 varieties grown for 6 years Mortgage Lifter ripened about one 
week earlier than the others. From 1899 to 1903 White Maine, Fourth of July, and 
Heavy Weight Champion gave lietter yields of grain than Japan. Gold Giant Side 
Itnd Czar of Russia stood first in yield among the varieties tested for 3 years. 
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In the potato tests for 1903 Carman No. 3 headed the list witn 270.2 bu., while 
White Mountain stood last with a yield of only 21.8 bu. per acre. The late varieties 
were much injured by blight, and this caused the low yield of White Mountain. 
Early Rose ranked second in total yield with 250.2 bu., and first in the production 
of marketable tubers with 221.2 bu. per acre. The largest proportion of marketable 
tubers was produced by Heath Medium Late Surprise and Heath T^ate Beauty, and 
the smallest proportion by New Bovee Seedling. The results for a series of years 
showed that Carman No. 1, Freeman, Enormous, Washington, White Giant, Hif- 
watha. Pride of Michigan, Extra Early Crusader, Heath Late Beauty, Heath Late 
Surprise, Heath Favorite, and White Mammoth have given good returns. A descrip^ 
tion of the varieties tested is given in tabular form. 

Alfalfa in Vermont, J. L. Hills and L. R. Jones ( Vermont SUi. Bui. 114, PP-109- 
1S2, fig. 1, maps 2 ).—This bulletin gives a description of the alfalfa ])lant, and pre¬ 
sents notes on its culture, value, and uses. The results obtained by growing alfalfa in 
northern Maine, New Hampshire, northern New York, and Vermont, and the views 
of New England and Canadian experiment stations on alfalfa culture are briefiy 
reporteil. Of 56 trials at as many different points in Vermont 12 were permanently 
successful. The best results in the State have so far been obtained in the Champlain 
Valley. 

Improvement in the quality of barley in Austria, J. SroKTiASA ( Ztschr. Landw. 
Vermchsw. Oesterr., A’ {WOfi), No. 1, pp. 1-C>9, pis. 7 ).—The fertilizer recpiirements of 
barley are pointed out, the mechanical and chemical composition of some of the 
typical Austrian barley soils is described, and the results of experiments to deter¬ 
mine the influence of the principal plant-food elements upon the cpiality of barley 
are reported. The exi>eriments were conducted in the greenhouse and on the experi¬ 
ment field of the station, as well as by a number of farmers. A bibliography of 
books and articles relating to the subjec^t is given. 

The plants were grown on ordinary field soil and on fine sand, and the 3 essential 
plant-food elements were applied in combination in one series of tests and separately 
in others. The complete application increased the yield of grain 99.9 per cent and 
the yield of straw 58.7 per cent over the check tests. The use of phosphoric acid 
alone on the field soil gave an increase of 44.7 per cent of grain and 26.3 per cent of 
straw, and the use of potash salts also largely increased the yield. The grain from 
the pots receiving the complete application stood highest in starch content, with 
76.52 per cent, and lowest in protein, with 10.18 per cent. Corresponding results 
were obtained on the fine sand. Chlorid of potash proved more effective than sul¬ 
phate of potash. 

In the series of pots rei’eiving nitrate of soda alone the starch content ranged from 
70.03 to 71.51 i>er cent, being about the same as in the check tests, wdiile the protein 
content varied from 17.56 to 18.5 i)er cent. As compared with the no-fertilizer tests, 
nitrate of smla increased the yield of barley 38.4 and 29.7 per cent, and the yield of 
straw 45.1 and 55.5 per cent on the field soil and the fine sand, respectively. The 
increase in straw production due to the separate use of phosphate of lime, sulphate 
and chlorid of potash, and carbonate of lime and magnesia, ranged from 9.4 to 26.3 
per cent on the field soil and amounted to 1.5 and 23.4 per cent for chlorid of i)otash 
and phosphate of lime, respectively, on the sand. 

It is pointed out from these results that barley after sugar beets gives heavy yields 
of straw l>ecau8e the soil is well stocked with nitrogen, while the supply of phos¬ 
phoric acid and potash is relatively low, and that by the application of these ele¬ 
ments the yield of grain may be increased and that of the straw diminished. 

A second experiment was conducted to determine the effect of potash salts on the 
development of plants. Soil samples from Aufinoves and Modian Were used in pot 
experiments. 
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The pots were (Hvided into 4 series of 10 pots each, one bein^i^ the check series and 
the others receiving superphospiiate and nitrate of soda, or superphosphate and 
chlorid of potash, or the 3 suhstancea together. The check test with Aufinoves soil 
gave an average yield of 90.4 gm. of grain and 90.572 gui. of straw. The heaviest 
yield of grain, 142.549 gm., was obtained with the complete fertilizer, the yield of 
straw being 135.167 gm. Where phosphoric acid and potash were given the yield 
W'as increased to 128 gm., with a considerable increase in the standi content. This 
experiment indicates that although the soil was comparatively rich in available pot¬ 
ash, the use of potash salts was beneficial. 

In the ciise of the other soil, which contained less available potash, the check test 
yielded on an average 80 gm., the series of pots receiving superphosphate and chlorid 
of potash 178 gin., and the series with the complete apidication 188 gm., or a differ¬ 
ence of 10 gm. apparently due to the nitrate of soda. It is concluded that leaching 
the soil with solutions of citrii; and oxalic acid points out whether or not potash may 
be profitably applied to the soil in barley culture. 

In the check tests on both soils the proportion of hulls rangeil from 11.37 to 12.86 
Ijer cent, and in the superphosphate and nitrate of soda series from 10.94 to 11.89 per. 
cent; but when chlorid of potash was given in addition to the superphosphate it 
ranged from 8.64 to 10.04 per cent, and w'ith the complete application, from 9.2 to 
10.53 per cent. The starch content varied from 66.82 to 70.22 per cent in the clieck 
test, and where supt^rphosphate w’as used, from 68.84 to 70.14 per cent; hut when 
chlorid of potash w'as added it varie<l from 72.34 to 73.88 per cent. With the com¬ 
plete application a starch content of 72.85 to 74.10 per cent was recorded. The pro¬ 
tein content of the barley was considerably increased by the use of nitrate of soda. 
In the sii{)erpho8phate and nitrate of soda series of pots it varied from 12.35 to 12.73 
})er cent, but the application of < hlorhi of pohish reduced it. 

In the cooiHjrative field experiments different combinations of superphosphates, 
nitrate of soda, and kainit at the rate of 250, 200, and 300 kg. per hectare, respectively, 
were applied. The results showed that 1 gm. of assimilable j)Otash produced from 
23 to 25 gm. of .stardi, and tliat the quality of brewing barley can }je improved by 
8Upj)lying potash and phosphoric acid in the fertilizer, especially when the soil is 
rich in nitrogen compounds or when nitrate of 80 <la is api)lied. 

Analysis of individual stalks of corn, K. F. Ladd (North Dakota Sta. Rpt. 1904i 
pt. ly p. SI ).—Analysis of 2 successive generations of 2 corn plants are given. The 2 
lots of corn from the same parent seed showed a protein content of 14 and 14.5 per 
cent in 1903 and of 16.06 and 15,38 per cent in 1904. 

The work on flax, H. L. Boi.i.ey (North Dakota Sta. Rpt. 1904, pt. I, pp. 04, 65, 
pin. S ).—This is a progress report on the work wuth flax, consisting of a comparative 
stiKly of varieties and a test of their resistance to the wilt disease. The development 
and maintenam;e of immunity to the disease is described. 

Fertilizer experiments with hemp, Kuiinkrt (Mitt. Deut. Landw. GeMlL, 20 
(1905), No. 14, pp. 99, 100 ).—In 2 tests barnyard manure was applied alone and 
together with diflereiit combinations of Thomas slag, kainit, and nitrate of soda in 
quantities of 30, 25, and 15 kg. per hectare, respectively. 

Given in addition to the manure, each substance by itself produced an increase in 
yield, but the best and most profitable returns were seemred with the complete 
application. On the barnyard manure plats Abe average yield amounted to 1,890 kg. 
and on the plats receiving the complete application of commercial fertilizers in addi¬ 
tion to 2,240 kg. of hemp per hectare. No difference in the quality of the fiber from 
the various plats was apparent. 

The potato and its culture, W. T. Macoun (Canada Cent. Expt, Farm BuL 49^ 
pp. 48, pU. 2, figs. 6).—This bulletin briefly notes the importance of potato culture 
in Canada, reviews the history of the plant and its improvement, summarizes the 



244 


EXPEBIMEKT STATION BEOOBD. 


experimental work with the crop at the Central Experimental Farm, and gives 
general directions for its culture. 

The 12 most productive varieties grown at this farm for 6 years are as follows: Dr. 
Maerker, Ijate Puritan, Burnaby Mammoth, Money Maker, Carman No. 1, Dreer 
Standard, Sabean Elephant, Canadian Beauty, Rural Blush, I. X. L., Pearce, and 
Clay Rose. The 6 most productive early varieties for 6 years were Irish Cobbler, 
Early Elkinah, Vick Extra Early, Rochester Rose, and Rawdon Rose. # 

Some of the earliest varieties are Early Snowball, Eureka Extra Early, Burpee 
Extra Early, Rochester Rose, Bliss Triumph, and Early Ohio; and the 12 varieties 
freest from blight are Dr. Maerker, I.ate Puritan,^urnaby Mammoth, Carman No. 1, 
Dreer Standard, Sabean Elephant, Rural Blush, Clay Rose, Rose No. 9, Holbom 
Abundance, State of Maine, and Swiss Snowflake. From 1887 to 1905 about 844 
varieties have been tested at the Central Experimental Farm. 

In a 3-year test of growing jiotatoes after clover an average increase of 37 bu. per 
acTe was obtained, as compared with growing potatoes without the use of clover. 
For fertilizing the land for potables the author recommends the use of a moderate 
quantity of barnyard manure applied on the clover in the fall, or of well rotted 
manure used in the spring, or if commercial fertilizers are used, an application of 
600 to 800 lbs. or more per acre in the proportion of 250 lbs. of nitrate of soda, 350 
lbs. of superphosphate, and 200 lbs. of sulphate or muriate of potash. An increase 
of 40 bu. per acre was obtained in a crop cultivated 6 times as com|)ared with one 
cultivated only 3 times. In a 3-year test spraying with Bordeaux mixture apparently 
increased the yield 94 bu. The cost of growing an acre of potatoes yielding 300 bu. 
is estimated at $52.14. 

Variety testB with potatoes in 1001-1904, G. Maktinbt {Ann. Agr. Suisse, 6 
{1905)f No. 5y pp. 179-198f figs. ^).—The yields and descriptions of a large number of 
varieties of potatoes are given in tables. In 1902, 2 plants were selected for their 
productiveness and the quality of their tubers, but one was superior in yield and 
quality to the other. The seecl of these 2 plants grown for comparison showed a dif¬ 
ference in yield of 32.7 per cent in 1903 and of 41 per cent in 1904 in favor of the seed 
from the Ixjst plant. 

Solanum commersoni and its variations at Verribres, Labergerib {Ann. Sd. 
Agron.j 2 ser.y 10 {1905)^ /, No. i, pp. 57-139, figs, 12; abs. in Jour. Agr. l^at., n. ser., 
8 {1904)^ Nos. 51,pp. 803-807, Jigs. 4; 52, pp. 831-834, figs. 2 ).—This is a report of work 
with Solanum commersoni and includes notes on observations made in cultural tests 
with this plant by other investigators. 

Experiments have been in progress since 1901, and the results have shown that the 
characters of the primitive types are readily influenced by cultivation and selection. 
In very fertile friable soil, varying with the time the plants had been established, the 
yields ranged from 20,000 to 27,000 kg. per hectare and in sandy soils the yields, 
owing largely to the dryness of the soil, ranged from only 4,500 to 16,000 kg. per hec¬ 
tare. The plant grew well on dry soil, but produced very long stolons with the 
tubers from 20 to 30 cm. beneath the surface. The resistance to disease was good 
and the tubers showetl perfect keeping qualities. Tubers grown in 1904 on fertile 
soil contained 19.91 per cent of starch and 72.69 per cent of water, and those grown 
on poor sandy soil 23.21 per cent of starch and 67.48 per cent of water. 

Descriptions are given of variations observed in 1904, comprising varieties with 
yellow, white, and violet tubers. The violet variety appeared to be of value on fer¬ 
tile and humid soils, absolutely disease-resistant, very productive, and of good quality. 
A dozen plants this season produced tubers varying in color from almost white to a 
deep red. Six of these plants produced these variations, together with the violet 
tabm, on the same stolons. 

Oorrelative ohangea in rye breeding on the basis of color in tbe grain, K. 
VO|r B0MXBR {FuMing^s Landw, Ztg., 54 (1905), No, 7, pp, .—Experiments 
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in breeding Petkus rye by selecting differently colored grains for seed are briefly 
reviewed, and the results secured up to date are summarized. 

Green-colored grains showed an indefinite transmission of the color, the progeny 
varying from green to a dull gray. As the dullness of the color in the kernel became 
more distinc^tbe power of transmitting the color was apparently decreased. Yellow 
kernels did not readily transmit their color, but in some stools it was found to be 
very definite .and showed regular progress. Bluish and brown veins were very strong 
in transmission of color. 

Plants from short grains showed a marked reduction in the length of the straw. 
The longest straw was produced by the green-colorenl grains, followed by the blue, 
yellow, and brown kernels, mentioned in decreasing onier. The green-colored grains 
produced a softer and looser straw than the other forms, while the straw from blue 
kernels was tough and hard. The best formed culms and heads were found in the 
plants from blue seed. In weight of grain the brown group stood last. 

Data on the comparative winter resistance of the tlifferent strains, obtained only 
for the season of 1903, showed that the blue seed ranked first with 84.66 per cent, and 
the short seed last with 66 per cent of the stand secured in the fall. 

Method of tobacco-seed selection, W. W. Couey (Maryland Sta, Bid, 103^ pp. 
225-236^ figs, 4 )-—This bulletin contains popular directions for the selection of seed 
plants in the field, and the method of bagging the flower heads and securing the 
seed. The work in tobacco-seed selection at this station is carried on in cooperation 
with the Bureau of Plant Industry of this Department. 

Tobacco experiments, W. Fhkar (Pennsylvania Bta. dipt. 1904<, pp. 30-39, pis, 
12 ),—The work here reported represents shelter-tent experiments with Sumatra leaf. 

The site and the soil under which the ext>eriments were conducted are described 
and the method of constructing the tent over one-half acre of ground, with the out¬ 
lay involved, is given in detail. The planting, cultivation, harvesting, curing, and 
sweating of the crop are briefly discussed and the results are reported. The weight 
of the cured leaf produced was 856 lbs., which was reduced to 814 lbs. by sweating. 
The sorting of the leaf as to color and size gave the following results: First quality— 
light, 7.5 i)er cent; me<lium, 22 per cent; dark, 12.9 per cent. Second quality—light 
seconds, 18.6 per cent; dark, 13.5; trash, 25.5 per cent. 

After the finishing sweat the tobacco was compared with Connecticut tent-grown 
Sumatra of the same season. There was no apparent difference in the (piality of the 
2 lots, neither of which was considered equal to the imporUid article. In the opin¬ 
ion of the author the results at present do not warrant the encouragement of this 
method of culture, but indiciite the desirability of continuing the experiments in a 
more favorable season and possibly on lighter soil. 

Experiments with fertilizers on tobacco, C. K. Thorne (O/iio BUi. Bui, HU, 
pp. 213-228, figs. 2, dgms. 2). —Notes on the establishment of a test farm in the Miami 
Valley to be devoted chiefly to work with tobacco are given, the plan of the fertilizer 
experiments inaugurated is outlined, and the results thus far obtained are reported. 

In one series of experiments the tobacco is grown in a 3-year rotation with wheat 
and clover, and in a second series it is grown continuously on the same land. As 
the experiments have just been begun, only the most general conclusions are drawn. 
Barnyard manure proved very effective and profitable. Commercial fertilizers also 
produced a good effect, but the net gain was not so large as from barnyard manure. 

The results show that the greatest total yield and net profit were produced by a 
fertilizer containing nitrogen, phosphoric acid, and potassium, in approximately the 
ratio to each other in which they are found in barnyard manure. The large quantity 
of nitrogen required in this application greatly increased the cost. As a carrier of 
nitrogen, nitrate of soda appeared much more effective than tankage. 

Experiments in fertilizing tobacco, C. Dussebre (Ann, Agr. Suisse, 6 (1906), 
5, pp. 199-20S),’^k cooperative study was made of the effect of sulphate and 
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carbonate of potash used alone or with superphosphate. The quantities used per 
hectare were as follows: Three hundred kg. of sulphate of potash; 246 kg. of car¬ 
bonate of potash, in quantities furnishing 150 kg. of potash; and 500 kg. of super¬ 
phosphate containing 75 kg. of phosphoric acid. A general dressing of barnyard 
manure was given at the first plowing in the spring. 

In one of the tests superphosphate increased the yield of leaves, and sulphate and 
carbonate of pohish also producer! a small increase. A seconil test gave inconclusive 
results in this connection. The proportion of phosphoric acid in the leaves was not 
at all increased in one test and but slightly in the other by the use of phosphatic 
fertilizers. The lime content was slightly increased in the product from land ferti¬ 
lized with superphosphate. 

The use of potash salts increased the potash content of the leaves. The super¬ 
phosphate pro<luce(l large leaves of good maturity and of good strength, while the 
influence of i)otash salts was less marked. In general, the fertilizers applied did not 
appreciably affect the burning quality. 

Winter wheat, T. L. Lyons and A. Keyser (Nebraska Sta. Bui. 89, pp. Jig- 
J ).—The results of variety tt*sts of winter wheat in 1902, 1903, and 1904, conducted 
in cooperation with this Department, are described. Among the varieties tested 4 
were from Hungary and a large number from Russia. Previous accounts of these 
varieties are recorded in a former bulletin (E. S. R., 14, p. 36). 

The results in general indicate that the variety best adapted to Nebraska is Turkish 
Red, although Kharkof, one of the new Russian sorts, has ])rovcd hardier in the 
extreme northern part of the State. Several of the Hungarian varieties, although 
somewhat better in quality than Turkish Red, are later in maturing and conse<iuently 
less productive. It is reported that these late-maturing Hungarian and Russian 
wheats are becoming earlier and may, therefore, be of value. 

The observation of the station with reference to “ yellow berry ” in hard winter 
wheat has led to the conclusion that the chief causes of this condition are allowing 
the wheat to become overripe and the failure to stack the sheaves. As compared 
with the hard, re<l normal kernels, these kernels or “ yellow berries” have a lower 
gluten content and are lighter in weight. 

Tests of see<l wheat from various sources resulted in the best yields in every case 
from locally grown seed of the same variety. In this test locally grown Turkish 
Red seed yielded Iwttcr than importe<i Crimean for each of the 3 years tested. 
Turkish Red seed from western Kansas yielded nearly as well as Nebraska-grown 
seed and was of better quality during the dry years, but suffered more from scab or 
blight in 11K)3 and 1904. 

The importance of good tillage was shown by growing very poor seed wheat on 
well-tilled land, which resulted in a yield of several bushels more per acre than the 
average of the county or State for each of 3 successive years. This favorable result 
is ascribtid to the rotation of crops, the use of barnyard manure, and good tillage. 
In studying the effeert of season and tdimate on the composition it was found that 
wheat stores up more nitrogen in the form of protein in dry seasons and more starch 
in wet seasons. 

The yautias, or taniers, of Porto Rico, O. W. Barrett (Porto Rico Sta, Bui 6, 
pp. pU. 4).—This bulletin gives a description of these plants in general and of the 
various types in particular. 

The cultivated varieties of Porto Rico are classified \inder tlie following 6 types: 
Blanca, Manola, Amarilla, Martinica, Vino, and Violacea. The semicultivated vari¬ 
eties and the so-called false yautias are also noted. Cultural directions are given and 
the uses of the plant are described. The plant proportions of the principal varieties 
are reported as follows; 
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PropoTtmu o f different parts of the yatUia plant. 


Variety. 

I.(eavoH. 

Root- 

Htock. 

Offsets. 

Tubers. 

Amarilla. 

Pounds. 

7.2r> 

4.6 

Pounds. 

•2.5 

‘2.0 

Pounds. 

1 4.25 

1.75 

Ih)unds. 

1.5 

‘2.5 

Per cent. 
10 
21 

Guayamera. 

Martinica. 

6.0 ‘ 

l.*26 

1.75 

2.5 

22 

Rolliza. 

3.6 

2.25 

1.50 

3.75 

34 



Tho coiii{M:>aitioii of 2 samples of yaiitias determined at the Maine J^'xperiment Sta¬ 
tion is compared with the composition of Irish potatoes and sweet potatoes in the 
following table* 

Composition of yautias and potatoes. 


Yautia and potato. 


White yautia. 
Yellow yautia 
Irish potato... 
Sweet potato . 


i 



Tobil oarbohy- 

j 


i 



ilrate.s. 


Fuel 







Water. 

Protein. 

1 

Fat. 

I_ 

Sugar. 

Htarch, 

etc*. 

(Jrucle 

liber. 

Ash. 

i 

value per 
pound. 

I" 

cent. 

1 Per cmt. 

cf'nt. 

Per rent. 

Per rent. 

Per cent. 

Calories. 

1 70.0 

1 1*7 

0.2 

‘26.3 

0.6 

1.2 

529 

; 70.0 

1 ‘2.5 

.2 

‘26.1 

.6 

.6 

538 

1 7S. H 

' ‘2.2 

.1 

IH.O 

.4 

1.0 

385 

60.0 

1 '•* 

.7 

‘26.1 

1.3 

1.1 

570 


A sample of dried tubers of the Rolliza variety, analyzed by the Hureau of ( chem¬ 
istry of this Department, contained 29.17 percent of starcli and (12,25 per cent of 
moisture. This is considered an exceptionally high percentage of starch, but it has 
been found in experiments with this variety that 20 to 25 j)er cent of starch is readily 
obtained from fresh roots. The yield of standi per acre is estimated at from S to 15 
tons, as compared with 5 to 10 tons for irassava. Yautias dried and ground yield 
about 80 per cent of flour at a cost of about 2 cts. ])er pound for the raw material. 
Less than 5 per c;ent of the gross weight of the yautia tuber is lost in pet^ling. 

HORTICULTURE. 

Report of the horticulturists, K. A. Wacijii and (i. O. (Iukknk (Mamichaselts 
iSta. Upt. 1004i pp. dym. 1 ).—Reports are here given on i)lums and the prun¬ 

ing of peach trees. 

The report on plums deals principally with the Indiavior of a large number of varie¬ 
ties grown at the station. Bradshaw^ has proved one of the best of, the Domi*8ticaH 
grown, while Burbank, of the Japanese sorts, has proved the most profitable and 
I)roductive market plum at the station. 

Experiments were ina<le in marketing plums in 8-lb. baskets suith as are used for 
grapes. This proved a satisfact(.)ry package, as it furnished about the <plantity of fruit 
desired by most purchasers. 

Plums for (tanning were jiacked in Jersey peach baskets holding 16 qts. This proved 
a satisfactory, cheap, and convenient package. Most markets were found not to be 
fastidious with resjiect to the form of the package used for plums, and any small 
neat basket or box will answer if the fruit is of gocwl quality and well packed. 

In pnming experiments wdth ]>eaches one row has been left for 9 years without 
pruning. These trees are quite open-headed and have generally assumed a vase 
form. The lower part of the main branches is bare and the fruiting wood is sparse, 
weak, and high up in the trees. The trees are much less thrifty and vigorous than 
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pruned trees of the same variety. As a result of this lack of vigor a number of trees 
succumbed to the cold during the pre(*e<ling winter. 

A row of trees next to this has been headed back moderately 2 or 3 times, as a 
result of which they are thick topjied, with a good deal of weak, sappy growth on the 
inside. The annual growth, however, has been much more vigorous and the health 
of the trees better than those not pruned. More and stronger fruit buds have also 
formed. The main fruit branches are shorter and stronger and more capable of sus¬ 
taining a large crop of fruit. The experiment is believed to show conclusively that 
the best form of peach tree can not be secured and maintained without pruning. 

During the past 3 years a special experiment has been made in heading back peach 
trees in the spring. The conclusion reached relative to'this work is that “the head¬ 
ing back of pt»ach trees in early spring is good practice and in all cases advisable. 
In this pruning from one-third to two-thirds of the wood of the previous year should 
be removed,” depending upon the number of living fruit buds on the 1-year-old 
wood. When from any cause there are no fruit buds advantage should be taken to 
cut back with comparative severity. Only in extraordinary instances, however, 
should the cutting extend back into 2 or 3 year old branches. 

Some experiments were made in summer pruning peach trees. With early spring 
pruning it had been noticed that many weak and useless shoots grew in the center 
of the tree. It was thought that if a considerable quantity of the new leafy shoots 
on the outside of the tree were removed, thus admitting a reasonable amount of light 
to the inside of the tree top, some benefit might result. 

“ In no case were the results of this treatment convincing. The formation of strong 
shoots with fruit buds on the interior branches was never visildy promoted. The 
outside branches which were allowed to remain seemed to profit somewhat by the 
removal of their crowding neighbors, and this was apparently the chief l>enefit 
derived from the work. On the whole, it does not seem to us that this practice is to 
be greatly recommended.” 

Cutting back the young growth of the outside branches to correct overgrowth did 
not give satisfactory results. The stopping of the growing shoots as usually followed 
by the pushing out of side buds and shoots lower down which were nearly always 
too weak to set good fruit buds. 

Considerable inter injury was sustained by j^each trees in both 1903 and 1904. 
The damage was not serious in 1903, but in 1904 the trees were seriously weakened 
by freezing, and some were killed outright. In treating the injured trees one block 
was left entirely without pruning, another was pruned in midsummer after the trees 
had started; a third was cut back from two-thirds to three-fourths of the previous 
"•wear’s growth, and a fourth was headed back near to the trunk, only the stubs of the 
main branches being left. The following table shows the results: 


Effect of different methods of pruning frozen peach trees. 


Method of pruning. 

Total 

number 

pnined. 

Living 
autumn i 
of 1904. 

Dead 
autumn 
of 1904. 

Living. 

Trees unpruned... 

121 

113.0 

8.0 

Percent, 

98 

M^erately cut back. 

48 

47.6 

.6 

99 

Severely cut iMck. 

68 

66.0 

13.0 

81 

Cut baoK to stubs. 

46 

24.0 

22.0 

62 



While a large number of the unpruned trees lived, the growth made by the 
headed-in trees which lived was much better than that made by the unpruned 
trees. It was the judgment of many who saw the trees that the trees moderately^ 
cut back showed the best growth and were in the l?eet condition. The experiment is 
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also believed to point out that trees seriously weakened by freezing should not be 
cut back close to the main trunks. 

Horticultural department, C. B. Waldron {North Dakota Sta, Rpt. 1904, pt- 
pp, 171-178). —An outline is given of the work of the year with vegetables, orchard 
and small fruits, trees, etc. 

Special attention is called to the value of mulching orchard fruits as a means of 
preventing winterkilling. If a mulch is applied too early it induces a late fall growth. 
If not applied until the ground is frozen to some depth but little good is accomplished. 
For satisfactory results it should be applied before the ground begins freezing. It 
should be applied to a depth of about 6 in. and to a distance of 4 or 5 ft. from the 
tree. Where mulching is practice<i some precaution must be taken to })revent inju¬ 
ries from mice. Wrapping the trees with burlap or with tar pai)er has given good 
results. Not only has mulching been efficient in preventing winter injury but the 
mulched trees also made 25 to 30 per cent more grow'th than unprotected trees. 

Observations on the Hessian fly indicate that it is two-brooded. Macaroni wheat 
appears to be free from attacks of this insect. 

Report of the horticulturist, W. Stuart ( Vermont Sin. Rpt. 100pp. U8-44n, 
figs. 6, dgms. 2 ).—A general review of the work of the year 

The peculiar behavior in the spring of many apple trees in different sections of the 
State is noted. These trees blossomed and partially or wholly leaved out, after which 
growth was arrested ami the leaves withered and dried up. Later on most of the 
trees pushed out many new’ shoots at the base of the scaffold limbs or on the trunk 
just below their juncture with it. Careful examination of these trees by the author 
led to the belief th‘at the injury was due to root killing caused by the abnormally cold 
winter of 1903-4, The trees moat seriously injured w^ere 8-year-old Khodo Island 
Greenings. 

In the winter forcing of tomatoes tests were made of the relative earliness and pro¬ 
ductiveness of Button Beat of All, New Stone, and Lorillard. Sutton Best of All gave 
a slightly heavier yield of ripe fruit for the first few pic'kings than New Btone, but 
over a period of 5 or 6 weeks the results were uniformly in fa>or of New Stone. 
** In one season’s trial Ijorillard proved superior in every respect to Button Best of 
All. Lorillard is apparently the earliest and most prolific for forcing purposes of the 
3 varieties tested.” 

Investigations were also made as to the relative value of chemical tertilizers and 
rotted manure for tomatoes in winter forcing. “The average weight of large fruits 
for the 2 seasons was 90.4 gm. from chemical fertilizers and 92 gm. from rotted 
manure. On the same basis the average number of large fruits per x)lant from the 
chemical-fertilizer sections w^as 17.3 as against 18.3 frf)m plants grown in rotted-nianure 
sections. This shows an average gain in w’eight of fruit per plant of nearly 8 per cent 
in favor of the rotted-manure sections.” The greatest number of large fruits early in 
the season was also secured from the section which had been fertilized with rotted 
manure. 

The studies in indoor lettuce culture involved a comparison of different forms of 
chemical fertilizers and of chemicals and rotted manure for lettuce. The average 
yield of fruit per plant was as follows: Plat (1) fertilized with acid phosphate, nitrate 
of soda, and muriate of potash, 133 gm.; (2) acid phosphate, dried blood, and muriate 
of potash, 131 gm. (the comparison in these 2 instances being made between nitrate 
of soda and dried blood); (3) dissolved boneblack, nitrate of 80 <la, and muriate of 
potash, 137 gm.; and (4) raw bone meal, nitrate of soda, and muriate of potash, 153 
gm. Plats 3 and 4 are to be compared with plat 1, mentioned above, and with each 
other. 

The results khow that there is very little choice between dried blood and nitrate of 
floda as a fertilizer for this crop, while raw bone meal produced a decided increase in 
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the weight of the product. A soil liberally dressed with rotted manure gave slightly 
better results than commercial fertilizers. During 2 seasons comparisons were made 
between the yield of lettuce on surface-watered and subwatered sections. The results 
for the 4 crops grown during the 2 seasons are without exception in favor of subwater- 
fng*,. the average increase being about 15 per cent. 

, ^ Doling the preceding winter a numljer of trees in the orchard were girdled by 
The following spring many of these were bridge grafted by students in the 
juniorclass. Trees thus treated grew successfully, while untreated trees died. Illus- 
tratioas are given of treated and untreated trees. 

A test was made during the winter of the value of aether in forcing rliubarb. The 
rhubarb roots were dug in the fall and placed in a cold frame where they were sub¬ 
jected to the action of frost in the usual way. A part of 4 separate lots was ether¬ 
ized, the first lot, December 18-20; the second, January 9-11; the third, January 30 
to February 1; and the fourth, February 24-26. Sulphuric ether was used at the 
rate of 10 cc. i>er cubic foot in all cases except with the third lot, where 17 cc. was 
used. 

The first and’ second lots which w'ere etherized gave results decidedly in favor of 
the process. The third lot, which received 17 cc. per cubic foot, was injured by the 
treatment, while the fourth lot was etherized so late in the season as not to show 
marked benefits from the treatment. The increased yields in lots 1, 2, and 4 were 
34.4, 89.7, and 5.7 per cent, respectively, in favor of etherization, while in lot 3 the 
untreated plants gave an increased yield of 26.8 per cent over the etherized plants. 

Considering only the 3 lota whicdi are strictly comparable, the gain in favor of the 
etherized plants for the different pickings was as follows: First picking, 622 percent; 
second, 86 per cent; third, 23 per cent; and fourth, 47 cent. These results show a 
decided increase in earliness and in weight of product due to etherization. It is 
believed that still better results might have been obtained had the w’ork been under¬ 
taken a month or 6 weeks earlier. Forcing took place under the benches in the 
greenhouse in darkness. 

The real Luther Burbank, K. J. Wickson ( ASu/iset Mag .^ U ) { 1906 )^ Xo . 7, pp, 
pL Ifjign. 11 ).—Besides an account (»f Burbank himself, his methods of work, 
and the results accomplished, the origin of some of his productions is note<l. 

The Burbank plum w'as a direct importation from Japan. The crimson winter 
rhubarb was imported from Australia. The sugar prune is a seedling of the prune 
d’Agen. The crimson California poppy was obtained by seletrtion from the yellow 
California poppy. The improved “everlasting^^ flower was obtained from the star 
flower from Australia (CephalijUerum drummondn). This flower “has undergone 
selection for size and color of its paper-like bracts, until they have become large, 
rosy within and w’hite without, and have similated the structure and texture of arti¬ 
ficial flowers to such an extent that manufacturing milliners talk of its use by the 
million as serving the same end with much more grace and less cost than their cloth- 
and-wire creations.” 

The Wickson plum w’as produced by crossing Burbank and Kelsey. The stoneless 
prune was obtained by crossing an European species, “which has never been of 
horticultural value,” with the French prune, followed by selection. The Shasta 
daisy was obtained by combining the moon daisy of Europe, the ox-eye daisy of 
America, and a species from Japan, and selection. The spineless cacti 1ms l)een 
evolved by hybridization and selection between 5 species of opuntia. 

Bud variation. Facts that prove its occurrence, 0. W. Blacknall (Country 
Gent., 70 {1905), No. mi7, p. 77P).—The author cites examples of bud variation with 
the Winesap apple, the Scuppernong grape, and the Wilson Albany strawberry. 
Having proved satisfactorily to himself that bud variation does occur,* he suggests as 
a practical result in propagating fruit trees and all .other plants by means of buds 
that the scions should be taken only from plants of highest productivity. 
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Asparagus growing in Arkansas, E. Walker {Arkanmn Bui. pp, 37- 
46 ).—Asparagus is very little grown in Arkansas, only 1 iUTe l)eing credited to that 
State by the United States Census of 1900, and,the author believes it should be 
brought more extensively into use. Detailed directions are given for cultivating 
asparagus for the home and market, with suggestions for the control of insect pests 
and fungus diseases. 

Asparagus and salt, K. Walker Sta. Bui. 36 j pp. 31-36 ).—In order 

to determine the value of salt in asparagus culture, one-half of a bed of 4 varieties of 
asparagus covering a total of one-seventh of an acre was fertilized with salt at the 
rate of 1,000 lbs. per acre. 

The asparagus field was in its second year at the time the experiment was started. 
No cutting was done <luring that season, but as far as could be seen there was no 
appreciable effect of the salt upon the growth of the jdants nor in j)reventing the 
growth of weeds. The following spring the portion of the ])lat which hod received 
salt the preceding summer was again salted and this time at the rate of 2 lbs. i>er 
square yard ai)plied in 2 etpial aj^plications at intervals of 20 days. 

With each variety larger stalks and an increased yield were secured where thtisalt 
was applied, the average increase being hl.5 per cent in favor of the salted area. 
Not only was the growth inc.rease<l in the spring, but there was also an increased 
vigor manifested in the idants throughout the summer, and a notably incretised 
glaucous aj)pearanc.e in the salted xdants. The salt was entirely effective in i)revent- 
ing the growth of weeds. On the salte<l area without any hoeing but few weeds 
aj^peared, and those late in the season. On the unsalted area weeds a}>peared in 
abundance as the season advanced. 

The author believes that while the beneficial action of the salt may Ix' attributed 
in part to its effect in preventing w'eeds, in the sandy soil, upon which theexi)eriment 
W’as conducted, there was an effect and beneficial action beyond this. While in 
modern methods of field culture salt may not be especially useful, it is believed that 
for the small garden patch where intensive culture is practiced it may answer a very 
useful puri.>ose, especially in keeping down weeds. 

The author has used asi)aragus along division and back fences, where it serves the 
double x>urpose of ornament and use. In such locations he has also found salt 
l)eneficial. 

Onions and bunch crops at Beeville, J. K. RoiiEB'rsoN and E. C. Green 
{Texas Sta. Hal. 77, pp. 38, fi(js. 14). —P^xperiinents are reported f)n the culture of 
onions witli and without irrigation, and of beets, radishes, lettuce, carrots, and 
turnips for bunching for the early market. AVith each crop tests pf varieties were 
also matle. The growing of early garden crops for northern markets is rapidly 
develoiiing in south Texas. 

Onians (i^p. 4-14).—With this (Top the seed was sown in ])ed8 and the onions 
transplanted to the field when they had attained suitable size. Thrips, which seri¬ 
ously affected the onions in the seed bed, were kept under control by spraying with 
whale-oil soaj) used at the rate of 2 lbs. dissolved in fi gal. of water. At setting out 
time the tops of tlie onions were trimmed to about 5 in. and the roots cut back to 
about 0.75 in. Eight cultivations were given. In addition the unirrigated plat 
received one hoeing. 

Level cultivation was practiced and at no time was it deeper than 1.6 in. The 
irrigated plat received 4 irrigations in addition to the i)reparatory one which was 
given to both irrigated and unirrigated plats alike. A mixed fertilizer containing 5 
per cent nitrogen, 6 per cent phosphoric acid, and 9 per cent potash was applied at 
the rate of 500 lbs. per acre and worked in each side of the row in March. 

On one-twentieth of an acre tlie irrigated plat yielded 1,928 lbs., of which only 2 
•lbs. were unmarketable. The unirrigated plat of the same area yielded 987.4 lbs., of 
which 12 lbs. was unmarketable. These yields are at the rate of 676.5 bu. and 360 
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bu. on the irrigated and unirrigated areas, respectively. The onions sold at Beeville 
for 2 cts. a pound. The net profits from one-twentieth of an acre with irrigation was. 
133.45 and from the unirrigated plat $15.69. All of the expeli^, such as cost of 
preparing land, irrigating, transplanting, cultivating fertilizing, harvesting, sacking, 
seed, etc., are shown in tabular form. The variety used was the Red Bermuda. 

It is believed that the results secured in these tests with irrigation would have been 
greater had the irrigating facilities been more efficient. At times the onions suffes^ 
from lack of moisture. In the variety tests 19 varieties were compared. The Ber¬ 
muda again proved sui>erior in point of carliness and yield. Brief descriptions are 
given of the different varieties te8te<l. ♦ 

BeetH (pp. 15-20).—The beet is the favorite bunch crop of south Texas tnickers. 
The crop requires from 80 to 90 days to reach marketable size from the time the seed 
is sown. With gooil culture two crops can l>e grown between October and May. 

In the station exi)eriment bat guano was used broadcast at the rate of 500 lbs. per 
acre when the land was prei)ared. Six irrigations and 9 cultivations were given. 
Frost and ice occurred 12 times during the months of January and February, but the 
freezes were not sufficiently severe to seriously injure the crop, though they did retard 
growth. The bunches were shipped in ventilated barrels without ice. From 19 to 
26 doz. bunches were packed in each barrel, the tops toward the (tenter. Details are 
given as to the cost of each of the different oiierations in the growing of the crop and 
the length of time employed. 

The crop w^as marketed in Kansas City and St. Joseph, Mo. In March and April 
they brought 40 cts. per dozen bunches and in May 25 cts. The net returns from the 
sale of beets growm on one-tenth of an acre was $67.51 and the cost of production 
$13.28, leaving a profit of $54.23. The authors state that a net pn^fit of $500 per acre 
for a single crop of lieets is within the range of i)ossibility in that section. 

Variety tests indicated that the Klecitric variety can be most safely recjoinmended. 
Crimson (llobe and New Meteor of the newer varieties are considered especially 
promising. Details as regards date of planting, period of growth, productivity, etc., 
are given for 12 varieties growm in the test and these varieties are briefly descrilMJcl. 

liadulm (pp. 20-25).—Three profitable crops of radishes can Ix) grown during the 
fall and winter seasons in the vicinity of the station. From one-tenth of an acre 169 
doz. bunches were sold, each bunch containing from 12 to 16 radishes. The cost of 
growing one-tenth of an acre of radishes was $5.60. The radishes sold for $39.27, 
leaving a net profit of $33.67. Exclusive of the radishes sold, about 1.5 bbls. were 
destroyed by a severe frost on the night of January 25. 

In shipping radishes they are packed in unventilated barrels in concentric circles 
with the tops toward the center of the barrel. When the barrel is about one-third 
full of radishea a layer of crushed ice is put in. A second layer of ice is added when 
the barrel is tw’o-thirds full of radishes, and the final layer when the barrel is nearly 
full. The ice is broken up so that none of the lumps is larger than a hen’s egg. 
About 50 lbs. of ice is used per barrel. Enough radishes are heaped on the top layer 
of ice so that when the barrel arrives at its destination it is about level full with the 
radishes. 

Twenty-eight varieties were grown in the variety test. The turnip-rooted varieties 
are considered the most desirable for the western markets. Of these Scarlet White 
Tipped is the most popular on account of its attractive appearance. The test indi¬ 
cated that Round Scarlet Chinese and Icicle are W'orthy of trial for the kitchen garden, 
as they were of the best table quality. All of the long-rooted varieties except Market 
Gardener Long Scarlet, Chartiet, and Early Short Top Long Scarlet became pithy or 
hai^ and woody before reaching a suitable market size, the last two mentioned being 
recommended when a long-rooted sort' is wanted. 

LeUucef carrots, and turnips (pp. 26-28).—The cultural tests with these crops failed, 
but the results secured in tests of 21 varieties of lettuce are recorded yriih bri^ 
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descriptions of the varieties tested. All the varieties of lettuce suffered from lack of 
water and insufficient fertility and none of the plain-leaved varieties headed up sat¬ 
isfactorily. “The crinkled and loose sorts made the best heads and were slower to 
run to seed.” Rice birds destroyed the carrot crop. Of the 16 varieties of turnips 
tested the Purple Top White Globe and the White llutch Strap Leaf are recommended 
to truckers as of market value. The Purple Top Flat Strap Leaf and Extra Earlv 
White Milan are also considered satisfactory. 

Bhubarb in Arkansas, E. Walker (Arkansas Sla, Bui 86, pp. ^7-d;?).—Rhubarb 
has been grown at the station for the past 4 years with excellent results. It does not 
thrive in the warmer parts of the State, but has been grown successfully at elevations 
of 1,500 ft. It is believe<l that it can be successfully grown over a large part of north¬ 
ern Arkansas where suitable soils can be found. Popular directions are given for 
growing the crop out of doors and for forcing. 

Pruning; wounds and their treatment; pruning tools, 11. H. Hume (Bui 
N. C, Bd, Agr., 26 (1905), Xo. 1, pp. 31, figs. 30). —Right and wrong methods of cut¬ 
ting off limbs in pruning are described and illustrated, and a discussion given of when 
to prune and how to treat the wounds made in pruning. Illustrations and descrip¬ 
tions are also given of pruning to^d-^, with estimates as to cost and directions for their 
use. 

Nitrate of soda as a fertilizer for fruit trees, B. Trenknek (Gartenwelt, 9 
(1905), No. 27, pp. SlS-316, figs. 4) —An account is given of the increascHl yield of 
cherries and apples secured when nitrate* of soda was used as a fertilizer. 

Illustrations are gi\en which show gniphically the difference in yield when this 
fertilizer was employed and when it was omitted. The author has applied as much 
as 500 lbs. per acre without injurious results Injury to fruit trees through overfer¬ 
tilizing with nitrate of soda first shows itself in the youngest shoots, which turn 
brown, wrinkle up, and look as though they were burned. 

As a result of 10 years’ experience in the use of this fertilizer in connection with 
potash and phosphoric acid fertilizers the author holds that not only is the nitrate 
beneficial and profitable, but for those who would secure the greatest returns it is 
indispensable. 

A straw mulch in the orchard, U. T. Cox and W. J. Green ( W. la. Farm Rev , 

13 (1905), No. 4y P> 18; reprinted from Stockman and Farmer). —An ai*count is given 
of mulching 250 apples trees with straw’. 

Eight tons of straw costing at the rate of $9.50 per ton were used. About 25 trees 
were left unmulched for comparison. The fall season was very dry, there being but 
very little rain from the middle of August until December. The mulche<l fruit was 
increased considerably in size and the |>ercentage of first-grade fruit increased about 

14 per cent by the use of the straw. As a result of the better appearance and higher 
grade of the mulched fruit, it is estimated that it would bring 25 cts. more per barrel 
than the unnmlched fruit. 

“The color was much better where mulched, as the dry w’eather caused the leaves 
to fall from the unmulched trees before the fruit fully matured in some cases. The 
gain in number of barrels and increased size of fruit was about $135, and if that extra 
25 cts. per barrel be added would make it $235 gain, and probably half the value of 
the mulch remains for future crops. . . . 

“Some of the fruit from the unmulched trees looked dead, felt spongy, and was 
tough, while that from the mulched trees was bright, crisp, and solid. The mulched 
trees seem to be in condition to bear next year and the others are not likely to bear 
for 2 years. The drops are clean and not bruised where there is a good mulch, will 
keep, and are worth more than those from rocky bare ground. The variety was 
nearly all Borne Beauty in the tests, and all that were counted were of that variety.” 

Plums in South Dakota, N. £. Hansen (South Dakota Sta. Bui. 93,pp.88^pls. 16, 
Jf).—-An account of plums and plum growing in South Dakota. 
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Plums of large size an<l good quality can be raised in abundance in all the farming 
regions of South Dakota and in the grazing regions wherever irrigation can be had. 
The only varieties which succeed, h4>wever, are native kinds. Of the hundreds of 
varieties which have been l)rought from Euroi>e, Japan, China, Persia, other parts 
of Asia, and from the Gulf and Atlantic regions of the United States all liave proved 
unsuitable owing to the v icissitudes of the climate. The varieties which succeed best 
are those which ha\e been developed from the native sorts which grow in the region 
from Tow a and Nt'hraska northward through Minnesota, Wisconsin, the Dakotas, 
Manitoba, and AssinilKua. 

Historical notes and brief descriptions are given ^f 88 named varieties of plums 
and of a number of seedlings. The fruit of many of these varieties is illustrated. 
A discussion is giv4‘n of different sorts of stocks for ])lums and ])lum propagation, 
cultivation, marketing, an<l breeding, with notes on the culinary uses of plums. 

Keeping apples, J. 0. M. Johnston (Country Gent.y 10 (JOOfi), No. 2732,jy. 538 ).— 
To keep apples successfully over winter the author states that the storage room 
should b(‘ cold to prevent r<it,dainp to prevent wilting, and dark to prevent ripening. 
Cellars w’hich have water on the floor from September to June are considered best 
for a])i>les. In the fall the cellar window’s should be left oi>en on cool nights and 
not closed permanently until there is danger from freezing. A cellar temperature of 
about 30° F. is a<lvocated. 

Small fruits in 1903, J. P. Pili-sihtry (Penns y I rani a Sta. Ppt. 1904, pp. 253- 
262). —This work with small fruits is in continuation of that previously reported (E, 
S. H., 16, p. 773) and deals with the yields of strawberries, gooseberries, an<l currants 
at the station. 

The W’ide-matted row and hill systems of strawd)erry culture w^hich have previously 
been ob8erve<l at tin* station have been changed to the narrow-matted row with 
better results. The berries in the narrow-matted row' are of a more uniform size and 
the percentage of small ones is decreased. The i)rincipal factor influencing the crop 
of strawberries is the amount of rainfall in May and June, es|iecially in the former 
month. A lack of rain, however, can be partially overcome by the use of a mulch 
and thorough cultivation. 

By these methods at the station berries were secured in spite of dry w eather long 
after local dealers were able to obtain fruit from other sources in the neighborhood. 
A table is given showing the sex, fruiting season, freedom from disease, vigor, yield, 
etc., of a large number of varieties. 

The ferment of the tea leaf, HI, II. A. M.vnn (fndUin Ten Assoc. [Pamphlet 2^], 
1904y pi>. 12 ).—In the present report experiments conducted on a practical scale are 
cited which confirm the results given in the two former reports (E. S. K., 15, p. 451) 
relativ^e to the dependence of the fermentation upon an enzym, and the relation of 
the quantity of this enzym to the qua]ity of the tea. 

Data are given showing more exactly tlie time required for the l)est results in 
withering when the temperature is high, low, and medium, and when the atmos¬ 
phere is dry or wet. Relative to the latter the table below' is given, which shows 
the maximum time rev^uired for the greatest development of enzym in the wither¬ 
ing leaves at different temperatures under normal conditions and in a saturated 
atmosphere: 


Mcu'imam time required for the greatest development of enzym in tea during withering. 


Temperature range. 

Time required under normal withering 
conditions. 

Time reoulred with satu¬ 
rated atmosphere. 

78-84® F. 

Not exceeding 22 hours. 

Not exceeding 2.6 hours. 

78-88® F. 

Not exceeding 18 hours. 

80-«0°F. 

Not exceeding 16-18 hours. 

Not exceeding 18-21 hours. 

84-92®F. 

Not exceeding 14.6-16.6 hours. 

Not exceeding 18.6 hours. 
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The figures in the table were obtained with Assam leaf. “Given normal wither¬ 
ing conditions, the leaf should be so spread as to be physically ready for rolling in 
approximately the times indicated in the first column above. If, on the other 
hand, the atmosphere is so saturated that withering does not take its usual course, 
the chemical condition of the leaf will begin to deteriorate after approximately the 
times given in the second (column of the above table. Whether the manufacturer 
will find it of advantage to leave his leaf longer than this before manufacture, in tl e 
hope of getting leaf in l)etter condition for rolling, is a matter for him to settle, but 
if he does so leave it it is at the cost of losing some of the quality of the tea produced.*’ 

Some attention has been paid to the changes other than that of the enzym in tea 
during withering, and it has l)een shown that the total soluble constituents of the tea 
leaf are considerably increased by withering. Attention is called to the desirability 
of sterilizing with boiling water the vessels used in handling the leaf, as well as the 
racks and rollers in the factory, if the best (piality of teii is to l)e produced. 

Earlier experiments seemed to indicate that the enzym of tea was not destroyed 
during fermentation by the presence of salicylic acid, but further work indicates that 
“ its use always brings about a thinner liquoring tea than otherwise, and this has 
now been explained by the discovery that the ferment was slowly destroyed by its 
action. Twenty hours, as a matter of fact, aft(‘r the addition of salicylic acid to a 
strong solution of the tea ferment, all the latter had disappeared.” 

Growing chrysanthemums for a retail trade, F. Caxnincj {M(i.mtchuHett» Sta, 
RpL 1904^ pp> 108-172 ).—Directions are given, based on the work in the college 
greenhouse, for growing (dirysanthemums for a retail trade. 

The culture of chrysanthemums is discussed and the varieties most suited for this 
purpose are mentioned and described. Methods of using the score card in connection 
with the judging of chrysanthemums are included. As to the merits of solid beds or 
benches the autiior’s experience is in favor of solid beds. The soil used for benches 
and pot plants is a good turfy loam composted the previous fall or in the early spring 
of the same year. To 8 parts of this soil is added 1 part of well-rotted manure and 
about a quart of bone meal to each barrowful of compost. 

FORESTRY. 

Trees, a handbook of forest botany, H. Marshall Ward {Cambridge: Univ, 
/Vm; New York: The Macmillan Co., 1904^ col. 1, pp. XIV ( 271,jign. 137; roL2,pp. 
X^-S48, Jigs. 125; 1905y vol, 3, pp. XII'402y Jigs, i^).—This series of volumes is 
designed to furnish students of forest botany wdth a guide to the study of trees and 
shrubs, and will be found useful to the amateur who wishes to know something of 
the trees and shrubs about him, and to the technical student as well. The language 
is not unne(;e8sarily technical, and the books will serve as an introdmrtion to the more 
modern methods of systematic botany and morphology. The author seeks to 
encourage first-hand acquaintance with trees in their natural surroundings, which 
requires a knowledge not only of the characters usually employed by systematists* 
but also of buds, twigs, leaves, seeds, seedlings, etc., which are commonly disre¬ 
garded in all but special treatises on the subjects. 

The volumes already issued bear the titles Buds, Leaves, and Flowers and Inflo- 
resences, and the succeeding volumes will treat of Fruits and Seeds, Seedlings, and 
Habit and Conformation of Trees. At the 6nd of each volume keys will be given 
for use in the field, each series being based upon the characters treated in the volume* 

Forest preservation and national prosperity ( U. S. Dept. Agr.y Forest Sew, 
Circ. S5y pp. 5/).—This circular contains portions of addresses delivered at the Amer- 
ican Forest Congress, held in Washington, January 2-6, 19a5, by President Roose¬ 
velt, Ambassador Jusserand, Secretary of Agriculture Wilson, and others. 
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BuropeMi«tady£orforo8ter8,T.S. W 00 L 8 BY, Jr. {FareM,ry and Irrig., 11 (190S), 
No. 6,pp. 160-16S). —The desirability and advantages of a few months’ study ai^ 
obsen’ation in the forestry schools and state forests of Germany, France, and India 
are dincussed. 

The foreet flora of New South Wales, J. H. Maiden (Sydney: QovL, 1905, pi. 
16, pp. U5-U0, pis. 4, fig. i).—Botanical descriptions, with the local names, and an 
account of the propagation ami timber uses of the weeping myall (Acacia pendula), 
JBucalyptusamygdalina, forest oak (Camarina tomlosa), and the ivory wood (Siphonth 
don nustrale). 

Timber resources of Liberia, E. Lyon (Jifo. Comndar Jipts. [U. S.], 1905, No. 
296, pp. 155-138). —Attention is called to the opportunities in Liberia for hard-wood 
lumbering. The principal woofls are mahogany, oak, cedar, rosewood, mangrove, 
burrwood, white and black gum, mulberry, brimstone wood, red peach, pepper 
wood, persimmon, iron wood, greasy peach, poplar, cherry, hickory, saffron, 
ebony, etc. 

It appears that there are no efficient sawmills now operating in Liberia, and that 
most of the ini|)orted lumber is not adapted to the climatic conditions or to resist the 
attacks of destructive insects, which devour an ordinary house built out of foreign 
pine in less than a year. Tjocations suitable for sawmills are pointed out, and esti¬ 
mates given as to probable cost of installing. 

Planting red pine (Forestry ami Trrig., 11 (1905), No. 5, pp. :^f35-238). —The red 
or Norway pine (Finns re.vonosa) is said to be a light-demanding species. It bears 
less shade than whiU» pine but more than the jack pine. 

In a natural seeding on sandy soil the red pine grew 0.97 ft. per year for the first 
15 years, while jack pine grew 1.82 ft. For the first 50 years it is stated that the 
jack pine grows fastest, red pine second, and the white pine last. The white and 
red pine live from 280 to 810 years, while the jack pine rarely exceeds 90 years. 

The red pine is generally propagated from seed which fall from the cones the same 
year they niatun*. The seed appears to be home at intervals of 2 to 4 years. A 
pound of red piiu' seed contains about 40,000 seeds, of which about 80 per cent 
should germinate under favorable conditions. The seed when planted in drills 
is sown at the rate of k to oz. per running foot, or from } to f oz. per wjuare foot. 
When seeded broiwlcast the average number of seedlings per running foot the first 
year varies from 16 to 22, and the second year from 8 to 10. 

Seed is sown early in the spring in about the same manm*r as white pine, but less 
shade is recpiired. The best stock to plant is 2-year-old seedlings. On poor soil 
plants may be spaced 5 ft. apart each way, while on richer soil it is best to make the 
spaces wider. A number of examples are given showing the growth of red pine in 
comparison with white pine in different plantations. 

An instance is cited in which re<l pine seeds were accidentally planted with jack 
pine seed in Nebraska. The following w'inter ail the jack pine seedlings were w inter- 
killed, while some 40 or 50 plants of the red pine came through the winter without 
injury, making a good-growth the following summer. 

Pitch pine in Pike County, Pennsylvania, J. Bentley, Jr. (Forestry Quart., S 
(1905), No. 1, pp. 1-17, pi. 1). —This is an account of a study of the life history and 
growth of the pitch pine near Milford, Pa., by H, S. Graves, assisted by members of 
the junior class of the Yale Forestry School during the summer of 1904. 

This region is 1,000 to 1,400 ft. above the sea. The various factors studied were 
local distribution, form and development, sylvicultural characteristics, reproduction, 
and growth in volume, diameter, etc. The 2 prominent characteristics which largely 
determine its distribution are (1) its extreme intolerance of shade and (2) its ability 
to withstand adverse conditions, such as poor soil, exposure to wind, fire, etc. Obser¬ 
vations on the height growth for trees 1 to 10 years old showed an average increase 
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itt height of aboat 6 in. per year. Mature trees grown in the open rarely exceed 60 
ft in height and are irregularly shgped. 

Pure stands are comparatively rare. In one instance a pure stand of 18-year-old 
trees, covering about an acre, ranged in height from 10 to 16 ft. A sample square 
rod 12 yards distant from the parent tree showed 27 young trees, of which 11 were 
dominant. In mixtures the pitch pine must be a dominant tree, and remain so if it 
is to exist. Under such conditions the trees grow from 60 to 70 ft. in height and in 
some cases 80 ft. The dominant pitch pine found in hard woods is of most economic 
value. 

The pitch pine appears to be most intolerant to shade during the early years of 
growth. Observations indicate that trees 12 to 25 years of age growing singly require 
an area whose radius is from 8 to 10 ft. The tree grows on nearly all kinds of soil, 
but prefers a sandy, loamy, or even a stony soil to the heavy clay soils. It api)ears 
to be especially resistant to the attacks of fire due to its unusually heavy bark, which 
in mature trees is often as much as 1.5 in. thick. It is used sylviculturally as a nurse 
for white pine. Trees 8 years old bearing cones were obHerve<l. These cones, how¬ 
ever, were sterile. 

The cones on trees 20 to 80 years of age produce some fertile seetls. The seed years 
appear at intervals of from 3 to 5 years. The cones are very persistent and the seeds 
fre<4uently ripen and fall from the cone while it is still on the tree. Wind appears 
to be the most important agent in the distribution of the seed. This pine sends up 
sprouts from the old stump. Tables of volume and growth are given showing the 
stem analyses, as regards volume and rate of gro^vth, of 67 piU*h pines cut during the 
summer. 

Cultivation of the cinchona tree in Java, li. M. Bartleman (Mo. Conmlar Rpttt. 
[U. S.]f 1905^ No. £90. pp. 1B9, 76’^).—The methods of cinchona tree culture in Java 
are describe<l. 

Zapote tree and chicle gum, A. J. Lespinasse (Mo. (hnmifar Rpts. [U. X], J906. 
No. £90 j pp. £41-24S). —The wood of the zapote tree is described and an account given 
of the chicle industry in Mexico. 

Continuous tapping of the zapote does not appear to seriously injure the tree pro¬ 
viding the incisions are not too deep. Trees have been tapped 25 years, at the end 
of which time they produced only from 0.5 to 2 lbs. of saf). When allowed to rest 
5 or 6 years they produced from 3 to 5 lbs. New trees produ(‘e from 15 to 25 lbs. of 
sap according to size. In order to i)roduce the latter amount a tree would have to 
square about 2 ft. and be from 25 to 30 ft. high. 

Guaynle and its economic importance, R. Kndlk’h (Tropenpflanzer^ 9 (1906)^ 
No. 6f pp. £33-247 ).—A description is given of the guayule rubber plant (Partheriium 
argentatum), which grows wild in Mexico and whi(»h is being harvesteii and used 
commercially for the production of rubl)er. 

The methods of extracting rubl)er from this plant are briefly described and the 
possibilities of the industry discussed. At present the dried plants bring from $30 
to $40 per ton. Recently methods for manufacturing the rubber from the plant have 
been so improved that besides the water content of the rubber there is but from 10 
to 16 per cent of foreign suljstance. The dried plants furnish from 8 to 12 per cent 
of rubber, depending upon the amount of moisture which they contain. 

The author figures that a commercial factory which would turn out 1,000 kg. of 
guayule rubber per day would require from 10,000 to 14,000 kg. of dry raw material. 
This would require the material from 16 to 24 hectares daily, or from 6,000 to 8,600 
hectares during the year. The plant grows very slowly and after it has once been 
cut off requires about 10 years to again reach suitable size for cutting. These calcu¬ 
lations give an idea of the extent of land required to make the growth of this plant 
profitable commercially. 
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Some of the advantages are that the plant will grow on very poor and dry land. 
It grow^s best in a subtropical climate, which is of advantage from the standpoint of 
labor, and is not injured by night frosts. The crop can be worked up at any time 
during the year. In districts suited to its culture it is believed that the crop can be 
grown profitably, especially if culture and manufacture are combined. 

An English translation of this article has recently appeared in The India Rubber 
World, 33 (mr>), Nos, 4, pp. 335, 336, fig. 1; 5, pp. 367-369. 

Caoutchouc plants; an agrricultural-geographical study, P. Rkintgen (TVo- 
penpfianzer, Bediefle, 6 {1905), No. ^-3, pp. IV \-73-2i8, dgtm. uuip 1). —Part 1 of 
this treatise deals with the discovery and uses of caoutchouc and part 2 with the 
individual caoutchouc plants, describing them and giving their habitat, cultural 
requirements, and economic value in each of the different countries in which they 
are grown. Statistics are included as to the production and exports of different 
countries. A bibliography of (55 pa|)ers on the same subject is included. 

Eucalyptus screens as fire protection belts (Indian Forester, 31 (1905), No. 5, 
p. il97). —A note is given in which it is stated that in Cape Town, South Africa, 6 
rows of eucalyptus planted (5 by (> ft. are placed around plantations, etc., and within 
5 or (5 years they form a barrier which no fire can cross, since they kill out all the 
grass coinj:)letely and at the same time prevent burning leaves, etc., from being blown 
across. 

A successful root-pruning device now in use at the Government nursery 
in Nebraska, L. C. Millkii {Forestnj and Irrig., 11 (1905), No. 6, pp. 168-170, figs. 
,?).~From observations in the Bureau of Forestry Nursery at Halsey, Nebr., where 
two and a half to three million seedlings are grown annually, it has been found that 
the seedlings should be 2 years old before planting to their permanent sites. 

To transplant these seedlings at the end of the first year greatly increases the cost 
of production. As a substitute for transplanting, the seedlings are root ]>runed. 
The author devised a tool for this purpose by which 2 men working H hours can 
prune from 1()0,(K)0 to 150,000 seedlings. “The important feature of this tool is the 
cutting hla<le. This is 1 in. wide and one-eighth of an in(‘h thick, and made from a 
first-class j>iece of stt‘el. It is U shaped, and the i)erpendicular sides are 7 in. long 
and the horizontal base is (5 in. long. 

“This blade is rivete<l to substantial collars, which are made to lit on a Planet, Jr., 
garden hoe frame. This is a single-wheel frame, and in order to ha\e the wheel 
run betwetui the rows of trees it was necessary to tdiange it to the outer side. . . . 
The cutting blade is filed to a keen edge and kept so during the pruning operation. 
By having such a thin blade and keeping it sharp, there is practically no resistance 
offered in passing through the soil, and all roots are cut without the usual injury 
done with a hea^ier tool.” Two men are recpiired to operate the tool satisfactorily, 
one to pull it through the soil and tht‘ other to guide it. 

The movement of wood prices and its influence on forest treatment, B. E. 
Fbrnow" (Forestry (luart., 3 (1905), No. 1, pp. 18-31, dgms. 2). —A paper read before 
the American Association for the Advancement of Science at its December meet¬ 
ing, 1904. 

Statistics largely from German, Austrian, and Swiss sources are drawn upon to 
show that there has been a steady advance in wood prices during recent years. 
The distinction is made between wood prices and lumber prices, for while various 
factors, such as improvement in machinery for sawing timber and handling lumber, 
may tend to keep down the price of lumber, the stumpage prices of wood are 
steadily increasing. In Prussia wood prices have doubled within the past 50 years. 

In America stumpage prices appear to be rising relatively faster than lumber 
prices. Stumpage of pine is now held at |2 to $3 per 1,000 which 10 years ago could 
be bought for 50 cts. to $1. The average stumpage price in Europe for work wood 
is placed at 6 cts. per cubic foot, or about $10 per 1,000. 
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DISEASES OF PLANTS. 

Breport of the botanist, G. E. Stone and N. F. Monahan {Massachusetts Sta. Rpt. 
1904, pp* y-H, dgms. 2). —A report is given of the investigations carried on by the 
botanist and his assistant, most of the work being conducted in the greenhouses in 
connection with the cultivation and diseases of roses, c»rnations, violets, tomatoes, 
and melons. 

Brief reports are given on field investigations, and it is stated that asparagus rust 
was more prevalent than during the previous year. Considerable damage is rejiorted 
to cultivated dandelions by stem rot, and the cucumber and melon blight, which have 
been previously quite troublesome, during the season reported upon were hardly 
observed at all. The worst injuries reported were due to winterkilling and the 
effect, as shown upon various shrubs and trees, is described. 

In continuation of previous work, the authors have carried on experiments in 
soil sterilization, and in the present report a resuim^ is given of the results obtained 
from this practice. Sterilization has proven a satisfactory means for lessening the 
amount of infection in lettuce houses where the plants were affected with drop and 
Rhizoctonia, and also as a means of ridding them of nemah)des. It was found that 
sterilization of the soil'modifies the texture of lettuce, having a decidedly stimulat¬ 
ing effect. 

In connection wdth the stimulated growth, plants are somewhat more subject to 
disease and on this account greater attention must l>e given the ventilation and tem¬ 
perature of the houses. It is believed by proper ventilation and watering that the 
Botrytis rot of lettuce can be eliminated to a great degree. With cucumbers, sterili¬ 
zation of tiie soil was found to fon^e the plants to a considerable extent, especially 
when under favorable conditions regarding light. 

Where the conditions of growth are abnormal the sterilization was without any 
value in stimulating growth. A decidedly beneficial effect on the growing of carna¬ 
tions was shown w'here sterilized soil was used, the amount of disease being greatly 
reduced. No detrimental influence on the soil itself has been observed in the exten¬ 
sive series of experiments which have been carried on at this station. 

In continuation of previous investigations (K. 8. R. 16, p. 385), a report is given 
on the influeiKje of ele<;trical potential on the growth of plants. Comparisons were 
made of the growth of roots and tt:)ps of ra<li8hes when electrified and when not sub¬ 
jected to such treatment, which show that the leaves of the electrically treated plants 
were quite different from those of the normal ones. The electrical stimulation 
seems to give rise to conditions similar to those caused by lack of light which 
results in a partial etiolation. 

Comparistms are reporte<l of the atmospheric electrical potential in trees and in 
the free air, which show that some trees have a greater tendency toward conducting 
the electricity from the air to the earth and others have a temlency for conducting the 
electricity from the earth to the air. In all probability the exchange of electricity 
from the earth to the air or vice versa does not take place at the same time from the 
same tree. It is probable that some trees always conduct electricity from the air to 
the earth, while others conduct electricity from the earth to the air; and it is also 
probable that in the vicinity of large trees there may be a detrimental influence to 
crops and vegetation in general which can not be accounted for by lack of sunshine 
or soil moisture. 

References are given to the more important literature relating to diseases of crops 
which are believed not to be caused by fungi or insects. This is supplemental to the 
previous publications of the Connecticut State Station (E. S. R., 5, p. 1078; 13, p. 154). 
The list is intended to supplement those previously mentioned and to give the more 
important publications of the experiment stations and the United States Department 
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of Agriculture relating to a number of functional and unknown disorders of culti* 
vated plants. 

Beport of the botanist, IL L. Bolley {North Dakota Sta. Rpt. 1904^ pt, i, pp* 
9S-S6, ph. 7).—In studying the cause of the wheat blight, which results in the 
so-call^ “white heads,” or unfilled heads of a white color, the author has been 
unable to isolate a definite organism causing the disease, but he believes that the 
trouble is due to a fungus which is transmitted by ^ay of the soil, in a somewhat 
similar manner to that causing the wilt of flax. The disease seems to be more gen¬ 
eral in poorly drained areas and in fields in which wheat has been continuously 
cropped, and for the present the author recommend^ draining of the heavy areas and 
rotation of crops as means for preventing this disease. 

Considerable attention has been given to the cause of “starchy,” spotted grains in 
hard wheats, the trouble being locally known as “white belly.” Grains of this 
chara(»ter are generally graded as soft wheats, and are believed to be inferior to the 
hard wheats of the Northwest. A number of experiments were carried on in which 
germination trials, miiTObCopical tests, and cross-fertilization trials w^ere made, and 
also the effect studied of exposure of harvested bundles to the ordinary weather 
conditions. 

From the results the author believes that the white S[)ot8 are not due to crossing, 
nor are they matters of heredity, but that this peculiar mottling is due to the action 
of moisture, air, and sun upon the grain while it is yet in the chaff. If the weather¬ 
ing action is long continued, the grains become evenly bleached over their entire 
surface. The color and hardness of the grain can be maintained by proi>er care in 
harvesting and curing. 

Experiments to determine whether an eflScient dry process of treating wheat for 
the prevention of smut could be di8covere<l indicated that while this might be pos¬ 
sible the methods tested were not as efficient as the use of formaldehyde, etc., and 
required quite as much care in their application. The claims for Ozonet pow’der as 
a smut preventive were not found to be justifled. 

In tests of the effect of evaporation upon solutions of formaldehyde, covering 
periods of from 1 to 15 days, it was found that the solutions, instead of becoming 
w’eaker on standing, became more concentrated. Hence, solutions which have stood 
open for a number of days may be depended upon as being fully as strong as when 
first made. Experiments on the effect of different types of water on formaldehyde 
treatment showed little or no influence. 

Kegarding the popular belief that smutted wheat may be safely used for seed after 
it has been stored for a period of years, tests of the influence of age upon the germi¬ 
nation of smut spores showed that they do not lose their vitality under ordinary 
methods of keeping for a period of at least 7 years. An account is given of investiga¬ 
tions on the breeding of wheat for resistance to smut and rust, with a general discus¬ 
sion of the effect of rust on the wheat crop. The author suggests that seed may be 
used from rusted crops providing it is thoroughly screened, and where this practice 
is carrie<i out the effect of breeding w ill be secured to some extent. 

Notes are given on the germination of light-weight wheat from a rusted crop, and 
also germination tests of frosted grains. From a microscopii'al examination of frosted 
grains the author states that apparently the injury is confined to the outer bran 
layer, and that there is no apparent change in the inner layer or contents of the 
grain. Whether the quality of the grain for producing flour is injured would be deter¬ 
mined only by a chemical and manufacturing test. 

For more than 12 years the author has been carrying on experiments on potato 
scab, and during these studies he has often noticed what appeared to be a tendency 
to immunity on the part of certain individuals or strains. From 1893 to 1900 some 
f»lective work was carried on with the Early Ohio potato, and the results obtained 
i^w that it is possible to increase resistance to disease to a considerable extent 
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Through all these experiments it was found that while the methods of culture 
remained the same, the yield per hill became greater each year and the tendency to 
disease was less apparent. The work with potatoes is being continued, and the 
author has undertaken to secure immunity through the breeding of resistant strains 
where the conditions supposed to favor disease are artificially produced and persist¬ 
ently maintained. 

A brief account is given of ex|)eriments on internal tree feeding anti me<lication, 
which the author states will be fully described in a future publication. It is stated 
that sufficient facts have been obtained to warrant the belief that valuable individ¬ 
ual trees may be saved from the action of certain diseases by this method, but more 
extensive experiments will be necessary before the work wdll be adapted to ordinary 
horticultural practice. 

Heport of the botanists, L. R. Jones and W. J. Morse ( Vermont Sta. RpL 1904^ 
pp. S83-403 ).—After reviewing the occurrence of plant diseases during 1904, com¬ 
menting briefly on potato blight, arsenical poisoning of potatoe«i, various diseases of 
orchard and small fruits, etc., the authors give the results of spraying experiments 
in 1904, discuss the relation of the date of digging to the development of rot and the 
value of liming for the prevention of potato rot, and describe experiments with 
formaldehyde gas for the disinfection of scabby potatoes 

The results of the spraying experiments in 1904 are described at considerable length. 
This season’s work constitutes the fourteenth year in which records have been kept 
on the use of Bordeaux mixture for spraying potatoes. In 1904 the results obtaine<l, 
as indicated by the total yield, were not as pronounced as usual, which is attributed 
to the very late appearance of blight. The early potatoes were practically all out of 
the way, and in most cases the later varieties had nearly matured before the disease 
ma<le its appearance. It is believed that ow ing to the unusual conditions much of the 
spraying done in Vennont during 1904 was performed at actual loss, but the average 
results obtained for the 14 years would indicate that the use of Boideaiix mixture, 
when properly applied, is economically advantageous for the prevention of potato 
blight. 

In continuation of previous work (E. S. R., 15, p. 1088) the authors have investi¬ 
gated the relation of the date of digging to the development of rot, and as a result of 
3 successive seasons’ work they recommend the following as a safe rule for Vermont 
farm practice: 

“When potato tops have been kille<l by the late blight fungus and there is conse¬ 
quent danger of rot of the tubers, do not dig them until a w'eek or more after the tops 
were killed. A longer delay will do no harm. With late varieties, where the 
progress of the disease is slow, <io not begin digging until the third week of September 
at the earliest, and if practicable wait until after the tops are killed by frost.” 

As a result of two years’ trials the authors doubt the practical value of lime as a 
preventive of rot. 

A description is given of the disinfection of scabby potatoes by formaldehyde gas. 
The authors have devised a method for the treatment of seed potatoes in large quan¬ 
tity in storage bins, the value of which is shown. A portion of formaldehyde wai^ 
added to water, and the solution distilled into an air-tight compartment containing 
the potatoes, after which the potatoes were allowed to remain in the fumigation 
chamber for 24 hours or longer. This method of treatment has given highly satis¬ 
factory results. 

New work upon wheat rust, H. L. Bollby {Science^ n. set., ^9 (1905)^ No. 550^ 
pp. 60j 5i).—-The author reports a definite establishment of the fact that the uredo- 
spores of Puccinia graminis are able to pass the winter in a viable form. 

Experiments carefully controlled seem to indicate that these spores may remain 
unimpaired by the dry winds of autumn and the intense cold of a North Dakota win¬ 
ter. In some instances as high as 90 per cent of all spores examined were capable of 
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genninating. The spores were found on dead leaves, straw, and on the partially 
dead or green leaves of living grain or grasses- This also applies to a number of 
other important rusts which attack wheat and allied grasses. 

In the case of Puccmia ryhigo’cem^ it has been found wintering freely on living 
leaves of wheat or winter rye, and upon the matured leaves and straw of tlie same, 
from Mississippi to North Dakota. 

Jteport on the root-rot investigations, Z. Kamerlino ( Versing van het wortelrot 
onderzoek. Soet'alxiga: 11. van Ingen^ 1903^ pp, W9^ pis. 5). —The author reports on 
the various studies he has made to <letermine the cause of root rot of sugar cane. 

The physical structure of the soil has been found to be one iujportant cause, and 
physically j)oor soils are defined as those on which the cane develo])8 poorly or dies 
prematurely. Such soils have a very close structure, the grains of less than jV mm. 
being all distinct and separate from each other. Better soils are those in which few 
or many of these small grains adhere in masses, forming a more open structure. In 
the latter case the soil particles may be stuck together either by humates, by iron 
hydroxids, or by iron silicates. The structure of the soil may be improvefl by the 
adflition of river silt, by cultivation, and by irrigation. 

Soils which are in poor physical condition bec'ome closely packed, so that tliey are 
poorly aerated and hard, making it difficult for the cane roots to penetrate. This 
condition causes malformation of roots as well gs stunted growth. Measurements of 
cane roots made from plants growing in e8i>ecially prepared soils shov^ed that the 
volume of soil penetrated by roots growing in soil of gowl physical structure was 
eighteen times as gn‘at as the volume of soil penetrated by cane roots growing in 
soil of i)oor physical structure. 

A number f»f tests were also made on the relative |)ermeability of soils to water, 
an<i it was found tliat the soils in which the root rot occurred were much less 
permeable than other soils. The (letails of the results of tlu^se experiments are 
illustrated by several diagrams. 

Poor t)hy8ical structure of the soil is partly <hie to loss of humus, u hich loss, the 
writer finds, amounts in 3 years to 0.09 per cent for the upper foot of soil. This loss 
can l>e made up by adding organic fertilizers in the shape of stable manure witli which 
rice straw, cane leaves, and other organi<* 8u})8tances have })een c<^mpo8ted, or by 
turning under green plants. 

In regard to the presence of root parasites the author expresses the opinion that 
on otherwise healthy plants the presence of parasites is no very serious matter. It is 
only when, by reason of jsior soil conditions, the plants are weak that parasites are 
able to do much damage. 

A nematode, Jleterodera radicicola^ and several kinds of fungi which occur more or 
less frequently are described.— h. m. pieters. 

Smut preventives and their effect on the germination of grain, R. W. Pea¬ 
cock {Agr. (raz. N. S. Wales^ 16 {I90S)j No. 3^pp. 231^ 252). —The author tested the 
effect of solutions of copper sulphate and formalin in various strengths, and the hot- 
water method of see^i treatment, for the prevention of smut to determine the possible 
effect on germination. 

In dry districts the use of cop|)er sulphate in solutions of ordinary strength was 
attended with a loss of 50 per cent of the grain. Formalin was found to be prefer¬ 
able under unfavorable conditions, and the hot-water treatment was decidedly effi¬ 
cacious but can only be recommended to careful operators on account of the narrow 
limits within which the temperature must he kept. 

Disease-resistant potatoes, W. Stuart ( Vemiont Sta. Bui. 115, pp. 135-140) 
The author has been engagCKl for 2 years in studying the varying resistance of varie¬ 
ties of potatoes to disease, particularly the late blight {Bhytophthora infesfans). 

Of the varieties tested in 1903 one, which is designated as Rust Pioof, proved quite 
resistant to the disease. In 1904 a more extended list of varieties of potatoes together 
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with a number of distinct species of Solanuiii were tested for disease resistance. The 
relative resistance of the different varieties is given in tabular form, niarke(i differ¬ 
ences being shown. Of the established varieties tested Rust Proof, Sutton Disi^overy, 
June, Mexican, Mammoth Gem, and Manum No. 3 were the most resistant, their 
power of resistance being in proportion to the order of enumeration. 

Resistance to the rot of the tubers and to scab was also investigated, and attempts 
are being continued in the development of plants, by hybridization and selection 
of seedlings, that will be more resistant than tho.se now in use. 

Potato rot in New Zealand, C. T. Musson {Agr. (Uiz, N, S. Wales, 16 (1906), 
No. 6, pp. 4^S-4W, fig. 1). —The author suggests special precautions against the intro¬ 
duction of diseased tubers, and the breeding of new varieties of potatoes which liave 
a greater resistant power. 

Spraying the plants witli Bordeaux mixture is advised to prevent the disease from 
spreading, and the red-skinned varieties are said to be less liable to attack. For 
white-skinned ones deep planting is recommended to minimize the chance of tubers 
being affected, and it is said that nitrogenous manures render the ])lantH more sus¬ 
ceptible to disease, while potash manures assist them in resisting attack. 

Diseases of melons and cucumbers during 1903 and 1904, J. J... Sueldon 
( West Yirginia Sta. Bui. 94, pp. 1^1-LIS, pU. 6, fig. 1 ).—Brief notes are given on the 
leaf spot (Cn'cosjurra cUrullina), downy mildew {I*lasmopara cuhensis)^ leaf mold or 
blight (Altemaria hras»ica’ nigresrens)^ and damping off, due to Fusariiim sp. 

The results of the author’s investigations on the anthracnose (CoIletotrirhuiH hige- 
narium) are given at some length. The author describes cultures of the fungus, the 
germination of the spores, development of the mycelihm, et(‘., and gives the results 
of inoculation experiments that were made to determine whether the fungus causing 
the disease known as anthracnose of the watermelon could produce anthracnose in 
other plants. Tnoculations were made from pure imltures and from watermelon 
fruits into a number of other plants, and the anthraemose was .successfully produced 
on muskmelons, <*ueumbers, gourds, and w^atermelons. Failures are reported in all 
the attempts to inoculate Ixians, ami doubtful results were obtaineil with inoculations 
of 8<iuasbeH and a few' other plants. 

Exj>eriments were carried on for the prevention and control of anthracnose, in 
which ])lats were sprayed with soda Bordeaux, Bordeaux mixture, and aminoniacal 
copper carbonate. The results of the aj)})lications showed considerable difference 
between the sprayed and unsprayed ])lats, and, cfuisidering the improved quality of 
the melons and the redmred amount of anthracnose, it appears that spraying with 
Bordeaux mixture was quite successful in combating the disease. The use of the 
ammoniacal copper carbonate solution w'as less beneficial. 

Bacteria in relation to plant diseases, F. F. Smith ( Washmgton, I). C.: Car¬ 
negie TnstitJitlon of Washington, 1906, rol. 1, pp. XlI-\-2^6^ pis. 31, figs. 146). —This is 
the first volume of a projxjsed moni'^raph of the diseases of plants due to bacteria. 

In the completed w^ork the author hopes to present the evidence of the bacterial 
origin of a large number of plant diseases, many of which have been personally 
studieil by him. This jiubliciition is intended as a supplement to the numerous text¬ 
books of bacteriology, and while designed primarily for plant jiathologists, it will be 
found valuable to all students of bacteriology. The literature relating to the bac¬ 
terial diseases of plants is so scattered that all students will welcome its bringing 
together into an orderly arrangement by a comp^etent investigah)r. 

In the first volume the methods of work are described in detail. The morphology 
and physiology of the organisms are discussed at length, after which the economic 
aspects of bacterial diseases of plants are considered. The author then takes up 
laboratory methods, describing the more approved apparatus, and giw Ibnnulas for 
stains, media, etc. An extensive bibliography to literature is given, tfee a^tflingement 
being chronological by topics. 
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Apples injured by sulphur fumigation, H. J. Eustace {Bdence, n. 

{190S), No, 648f pp, 994, 995 ).—A request was recently made upon the New York 
State Station to diagnose the injury to some apples which had been carefully selected, 
wrapped in pai>er, and packe<l in boxes. 

Scattered irregularly over the surface of each apple were conspicuous spots of 
various sizes where the epidermis was dead, discolored, and slightly sunken. Each 
spot was nearly circular, and for a few millimeters beneath the spot the flesh was 
dead, shrunken, and dry as though affected with the dry rot. The center of each of 
the smaller spots showeil small bodies which proved to be the lenticels of the apple. 
A careful examination failed to show the presence j^f either fungi or bacteria, and 
this led to the belief that some treatment of the fruit such as fumigation might be 
the fiause of the injury. 

Sulphur being <*ommonly used for fumigation, experiments were conducted with 
it, and although repeateil many times with wet and dry fruit, always produced the 
same characteristic spots. The j)resence of a lenticel in the center of each spot w’ould 
indicate that the sulphur dioxid passes into the center of each spot and causes at 
least the bleaching of the tissue. Similar effects w^e^ produced where artificial 
breaks were made in the epidermis. While the author’s experiments were confined 
to sulphur, it is believed that other chemicals would produce a similar injury. 

Spraying grapes for black rot in Erie County, Pennsylvania, G. C. Butz 
(Pennaylvania Sta. Rpt. 1904y pp> ^41-^52, pis. 2, dgm. /) —During the season of 1902 
considerable loss was caused by black rot of gra])eH in Erie County, Pa , and for the 
summer of 1903 the author planned a series of spraying experiments for its control. 

The spraying experiments were carried on under the author’s direction upon a 
number of vineyards. The fungicide used was the 4-4~»'>0 Bordeaux solution, applica¬ 
tions being made in one instance on May 26 and June 29. In this vineyard the net 
gain attributed to the spraying is 151.12 on 39 rows of grapes of 55 vines each. In 
the second experiment 6 sprayings were given the vines, the first 8 consisting of 
Bordeaux mixture and the last 2 of ammoniacal copper carbonate solution, and the 
owner of the vineyard estimated a net gain of $24 per acre. In the other experi¬ 
ments similar results w^ere obtained. 

The powdery mildews of Washington, W. IT. Lawrence {Washmgto)} Sta. Bui. 
70, pp. 16, figs. 22 ).—The results of an investigation on the occurrence and distribu¬ 
tion of the powdery mildews are given. Notes are given on the life history of the 
mildews, methods for combating them, and on a number of the more common dis¬ 
eases caused by them. Keys are presented for the recognition of the different genera 
and species and technical descriptions given of each species. 

The powdery mildew, O. Butler {Bui. Cal. Vit. Club, 1905, No. 1, pp 7-5). — A 
description is given of the pow'dery mildew of grapes and suggestions for its control, 
based upon compiled information. 

The author suggests sulphuring the vines as soon as the mildew appears, and repeat¬ 
ing the treatment every time an attack of the mildew appears. Thoroughness of 
application is essential for proper treatment. The varied susceptibility of a number 
of varieties is pointed out, and most of the American vines are said to be practically 
immune, w’hile some of the European species are very sensitive to the fungus attack. 

Oonceming the identity of the fungi causing an anthracnose of the sweet 
pea and the bitter rot of the apple, J. L. Sheldon (Science, n. set., 22(1905), No. 
560, pp. 61, 52). —The author reports having examined some sweet pea plants that 
were affected with some species of Gloeosporium. The manner of growth of the 
mycelium and the way the conidia were produced suggested relationship with the 
characteristic bitter-rot fungus of the apple and the fungus causing the mummy 
disease of the guava. 

Inoculation experiments were carried on between the sweet peas and apple, pro« 
4a0ing the charact^^tip appearance of the bitter rot. An examination showed that 
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the sweet peas in question had been grown near infected apple trees, and further 
fnoculation experiments showed that seedling peas inoculated with bitter-rot spores 
and the ripe rot of the grape were killed in a similar way to that described on the 
original pea stems. It seems probable from the results obtained that the bitter rot 
of the apple, the ripe rot of the grape, and the anthracnose of the sweet pea are 
caused by the same fungus. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Kansas mammals in their relation to agrriculture, D. E. Lantz {Kansas Sta, 
Bui. 1^9, pp. SSl-404i pi. fig. 1 ).—An annotated list is presented of the mammals 
known to occur in Kansas. All species of economic importance are discussed in a 
detailed manner with special reference to their distribution, prevalence, food habits, 
and means of eradicating the harmful species. 

In this general discussion, which occupies the major part of the bulletin, attention 
is given to the opossum, elk, deer, antelope, sciuirrels, s])ermophiles, prairie dogs, 
woodchuck, rats, mice, pocket go})hers, rabbits, wild species of the cat and dog tribes, 
weasels, skunks, moles, bats, etc. Suitable destrinitivo remedies are suggested in 
connection with each injurious species and a special section is devoted to the 
methods of applying poisons and other devices in killing harmful mammals. 

Proceedings of the seventeenth annual meeting of the Association of 
Economic Entomologists {U. S. Dej)t. Agr.y Bur. Ent. Bui. 52, }>p. 123, figs. 7).— 
An account of this meeting held in Philadelphia, Pa., December 29 and 30, 1904, 
has been previously given (p], 8. R., 16, p. 623). In addition to the papers there 
noted the following are included in the proceedings: 

Preliminary report upon work against a destructive leaf hopper (Empoasca mail), 
F. L. Washburn (pp. 43-47).—Previously noted from another source (1C. 8. R., 16, 
p. 889). 

Notes for the year, E. P. Felt (pp. 51, 52).—A brief account is given of violet sawfly, 
San Jos6 scale, buffalo tree hopper, Chinese lady beetle, and grai)evine root wonn. 
Spraying with arsenate of lead reduced the last-named pest abejut 50 per cent. 

Distribution and migrations of the Mormon (Ticket {Anahrus simplex) in Colorado, S. A. 
Johnson (pp. 62-66).—A fuller account is given in Colorado Station Bulletin 101, 
to be abstracted later. 

The present status of the predatory insects introduced into Neu> Jersey, J. B. Smith (pp. 
74-78).—Native species of predaceous insects {Vhilocorus hivulnerus and Scymnus 
marginicollis) were quite effective. The authoPs first attempt to introduce the 
Chinese ladybird failed and specimens of the same insect received from this Depart¬ 
ment also died. A colony introduced from Georgia is now under test. Paratenodera 
sinensis, a Chinese mantid, was introduced but the results are not promising. 

Report on the New Orleans ant {Iridomyrmex humilis), E. S. G. Titus (pp. 7i)-84).— 
This ant has been known in New Orleans since 1895 and is rapidly increasing in 
numbers. It nests on the ground or, in wet w eather, in trees. The pest assists in 
distributing various plant lice, scale insects, and mealy bugs. The ant is very 
destructive to food products of all kinds and flowers. The best means of repelling 
them is found in the use of corrosive sublimate tape or cloths saturated with kerosene. 

Report of the entomologists, C. H. and H. T. Fernald {Massachusetts Sta. Rpt. 
1904, pp. iii-ii-#).—The college orchard has been nearly freed from San JosmT? scale. 
Several proprietary insecticides were tested, but found to be of little value. Codling 
moth is controlled by spraying during the egg-laying season of the pest. Brief notes 
are also given on various other insects, including white fly, red spider, brown-tail 
moth, gypsy moth, etc. 

Report of entomologist, G. W. Herrick {Mississippi Sta. Rpt. I904tfp. — 

Several remedies for peach-tree borer were tried. Gas tar did not injure the trees 
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when applied to the trunk. The life history of the bean-leaf beetle was studied, and 
arsenate of lead tested without very promising results. Notes are also presented on 
Southern corn root worm, Ligyrus rugicepa, bollworm, an undescribed snout beetle, 
false chinch bug, San Jos6 scale, mosquitoes, Pegomyia futricepa^ and DynanUs tUyrua. 

Second annual report of the State entomolog^ist, R. A*. Coolby (MonJUxna Sia. 
Bui, nn, pp. 1^5-180, pla,Jigs, 25),—Phemcoccus deamessi was found on apple trees 
and closely resembling woolly aphis. It occurs also on the elm and may be con¬ 
trolled with soap or kerosene washes. . * 

Otiorhynchuh ouxtm greatly injured strawberry plants near Missoula. The nature 
of the attack is discussed and the insect is described in all its stages. Dipping the 
plants in arsenate of lead w as found to render the plants immune for about 2 w^eeks. 
The best remedy is probably to be sought in a proper rotation of crops. Remedies 
for the bud moth were studiecl by B. J. Jones, who found that the larvte feed entirely 
on the leaves after the first spring attack on the opening buds. Trees should be 
sprayed with arsenate of lead before the buds open and later as required. 

Brief statements are also made regarding other insect pests, such as peach-tree 
borer, apple-tree borers, bronze apple-tree beetle, apple-twig borer, fruit-tree bark- 
beetle, i)each-tw ig borer, San Jo8(!* scale, woolly aphis, various scale insects, codling 
moth, plum curculio, etc. 

Report of the government entomologist for the half year ended June 30, 
1904, C. P. Louvsiuky {Vape Good Hope Dept. Agr.y Rpt. Goit. Ent. 1904, pp. 36y 
pi. 1). —This report contains an account of the routine work of the entomologist, 
publications, plant import regulations, nursery legislation, ticks, African coast fever, 
heartwater, and locusts. 

It w'as found that when the brown tick feeds on affected cattle only during the 
nymplml stage it does not carry infection. The nymphal bont tick carries heart- 
water, as demonsttated in exjieriments with goats. Cattle were shown to be sus¬ 
ceptible to the disease. Horses are immune. Bhipicephalus decoloratus is not patho¬ 
genic. Persian sheet) are highly Huscei)tible to heartwater, but have very light 
attacks and are thereafter perfectly immune. 

C. W. Mally also presents a report on insects affecting com and fruit, especially on 
Sesamia fuHca and Ceratihs capitata. 

Annual report for 1904 of the zoologist, C. W \rburton {Jour. Roy. Agr. Soc. 
Englandy 66 (1904)y pp. J7S-287y jigs. 4 ).—During the year under report peas were 
greatly injured by IHplosxs pisi and GrapholUha pisana. When peas are infested with 
these pests it is desirable that sound pods be removed at once and that infested plants 
be destroyed. 

The adoption of a suitable system of rotation will largely control the insects. Notes 
are also given on phylloxera and other plant lice, with an account of their biological 
relations, and special notes on corn aphis, pea aphis, hop aphis, etc. A number of 
mites proved injurious during the year under report, and ferns w ere considerably 
damaged by a new species of mite described under the name Tarsonemus chinmiss. 

The Hessian fly {Bd. Agr. and Fisheries [Xond(Wt]» Leajiet 126y pp. 3, jigs. 7 ).— 
This pest is described, with notes on its food plants, life history, and means of pre¬ 
vention. It is recommended that infested stubble be burned and a suitable rotation 
of crops adopted. 

Julus impressus in the com fleld, F. M. Webster {Canad. Ent., 37 {1906)y 
No. 6yp. 172). —The author observed what appeared to be this species infesting unripe 
ears of corn in Illinois and Minnesota. It may prove, however, that some other 
species was concerneil in the production of the injury. 

The wormy apple, A. L. Melander ( Washington Sta, Bui. 68y pp. 16, jigs. 6). —A 
popular account of the habits and life history of the codling moth is given, togeth^ 
with notes on the losses due to this insect. Suggestions are also made regarding 
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remedies. The cost and economy of spraying are discussed. From 90 to 96 percent 
of the apples may be saved by proper spraying. 

The struggr^e with the codling moth, W. Lochhead {Canad. ‘Ent.y S7 {1905)^ 
No. pp. 197-SOO) .—The author briefly summarizes the various methods which 
have been found successful in coml)ating the codling moth. 

The codling moth, W. J. Green and J. S. Houser {Ohio JSta. Bui. 160, pp. 197- 
214, ph. S). —The codling moth is described in its various stages, with notes on its 
life history. 

It was,found that 72 per cent of the worms left the apples before they fell. The 
destruction of windfall apples, therefore, seems to be of little avail. Alx)ut 16 per 
cent of the w'onns were caught under bands. Adult larva? were found through¬ 
out the growing season until ()ctol)er 13. The evidence obtained by the authors 
indicated 2 annual generations. In spraying experiments 91 jx^rcent of the apples 
from sprayed trees and 57 per cent of those from unsprayed trees were free from 
worms. Arsenate of lead proved superior to arsenite of soda, and was not affected 
by mixing with Bordeaux mixture. This combination is recommended for controll¬ 
ing apple scab and codling moth. 

Preliminary report on the codling moth in the Yakima Valley, E. Jenne 
(IVafthitigton Sta. Bui. 69, pp. 16, .f).—As the result of a study of this pest in the 

Yakima Valley it was found that the insect is double brooded, w ith a partial third 
brood. 

All commercial orchards in the valley are sprayeti from 3 to 10 times. The loss 
from the codling moth in sprayed orchards is from 5 to 15 per cent. Of the larva? 
which leave infested apples about 40 per cent crowd dow^n the trunk of the tree and 
may be induced to pupate under properly placed bands. It is suggested that trees 
be sprayed first before the calyx closes and a second time 2 weeks later. For the 
second brood trees may be 8i)rayed July 20, and August 5 and 30. 

Some destructive grape pests in Ohio, A. F. Buuoesh ( Ohio Dept. Agr., Div. Nur¬ 
sery and Orchard Impection Bui. 5, pp. 17, figs. 4). —Statistics are presented regarding 
the extent of grai>e culture in Ohio. The most important insect enemies of the grape 
in Ohio are grape root-worm, grope Ix^rry moth, and grape-blossom bud-gnat. The 
habits and life history of these 3 species are discussed in some detail, and suitable 
remedies are recommended for each pe.st. 

In general it is urged that grapes be sprayed with Bordeaux mixture before the 
blossoms open, a second time with Bordeaux mixture and arsenate of lead w'hilethe 
blossoms are falling, a third time after an interval of 10 to 14 days, and a fourth time 
after another interval of about 10 days. 

The most effective insecticidal treatment for the white fly, W. Stuart (I'fr- 
moniSta. Rpt. 1904, pp. 429-4S1). —The white fly is a serious pest in winter-forcing 
tomatoes. Nicoticide, Aphis Punk, Fir-tree Oil, Ijcmon Oil, and X-all were tried and 
found to be of little avail. 

Hydrocyanic-acid gas proved very effective. The cyanid was used at the rate of 
0.014 to 0.2 gm. per cubic foot of sptice. The tomatoes were somew hat injured when 
the temperature of the greenhouse was high, but not at low temperatures, and the 
white fly was killed. Fumigation with doses of \ oz. per 1,000 cu. ft. of space is rec¬ 
ommended. At this rate the temperature should be 60 to 65® F. and the exposure of 
several hours* length. 

Recent invasions of forest insects in Lorraine and means of combating 
them, E. Henry {Bui. Soc. Sci. Nannj, S. ser., 6 {1904), No. 4, pp- 153-173, ph. 3).— 
A general account is given of injuries from forest insects in Lorraine, with especial 
notes on Hylohius abietis, Bissodes notatus, Tomicus hidentatus, Tortrix viridana, etc. 
The remedies recommended against these foredt pests are largely of preventive 
nature and consist in the destruction of the insects in their breeding places and the 
use of trap trees. 
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The elm leaf beetle, A. F. Bur(»E8s {Ohio Dept. Agr.y Div. Nursery and Orchard 
Inspection Bui. 4) pp» 23^ figs. This insect has recently appeared in injurious 
numbers in Dayton and other parts of Ohio. Notes are given on its distribution in 
various parts of this country and the habits, life history, food plants, natural enemies, 
and remedies for combating it. On account of the extremely dangerous character of 
this pest it is urged that effective insecticide remedies be put in operation against it. 

The cocoanut beetle {Bot. Dept [Tnmdad], Bui. Misr. Inform.^ 1905^ No. 46, pp. 
168-160). —Brief notes are given on the habits and life history of lihyncophoras paU 
marum. The beetle attacks many 8i)ecies of palms, but is most injurious to Acrocomia 
Jadosputha. In combating this pest the adults should be captured and destroyed as 
fast as possible and the decayed material of cut trees should be destroyed or treated 
so as to kill the larvae. 

Thrips and black blight, H. A. Ballou (Bot. Dept. [Trinidad'], Bui. Misc. Inform*, 
1904, No. 44, pp. 182-IS6 ).—Aq a result of the study of this problem the author con¬ 
cludes that black blight causes an unsightly appearance of cacao, but is comparatively 
harndess. The scale insects which may i)recede the appearance of black blight are 
far more injurious, but may be controlled by the application of proper insecticide 
treatment. A numl^er of instances are cited of the injury due to the cacao thrips 
(Physopus ruhrocinctus). 

The sheep maggot fly ( Bd. Ayr. and FisJmies [London], Leaflet 126,pp. 3,figs. 3 ).— 
Lucilui sericata is descril)ed in its different stages and notes are given on its life his¬ 
tory and depredations on sheep. In combating this pest it is recommended that 
infested sheep be isolated, (jarcasses destroyed, and affected sheep Ih) treated with 
kerosene and sulphur. 

Preparation and use of sprays; spray calendar, W. Stuart ( Vermont Sta. Bui. 
113, pp. 96-108). —General directions are given regarding the principles of spraying 
for the control of insect and fungus pests, together with formulas for preparing Bor¬ 
deaux mixture, copper sulphate solution, ammoniacal copper carbonate solution, for¬ 
malin, Paris green, arsenate of lead, arsenite of soda, hellebore, kerosene emulsion, 
lime-sulphur-salt wash, pyrethruin, etc. A spray calendar is appende<i to the 
bulletin. 

Electrical destruction of animal life { West. Electrician, 36 (1906), No, 6, pp. 88, 
89, figs. 2). —An apparatus is described by which an alternating current of high volt¬ 
age and low amperage can be passed through the bark of trees or through soil 
infested with insect or other harmful animal pests. It is claimed that these pests 
may be destroyed by the electric current. 

The unimportance of the influence of stimulating food upon the egg lay¬ 
ing of queen bees, Sylviac (Apicnlteiir, 40 (1905), No. 4y pp. 149-166).— the 
result of a long-continued study of this subject the author comes to the conclusion 
that the rapidity and extent of egg laying on the part of queen bees is not greatly 
influenced by stimulation in the way of artificial feeding, but is detennined largely 
by other well-known t^ausee. 

Regeneration of the thoracic feet of the silkworm, E. Vbrson (AUi R. 1st 
Veneto Sci., Let. ed Arti, 64 (1904-6), No. 2, pp. 429-469).-— literature relating to 
this subject is briefly discussed and detailed notes are given on the special anatomical 
features of the thoracic legs of silkworms, with particular reference to regeneration 
processes as observed in these structures. 

External characters which indicate sex in larvae of the silkworm, £. Vbr¬ 
son (Atti R. 1st Veneto Sci., Let ed Arti, 64 (1904-6), No. 2, pp. 497^01, figs. 2 ).— 
The author describes the structures which may be observed in the larvae of the silk¬ 
worm and which may be depended upon in classifying these larvae according to 
their sex. < 
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BCacaroxii wheat, J. H. Shepard {South Dakota SUt. Bui. 92y pp. S9y pis. 4 ).— 
Continuing earlier work (E. S. R., 15, p. 1098), results of studies of the milling and 
baking qualities of macaroni wheat are reported, as well as of its value for macaroni 
making. 

In the investigations reported a number of samples of northern or Russian, south* 
em or Mediterranean, and miscellaneous macaroni wheats were studied, in com¬ 
parison with standard varieties of bread wheats. The milling tests showed that 
although some of the macaroni wheats were inferior, yet on an average this class of 
wheats compares favorably with standard bread wheats. As regards the varieties 
included in the present test, the best results were obtained with a specimen of 
Kubanka macaroni wheat. 

“It yields a greater percentage of flour than any other. The color is not much 
different from the best blue stem flour, while ... it makes a better loaf of bread 
than any other [of the samples tested]. 

“The Russian macaroni wheats as a whole give better results than the others, 
although there is a wide difference among the samples milled.” 

In a study of the distribution of protein in the different wheats, it was found that 
on an average the bread wheats tested contained 13.68 per cent protein in the whole 
wheat, 15.65 in the bran, 14.56 in the shorts, and 12.66 in the flour. The macaroni 
wheats tested contained on an average 15.60 j)er cent in the whole wheat, 15.90.in 
the bran, 15.29 in the shorts, and 15.00 in the flour. 

From studies of the proportion of wet gluten present and the results of sponge 
tests, it ap|>ear8 that “the bread wheat glutens are slightly superior gram for gram, 
but the greater quantity in the macaroni seems to offset this advantage.” The 
sponge test is regarded as a more accurate test of the tenacity of the gluten than the 
loaf volume, owing to the greater accuracy obtainable in the rise and measurement; 
and thus judged, the macaroni wheats compared favorably with the standard 
varieties. 

A study of the bread-making qualities of the various wheats showed that the 
quality of macaroni flour bread was largely dependent upon the variety of wheat 
selected, some of the samples producing bread which in the author’s opinion was 
equal or superior to that made from the best bread wheats, while the bread made 
from other varieties was of very poor quality. The data regarding the character of 
the macaroni made from the different samples of wheat have been summarized in 
the earlier bulletin previously referred to. 

The color tests reported showed considerable range in the different samples, the 
macaroni flours comparing favorably with the standard wheats. In general, the color 
of the flour was found-to depend directly upon the fineness of grinding. This, in the 
author’s opinion, may explain some of the differences of opinion regarding the color 
of macaroni flour. 

From a summary of data on the effect of soil and climateT on the total protein in 
macaroni wheats, the conclusion is reached that these factors have not induced any 
general deterioration as regards protein content. In general an unfavorable season 
tends to lower the protein content and a favorable season to increase it. The per¬ 
centage of gliadin in the total protein ranged in a number of samples of the macaroni 
flours examined, from 44.9 per cent with the Yellow' Gharnovka, to 59.1 per cent 
with Kubanka. The proportion found in Blue Stem Minnesota wheat was 66.8 per 
ceqt. 

A satisfactory flour for baking purposes should contain, according to the author, 
from 55 to 65 per cent of its total gluten in the form of gliatiin. Therefore, judged 
by this standard, some of the macaroni flours are satisfactory while others are not. 
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In the aathor’8 opinion, the varieties containing the low gliadin content and poox 
baking qualities can not be improved by cultivation. 

“The demand at present is for a durum wheat that will make good macaroni, an 
attractive flour, and a bread that is satisfactory in loaf, color, and flavor. This is 
much to ask of one variety of wheat, but our work leads us to believe that the prob¬ 
lem is capable of a satisfactory solution. The key to success lies in choosing only the 
best kind or kinds for cultivation. After that the best localities for growing this 
best kind to perfection must l)e carefully determined. 

“It is now well known that the macaroni wheats are preeminently dry weather 
wheats. This leads to the inevitable conclusion thfit the driest parts of our country 
are the natural habitats of these new wheats and it is to those localities we must look 
for our supply of the higliest grade of macaroni wheat. “ 

Keport of the food commissioner, E. F. Ladd (Notth Dakota 8ta, Dpt. 1904j pt> 
9, pp. 1-180, 191-^08, pi. 1). —Detailed statements are made regarding the scope of 
the pure-food work in Nortli Dakota, the results of the examination under the pro¬ 
visions of the vState pure-food law of a large number f>f samples of sirups and sugars, 
preserves, jams, and jellies, canned goods, meats, catsups, candies, flavoring extracts, 
etc., and patent medicines, especially those containing large percentages of alcohol. 
Data are also given regarding the composition of a canning compound, a filler for 
tomato catsup and some other products. 

The present condition of food adulteration in North Dakota, the use of preserva¬ 
tives and artificial coloring matters and other topics are discussed, and data regard¬ 
ing standards of purity are summarized, as well as information regarding the deter¬ 
mination of methyl alcohol and the analysis of sugars and sirups. Information 
regarding the estimation and amount of sodium sulphite found in a number of sam¬ 
ples of meat products and dried fruits is summarized from a publication previously 
noted (E. S. R., 16, p. 896). 

The author considers that the character of the food products on sale in the State 
has improved, but that within the last year there has been a very large increase in 
the proportion of package goods showing short weight. 

“Packages that are supposed to contain 16 oz. have l>een found to range from 10J 
oz. to 16 oz. for different w'ell-known brands. Baking powders have been found 1 
and 2 oz. short. Extracts unlabeled, but supposed to contain 2 oz., would contain 
from IJ to IJ oz. Cartons of dried fruit assumed to be 10 ll)s. would net SJ lbs. 
Packages of coffee sold for 25 lbs. would actually weigh less than 22 lbs. Our law is 
defective in that it does not require the placing of the net weight on every package 
of goods offered for sale in the State. “ 

Food inspection, C. D, Woods and T-i. H. Merrill {Maine Sta. liuL 110, pp. 77- 
9 ^).—The provisions of the laW enacted by the Maine legislature in 1905 to regulate 
the sale and analysis of foods are given. It is pointed out that this law contemplates 
“the proper and truthful branding of all articles of food, and the exclusion from the 
markets of deleterious food materials. The law’^ does not seek to prevent the sale of 
any article of wholesome food; but in case a food material is other than it appears to 
be, it ‘shall be plainly labeled, branded, or tagged so as to show the exact character 
thereof.* “ 

Saxony regulations regarding the sale of foods, condiments, and commer¬ 
cial products, E. WiMMKR {Die im Konigreich Sachsen uber den Verkehr mit Nahrungs- 
mitteln, Genussmittebi xmd Oebrauchsgegenstdnden geltenden reicha^- und landesrechtlichen 
Vorscfirijten, Leipsic: A. Roasberg, 1905, pp. ISO; rev. in Ztachr. Unterauch. Nahr. w. 
Qenuamtl., 9 {1906), No. 5, pp. SOS, S09).—ln this volume, which is No. 168 of the 
series called Juriatiachen llandbibliothek, Saxony laws and regulations are summarized 
and some explanatory statements are given. 

Bxamination of spices, W. Frbab, H. L. Wilson, and R. E. Stallings {Pennaylr 
vama Sta. Rpt. 1904, pp* lS7-140).—li has been suggested that the limits for ash 
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piropoeed by the committee on pure-food standards of the Association of Official Agri- 
cultnral Chemists are not sufficiently wide to allow for the unavoidable contamina¬ 
tion with clay, etc., sometimes met with in commercial products. 

Analyses of a number of samples of gingers and peppers showed that the proposed 
limits were exceeded only in the case of one sample of I^mpong black pepper. 
Analyses were made of the ash of the different milling products of two samples of 
pepper. The first or whitest product was found to contain as much ash as any por¬ 
tion except the last, and more ash insoluble in acid (sand or clay) than any other 
portion. ‘‘The sale of this light colored first protiuct for genuine white pepper 
could be instantly discovered. The last portion, on the other hand, though highest 
in total ash, due to the excess of hull, is singularly free from sand and clay.** 

Analyses of the first, second, and third skins of pepper showed that the ash was 
most abundant in the outer skin, while the inside layers contained almost no ash 
insoluble in acid. 

“ While . . . the extract and piperin in the outer or first skin are mindi lower than 
those in the W’hole berry, the quantities in the second and third skins are very 
similar to those in the entire berry.** 

Determinations were also reported of the volatile and nonvolatile ether extract of 
a sample of Papua mace, a spice which has a very different flavor from tiue mace. 

The value of condimeute in the diet, O. Liebreicii (Ther. Mountsh.^ 18 (1904)t 
pp. 65-68; aba. in Ztschr. IJnteranvh. Nahr. v. Genusamtf., 9 {1905), No. 6, pp. 868, 
369 ).—The data reporte<l have to do with the effect of condiments on the stimulation 
of the flow of digestive juices and the effect on the chemistry of digestion. Fn the 
author*s opinion condiments may be said to increase digestion when they increase 
the flow of digestive juices. 

The need of sulphur in the diet, von Oefele (Dent. Med. Prem, 9 {1905), No, 
5, p. 39 ).—The author estimates that an adult requires 8 to 8.5 gm. of sulphur per 
day, and points out that the amount metabolized in youth is greater than later in 
life. He discusses the need of supplying an abundance of sulphur, especially in 
disease. 

Protein synthesis in the animal body, V. Henriques and C. Hansen {Ztschr. 
Physiol. Chem., 43 {1905), No. 5,pp. 417-443, Jig. i).—The experiments reported were 
made with white rats. The conclusions drawn follow: 

Acid cleavage products of ciisein, even when taken in large (piantity, can not pro¬ 
tect the animal body from a loss of nitrogen. Nitrogen equilibrium can l)e reached 
or, indeed, gains of nitrogen made, when the bodies are taken which result from a 
long-continued action of trypsin plus erepsin on albumins. Loss of nitrogen can also 
be prevented by the products of trypsin digestion which are not precipitated by phos- 
photungstic acid (the monamino acids). The same is true for the tryptic digestion 
products which are soluble in warm 96 per cent alcohol. Apparently the tryptic 
digestion products which are insoluble in alcohol do not have the power of prevent¬ 
ing a loss of nitrogen. 

Oonceming the chemiatry of the peptic and tryptic digestion of proteids, 

n, D. Lawbow {Ztschr. Physiol. Chem., 43 {1905), No. 5, pp. 447-433 ).—The effect 
of hydrochloric acid in peptic digestion was studied. Some of the conclusions which 
were drawn follow: 

In the slow peptic digestion of proteids (gelatin and hemoglobin) hydrochloric acid 
had a decided effect. A 0.5 per cent solution of hydrochloric acid caused a cleavage 
which apparently resulted in the production of monamino acids. Hydrochloric 
acid was also found to exercise a marked effect on the autodigestion of pig*8 stomach. 

The presence of hexon bases and acid amids in meat, E. Zunz (Ann. Soc. Roy. 
8d. M^d. et Nat. Bruxelles, IS (1904), No. 3; aba. in Zentbl. Physiol, 18 (1904), No. iB6, 
p. 85fi) .—Hexon bases and amid acids having been found in the contents of the stom¬ 
ach and small intestine of dogs killed 2 to 8 hours after they had been fed veal, the 
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author endeavored to determine whether th^e bodies were formed during diges¬ 
tion or whether they existed in the meat. When 6 kg. of lean veal, taken three- 
quarters of an hour after the calf was slaughtered, was boiled 0.679 gm. histidin, 0.138 
gm. arginin, 0.559 gm. lysin, 0.227 gm. leucin, 0.662 gm. glutaminic acid, and 0.371 
gin. aspartic acid were recovered. 

Physiology of muscular work, J. M. Lamy (Rev. Sci. [PaW«], 5. ser.^ 3 (1906) ^ 
Nos. 7, pp. mi-m; Sy pp. 230-^38; 9, pp. 267-273). A general summary and dis¬ 
cussion of investigations which have to do with food in relation to work, fatigue, and 
related questions. 

The ash constituents of feces, von Okpele (D^ut. Med. PressCy 9 (1906) y No. 2y 
pp. 12y 7.?).—Data are summarized regarding the ash constituents of feces. The 
author points out that the greater part of the sulphur exists in volatile compounds or 
is ordinarily lost in analysis. 

The mucin content of feces, von Oefele (Deut. Med. PressSy 9 (1905)y No. 3y p. 
22).—In normal feces, according to the author, mucin constitutes only 2.02 per cent 
of the total dry matter. The amount seems larger on account of the large volume of 
water retained by the mucus. It is iiote<l that part of the quantity present may be 
pseudo-mucin. 

ANIMAL PRODUCTION. 

Studies upon the composition of timothy hay, W. Freak ei' al. (Pennsyl- 
mnia Sta. Rpt. 1904y pp. 40-116).—V7\i\\ a view to securing a more exact knowledge 
of the comiiosition of timothy hay, studies were undertaken which include a deter¬ 
mination of a considerably larger number of constituents than is ordinarily taken 
into account in analysis of feeding stuffs an<l studies of the heat of combustion. 

In every case the analytical methods arc described in detail and numerous refer¬ 
ences are made to the literature of the subject. In the case of the calorimetric inves¬ 
tigations, determinations were made of the different constituents removed from the 
hay by the solvents used and also of the extracts obtained by the use of solvents. 
In the latter case, cellulose blocks were saturated with the material tested, ])arallel 
detenninations being made with the solvents used and the heat of combustion of the 
material extracted determined by difference. The following table summarizes the 
data regarding the composition of the dry matter of the timothy hay: 

ComposUion of dry matter of timothy hay. 

Per cent. 


Ash. 4.730 

Protein: 

Amid nitrogen as asparagin (N X 4.7).768 

Albuminoids (albuminoid N X 6.25)... 5.610 

Cellulose (ash-free chlorination residue)... 29.720 

Lignic acids (including undetermined matter of alkali extract, 

less xylan disappearing during the extraction). 9.601 

Hexosan (?) found in alkali extract... 1.985 

Hemicellulose, not xylan, decomposed by weak sulphuric acid.. 9.607 

Hexosan (?) soluble in warm water. 1.420 

Xylan (including a little araban)... 23.230 

Reducing sugars, as dextrose. 1.093 

Sucrose.909 

Fat, waxes, resins, and colors, (including all of ether extracts 
except the parts soluble in water and weak acid, and including 
the water-insoluble alcohol extract). 4.186 
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Per cent. 

Undetern^ed (including acids, part of the mucilage of the water 


extract, etc.): 

Petroleum ether extract...056 

Sulphuric ether extract.354 

Absolute alcohol extract. 671 

80 per cent alcohol extract.T. 3.860 

Water extract. 3.387 


Owing to a slight discrepancy in the amounts of undetermined material calculated 
by difference and by detailed figures for the several extracts, the sum of the results 
as given is not exactly 100. Some of this undetermined material has already been 
divided into groups in the course of the investigations reported, but the author i*on- 
siders that the most important question to be studied is the determination of the 
nature of the hemicellulose—-non-pentosans of the acid extract, and thehexosan (?) and 
lignic acid of the alkali extract. 

The heat of combustion of the original hay and of the residues from the different 
reagents used in determining its composition is as follows, the figures l)eing calculated 
on an ash-free basis: 

Heat of combustion of ash-free timothy hay and its constituent parts. 

Calorics. 


Original hay.5,805 

Residues: 

From petroleum ether extraction.4,722 

From sulphuric ether extraction. 4,613 

From absolute alcohol extraction.4,644 

From 80 per cent alcohol extraction.4,629 

From cold water extraction. 4,666 

From dilute acid extraction.4,780 

From dilute alkali extraction. 4,444 

From chlorination. 4,118 


The author’s comments on some of these energy values follow: 

“ Confining attention to the extracts that form large fractions of the entire hay, we 
find that the dilute acid extract, composed chiefly of hemicellulose has a somewhat 
highervalue than that ordinarily assigned to polysaccharids, viz, 4,100 to 4,230 calories. 

‘‘ The value for the alkali extract is still higher. The value for the ‘ lignic acdd’ 
has been computed from the percentages of dextrose, polysaccharid or pentosan and 
albuminoids, allowing 3,762, 4,180 ami 5,900 calories for their respective heat values; 
the value thus deduced for the undetermined ash-free residue, ‘lignic acid,’ is 
5,281 calories. 

“The heat value of the residue from the alkali extraction, crude fiber, is 4,368 
calories without correction for ash, or 4,444 calories with such correction. . . . 

“ The heat value for the chlorination extract is very high. It must, however, be 
remembered that this value, obtained by difference, may be explained either by the 
low heat value of the chlorination residue or the high heat value of material removed 
during chlorination. The former explanation appears the more probable, since the 
chlorination process is distinctly oxidizing in its tendencies and the cellulose residue 
has the properties in part of an oxycellulose. Such an oxidation would naturally 
reduce the heat value of the residual organic matter.” 
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T1i6 diemical composition and nutritive value of oats, F. Tangl, M. Kob* 
BULY, and 8. Weisbr {LanduK Jahrb., S4 (1905), No, 1, pp, .—Studies are 

reported on the composition and digestibility of Hungarian oats, the digestion experi¬ 
ments being made with both horses and sheep. The average coefficients of digesti¬ 
bility follow: 

Coefficients of digestibility of oats. 


- 

Organic 

matter. 

Protein. 

Ether 

extract. 

Crude 

fiber. 

Nitrogen* 

free 

extract. 

Pentosan. 

Avalla* 
blllty of 
energy. 


P.ct 

P.ct. 

P.ct. 

# 

P.ct. 

P.ct.. 

P.ct. 

P.ct. 

Horse. 

59.7 

68.2 

54.0 

7.1 

69.3 

15.2 

58.7 

Sheep . 

66.3 

63.8 

62.6 

40.3 

72.0 

36.1 

64.5 


The authors calculate that with horses the physiological nutritive value of oats was 
54.8 per cent and with sheep 53.85 percent. 

Sorghum seed as a feeding stuff, F.- Tanol, S. Weisek, and A. Zaitschbk 
(Landw. Jahrh.,S4 (1905), No. 1, pp. S-64)^ —Data on sorghum as a feeding stuff are 
summarized, and an extended series of investigations are reported on the composition 
and feeding value of sorghum seed (Sorghum vulgare). 

Investigations were made with horses, steers, milch cows, sheep, pigs, and different 
sorts of poultry. In the majority of the tests the digestibility was studied as well as 
the income and outgo of nitrogen, and in some cases the energy balance was calcu¬ 
lated. In general the sorghum seed was fed with other materials and its digestibility 
calculated from the data obtained for the ration as a whole. The following table 
shows the average coefficients of digestibility with different farm animals: 


Coefficients of digestibility of sorghum seed. 


• 

Organic 

material. 

Protein. 

Ether 

extract. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Starch. 

Pentosan. 

Availa¬ 
bility of 
energy. 


P. ct. 

P.ct. 

P.ct. 

P.ct. 

P. ct. 

P. ct. 

P. cf. 

P.ct. 

Steer... 

77.9 

49.2 

76.9 

68.3 

85.2 

97.8 

52.0 

75.6 

Sheep. 

74.2 

55.9 

84.0 

17.1 

79.2 

87.8 


72.0 

Horse. 

63.7 

41.5 

(iO.6 

28.7 

74.1 

82.5 

24.4 

66.3 

Pig. 

76.8 

60.3 

71.6 

19.8 

83.8 

98.5 

44.9 

72.6 


The authors also .^calculated the physiological nutritive values. With ducks and 
geese the values were 46.7 and 67.1 per cent. With farm animals the figures varied 
from 56.5 per cent with sheep to 68.7 per cent with pigs. According to the authors, 
not more than 6 kg. of sorghum seed per 1,000 kg. live weight should be fed to 
steers. Larger quantities diminish its digestibility. It was found that substituting 
1.33 liters of sorghum sjBed for a liter of corn gave good results with milch cows, 
though when cost was considered the advantage was with the com. 

The authors do not consider sorghum seed alone a satisfactory grain ration for 
horses, but consider it satisfactory when fed with double its amount of oats, the 
maximum amount recommended per day being 2.5 kg. On the basis of experi¬ 
mental data sorghum seed is considered a satisfactory ked for pigs. The raw seed 
was somewhat better digested than the cooked. Corn and sorghum mixed were not 
as well digested as when fed separately, since the sorghum is digested with difficulty 
and diminishes the digestibility of the corn. Sorghum is not considered a satisfac¬ 
tory feed for fattening chickens and ducks, but may be used for turkeys and geese, 
1.5 kg. being equal to a kilogram of com. 

The digestibility of galactan, J. B. Lindsey (MassachuseUs Sta, Rpt. 1904, 
,jgp. —In a test with 3 sheep, the digestibility of galactan was studied, the 
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feeding stuff selected as containing a fairiy large amount of this constituent, being 
alsike clover seed which was fed with hay. 

The dry matter of the alsike clover seed contained 34.29 i)er cent prohiin, 5.29 j>er 
cent fat, 41.42 per cent nitroj?en-free extract, 18.12 i^er cent crude fil)er, 5.88 per cent 
ash, and 8.07 per cent galactan. The composition of the dry matter of the hay was 
also given, the amount of galactan present l)eing 1.72 per cent. On an average the 
coeflScients of digestibility of the alsike clover seed were: Dry matter 80.49, galactan 
95.78, protein 74.73, fat 84.55, nitrogen-free extract 86.28, crude fil)er 86.04, and ash 
51.21 per cent. The coefficient of digestibility of the galactan of hay was 75.35 per 
cent. Data are also recorded for the other constituents of the hay. 

**A11 3 sheep digested the galachin in the clover seed quite thoroughly. Such 
a result was to have been expected, for the reason that in the seed the galactan is 
supposed to be comparatively free from incrusting substances, which have bt»en 
shown by various investigators to seriously interfere with the digestibility of the 
several fodder groups. 

“Naturally, no positive conclusions should be drawn from the present single investi¬ 
gation. Knowing, however, the physiological and chemical character of the galactan, 
as w’ell as the digestion coefficients obtained with starch and with the pentosans— 
bodies of similar character—it is reasonably safe to conclude that the results secured 
gave a fairly correct idea of the ability of the animal to utilize the galactan group.’* 

Composition and digestibility of distillers* dried grains, A. K. Rishkr [Penn- 
sylmnia Stn. RpL 1904^ pp. —Data regarding the composition of distillers* 

grains are summarized, and digestion experiments reported which were made with 
two sheep. 

In the first period the ration consisted of hay, and in the second of hay and dis¬ 
tillers* grains (Biles fourex), the digestibility of the <listillera’ grains alone being 
calculated in the usual way. The average coefficients of <ligestibility of the hay 
follow: Dry matter 50.18, protein 15.12, ether extract 14.76, nitrogen-free extract 
49.75, crude fiber 60.83, and ash 48,92 per cent. The heat of combustion of the 
digested material was 47.43 per cent of that of the energy of the food eaten. 

For the distillers’ grains the values were: Dry matter 71.24, protein 65.32, ether 
extract 94.11, nitrogen-free extract 87.87, an<l crude fiber 58.98 per cent. The energy 
of the digesteil food was 71.64 per cent of that of the food eaten. 

The respiration calorimeter at the Pennsylvania Experiment Station, 
H. P. Armsby (Penmylrania Sta. Rpt, 1904t a ),—This article is 

reprinted from the Experiment Station Record (15, ]>. 1037). 

Condimental feeds and condition powders, J. P. Street [New Jermj Stas. Bui. 
184, pp> Microscopical, proximate, and ash analyses are reported of 50 samples 

of condimental foods and similar goods. Of these 17 were stock feeds, 14 poultry 
feeds, and 18 condition ix)wders or tonics. The goods represent the product of 
29 manufacturers and 23 were brands not previously analyzed at the exj^erirnent 
stations. 

The goods were found to consist essentially of common drugs such as fenugreek, 
gentian, glauber salts, pepper, charcoal, oyster shells, etc., with common feeding 
stuffs such as coni meal, wheat, bran, and linseed meal. Data are given regarding 
the medicinal properties and dose of the drugs commonly used in condimental feeds. 

“fhe claims of the manufacturers of condimental feeds, when not preposterous, 
are exaggerated and misleading. No one feed, however skillfully compounded, can 
serve as a reme<ly for all the ailments of ail classes of live stock. 

“Instead of being prepared according to scientific formulas, as claimed, many of 
the condimental feeds are heterogeneous mixtures, with little regard to the require 
ments of the animal, and in certain cases the drugs used have a counteracting effect 
on each other. 
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“Even where effective drugs have been used, the amount of the mixture to be 
given to the animal, according to the instructions of the manufacturer, is generally 
so small that no possible benefit can be expected from its use.” 

It is pointed out that the excessive cost of these feeds “would prohibit their use 
by the careful and economical feeder” who could obtain and mix for himself the 
ingredients likely to be of value “at from one-tenth to one-twentieth the cost of the 
prepared foods.” 

Concentrated feeding etufife, J. P. Btuebt, W. P. Allen, and Y. J. ^^bebry 
{New Jersey Stas. Bui. 186, pp. 38). —The feeding stuffs analyzed under the provisions 
of the State feeding stuffs law included 397 samples of cotton-seed meal, linseed 
meal, cocoanut cake, germ-oil meal, gluten meal an3 feed, hominy meal, com, bran, 
or sugar feed, cerealine feed, germaline, maizeline feed, distillers* grains and similar 
goods, malt sprouts, dried brewers* grains, molasses grains and feeds, mixed and pro¬ 
prietary feeds, barley feed, dried-beet pulp, stock feed made from sugar beets, peanut 
bran, peanut middlings, rice feed, poultry feeds, animal meal and calf meal, wheat-bran 
middlings and feeding flour, wheat and rye middlings, rye bran and feeil, com meal, 
ground mixed grains, cracked rice, “corn-wheat** and buckwheat middlings, bran, 
and feed. 

Of the 159 different brands of feed received, and which should have been guaran¬ 
teed, 14 failed to meet this requirement. Consumers should at all times insist upon 
a guarantee, except for milling products, for which no guarantee is required. 

Of the 288 samples which were guaranteed, 114 were deficient, 75 of these l)eing 
low in protein. 

Of the 95 samples which did not require a guarantee, 79 were of normal composi¬ 
tion, 12 were of inferior grade, and 4 were misbranded. 

Nine samples w'cre found to be adulterated—linseed meal with cocoa shells, dried 
brewers* grains with coffee hulls and wheat feed with corncob. 

The constantly increasing number of brands upon the markets requires, on the part 
of the purchaser, close attention to the amount of nutrients guaranteed and the prices 
asked for the same. 

The purchaser of protein will rarely find any feed containing less than 15 per cent 
of protein a desirable or an economical purchase. 

Analyses of miscellaneous feeding stufifs, M. II. Pingree {Pennsylvania Sta. 
RpU 1904f pp. 116-123). —The analyses reported include cotton-seed meal and feed, 
sugar and oil meal, linseed meal (old and new process), flaxseed hulls, wheat bran, 
middlings, and mixed feed, Red Dog flour, wheat, gluten meal and feed, hominy, 
hominy feed and chop, corn, buckwheat middlings, distillers* grains, brewers* 
grains, molasses feed, l)eet-pulp feed, royal palm ( Oreodoxid regUi) berries, meat meal 
and similar goods, dried blood, and mixed and proprietary feeds. 

Oommercial feeding stuflfe, H. J. Wheeler isv al. {Rhode Island Sta. Bui. 106f 
pp. 96-107). —Under the provisions of the State law regarding the sale of commercial 
feeding stuffs analyses were made of a numl)er of samples collected in the winter of 
1904-5 including cotton-seed meal, linseed meal, gluten meal and feed, commercial 
mixed feeds, proprietary feeds and similar goods, wheat bran, ship stuff, middlings 
and shorts, hominy feed chop and similar products, corn meal, provenders, brewers* 
grains, distillers* grains, molasses grains, malt sprouts, stock feeds, calf meal, poultry 
feeds, dried molasses-beet-pulp, and peanut bran. 

One of the cotton-seed meals examined was apparently very grossly adulterated 
with cotton-seed hulls. A mixed feed was also much adulterated and wheat bran 
and a number of samples of gluten feed and meal were below the guarantees in cer¬ 
tain respects. 

Security stock food, E. F. Ladd {NoHh Dakota Sta. Rpt. 1904, pt. i, pp. ^9,30).-^ 
An analysis of this proprietary feeding stuff failed to bear out the claims made for it 
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The pxinciplee of feeding and physiology of metabolism with special 

reference to farm animals, F. Tangl (LanduK Jahrb., 34 {1905), No. l, pp. i, js?).— 
The invoBtigations, which are being carried on at the experiment station in Budapest 
for the^Stndy of animal physiology, are briefly outlined. 

Live-stock score cards {North DakoUi Sta. Rpt. 1904, pt. 1, pp. 138-147).— 
mens are given of the score cards used by the students at the North Dakota Agricul¬ 
tural College for judging live stock. 

Calf roaring, W. T. Lawrence {Jour. Bd. Agr. ILondon], 11 {1905), No. 12, pp. 
706-716, fign. 3 ).—The system of feeding calves practiced by a successful feeder in the 
north of England is described, the data being based on observations extending over 
a period of 9 years. 

After 2 weeks whole milk is gradually replaced by skim milk and cream substi¬ 
tutes, those which have gi\en the most satisfactory results being Ixnled linseed, 
ground linseed, an<l cod-liver oil. The scalded ground linseed is considered the 
most satisfactory. Two sorts of calf meal of domestic manufacture are 8i)oken of, and 
rations suggested in which they are used. 

Regarding the use of cotton-seed meal, the following statements are made: 

“Loss among calves is often attributed to the tise of cotton cake with the cow's, 
but at this farm the cows when housed get in the regular way 4 lbs. of decorticated 
cake each per day, and for the latter half of the summer 2 lbs., and yet, with the 
exception of [5 calves which died from other causes], there have been no losst's in 9 
years out of a total of 180 calves born. Tt should, how^ever, be stated that when a 
cow^s milk falls to 5 (its. a day cake is entirely discontinued, as she does not pay for 
it and can Ikj kept in good condition without it, so that practically no cow gets 
cotton cake for at least 2 months previous to calving, nor does she get cake in the 
week following; but after the first week of its life a calf is fed with the milk of any 
cow, or with the milk of several, that are receiving the usual allowance of cotton 
cake.” 

Calf feeding experiments, J. Mauon {Queensland Agr. Jour., 15 {1905), No. 7, 
pp. 835, 836). —In a test covering 6 weeks it was found that the average daily gain 
of 4 calves fed 2 oz. of cod-liver oil and 3 gal. of skim milk was 1.88 lbs., as com¬ 
pared with 1.60 lbs. in the case of calves fed a ration of 10 oz. of pollard, 3 oz. lin¬ 
seed meal, 2 oz. molasses, and 3 gal, skim milk. “ The use of cod-liver oil facilitates 
the feeding of calves, and also lessens the danger of scouring which frequently occurs 
when improperly prepared or unsuitable food is fed to calves.” 

Raising calves on skim milk and pasture, J. 8. Moore ( Mississippi Ski. Rpt. 
1904, p. Calves were put on a skim-milk ration when 5 days old and fed grain 
and hay in addition as soon as they would eat it. In 391 days, the average weight 
was 496 lbs., and the total cost of the feed $11.47 per head. 

How four hundred calves were wintered on ensilage, H. Jones {Prairie 
Farmer, 77 {1905), No. 32, p. 1, fig. i).—Calves were fed com and soy-bean silage ad 
libitum (26 to 30 lbs. per day), with clover, alfalfa, and oat hay. The grain ration 
consisted of 1 to 2 lbs. of cotton-seed meal, and for the last 6 weeks 5 lbs. corn-and- 
cob meal also. The average daily gain in the 5 months of the test was 1.78 lbs. per 
head, and the cost of a pound of gain 3.6 cts. 

Experiment in beef production, W. J. Kennedy et al. {Iowa Sta. Bui. 81, pp. 
337-373, figs. Using 2 Jersey and 2 Holstein steers as representatives of the 
dairy breeds, and 2 Angus and a like number of high-grade Hereford steers as rep¬ 
resentatives of the beef type, a feeding test covering a year was made. 

Both lots received the same ration of mixed grains and mixed hay with sorghum 
during July and August. The rations varied from month to month, the amount of 
com being increased as the feeding period progressed. The average gain per steer in 
the case of the beef type was 606 lbs.; the average amount of dry matter required 



278 


EXFEBIMENT STATION RBCOBD. 


per pound of gain 10.84 lbs., and the cost of a pound of gain 7.81 cts. In the case of 
the steers of the dairy type, the average gain was 597.75 lbs., the dry matter requif^ 
per pound of gain 10.666 lbs., and the cost of a pound of gain 7.63 cts. 

After slaughtering, the steers were used in demonstration work and the results of 
the slaughter tests were recorded in full in order to secure information regarding the 
differences in distribution of the meat in the two types. According to the author, 
the steers of the dairy type showed a considerably higher proportion of offal and a 
lower percentage of dressed w eight, a higher percentage of fat on the internal organs, 
and consequently an increase in the total weight of the cheap parts. With the beef 
steers, the higher percentage of valuable cuts was npted. 

*‘Beef ty\)e steers furnibh heavier, thicker cuts; they are more evenly and neatly 
covered with outside fat, show superior marbling in flesh, are of a clearer ^ hite color 
in fat, and a brighter red in the lean meat; but there is little difference in fineness of 
grain. 

‘‘The low price paid for dairy steers may be due partially to prejudice and to the 
greater expense of carrying and selling the low-grade carcasses; but it is chiefly due 
to an actual inferiority in the aircasses. 

“It is neither profitable nor desirable to feed steers of dairy type for beef purposes. 
They are unsatisfactory to tlie consumer, because they do not furnish thick and well 
marbled cuts; they are unsatisfactory to the butcher, because they furnish low-grade 
carcasses which are difficult to dispose of, and they are decidedly unsatifactory to the 
feeder, because they yield him little or no profit, and both breeder and feeder waste 
their time in producing such a type of steer for beef purposes.” 

Experiments with cattle, E. R. Lloyd (Mmimppi Sta. R2^t. l!J04y pp- 14y i-5).— 
Data are given regarding the gains made by 2-year-old steers and by calves on pas¬ 
turage. The largest gain, 300 lbs. per head, was noted with 2-year-old steers pastured 
from March 26 to November 1. The smallest gain, 218 lbs , was noted with calves. 

In a test of the comparative feeding value of different hays it was found that 8 
steers fed 4,000 lbs. of oat hay lost 40 lbs. in 103 <lay8. A similar lot fed a like 
amount of Johnson-grass hay lost 50 lbs. w’hile a lot fed practically the same amount 
of wheat-hay gained 13 lbs. 

The comparative value of different rations containing cotton seed, and cotton-seed 
meal and hulls was^ studied with 5 lots of 5 steers each, the feeding period covering 120 
days. Tlie greatest gain, 690 lbs., was made by a lot fed a ration of cotton-seed meal 
and hulls. The smallest gain, 455 lbs., was made by a lot fed raw cotton seed, shelled 
com, and sorghum hay. Data are also recorded regarding the dressed weight, the 
percentage of fat in the carcass, and the loss of weight in shipping. 

From statistics which are given the average cost of feed for wintering the station 
cattle was $6.01 and sheep 65 cents. 

Steer-feeding experiments, G. 11. True, T. F. McConnell, and R. H. Forbes, 
(Arizona Sta. Bui. 50^ pp. 4^9-522^ pis. 2 ).—Of the 4 tests reported on the compara¬ 
tive value of alfalfa alone and supplemented by such coarse fodders as sorghum, the 
first has been noted from another publication (E. S. R., 12, p. 1074). 

In the second trial a lot of 2 two-year-old steers on alfalfa and alfalfa hay made an 
average daily gain in 188 days of 1.58 lbs. per head. The gain made by a similar lot 
fed wheat hay and cured sorghum in addition to green alfalfa and alfalfa hay was 1.50 
lbs. per head per day, and by a lot fed some rolled barley in addition to alfalfa fresh 
and cured, wheat hay, and cured sorghum 1.87 lbs. 

The third test was made with 2 lots each containing 11 yearlings and covered 
485 days. The lot fed principally alfalfa made an average daily gain of 1.21 lbs. per 
head, and the lot fed a ration of sorghum hay, wheat hay, etc., in addition "to alfalfa 
1.26 lbs. In the fourth test, which covered 522 days, 4 steers fed alfalfa as a soiling 
crop, hay or both, in the different periods, made an average daily gain in the whole 
oi 1 lb. per head as compared with 0.98 lb. in the case of a lot fed alfalfa supple- 
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mented principally by sorghum hay. In connection with this test 1 lot of 4; steers 
was kept on alfalfa pasturage to compare this method of feeding with the data 
obtained by the use of alfalfa as a soiling crop or hay. In 518 days there was an 
average daily gain on the alfalfa pasturage of 1.01 lbs. per head. From the^data 
included in the bulletin the general conclusion was drawn that the combination 
rations containing alfalfa were about equal in feeding value to rations of fresh and 
cured alfalfa. 

In all cases the shrinkage when steers were dressed was taken into account, and 
the conclusion was reached that although the differences were small yet this factor 
was slightly greater with the lots fed alfalfa combineti with other materials than on 
alfalfa alone. 

‘‘Since alfalfa, where conditions are favorable for its production, yields the most 
abundant and cheapest forage grown in the Southwest, the high percentage of protein 
may be disregarded, although theoretically a carbohydrate feed, such as sorghum or 
grain hay, should be fed with it to secure the more thorough utilization of the pro¬ 
tein of the alfalfa by the animal. In situations where alfalfa can not be produced to 
advantage, as with scant water 8Upi)ly and on excessively alkaline soils, carlx)hy- 
drate rations may often be grown, especially of the sorghum clas«, which in combina¬ 
tion with alfalfa give results about etjual to those from the all-alfalfa ration. Sor¬ 
ghum rations alone are undoubtedly inferior to alfalfa alone and in combination with 
alfalfa yield greater gains than when fed alone. 

“The quality of the meat from alfalfa-fed steel’s appears to be about the same as 
that from animals fed on the combined rations use<l. Animals finished with barley 
yielded meat of distinctly better quality, but the slight advance in price obtained did 
not make return for the barley fed. 

“Assuming the approximately average and representative character of the for¬ 
ages used, the yields obtaiiuxl, and the animals employed, the results of these 
experiments indicate that under southwestern comlitions, where alfalfa may lie fed 
or pastured all or nearly all the year, this forage is the most abundant and the 
cheapest feed available, giving as good gains of as good quality as can })e economic¬ 
ally produced.’^ 

IRethods of steer feeding: Barn v, seed, T. I. Maiks and A. K. Kisser {Penn¬ 
sylvania Sta. Rpt. 1004, pp. Twelve steers fed in barns for 98 days made a 

total gain of 2,760 lbs., while a similar lot fed like rations in sheds gained 2,724 lbs. 
The test reported has been abstracted from another publication (!]. S. K., 16, p. 398). 

Digestion experiments with sheep, J. B. I.indsey et al. {Massarhnsetts Sta, 
Rpt. 1904, pp. 45-77 ).—Continuing earlier work (E. S. R., 16, p. .395), a number of 
digestion experiments with sheej) were made, each covering a period of 14 days of 
which the first 7 w^ere regarded as preliminary. The different materials testetl were 
fed with meadow hay, the digestibility of the special feeds being calculated in the 
usual way. A summary of the work follows: 

CoefficieniH of digestibility of feeding stuffs in experiments with sheep. 


Kind of feed. 

Num¬ 
ber of 
tests. 

Dry 

matter. 

Pro¬ 

tein. 

Fat. 

Nitro¬ 

gen-free 

extract. 

Crude 

liber. 

Ash. 

floy-hAAn fodder . 

8 

63.53 

Perei. 

82.96 

Per ct. 
65.12 

Per ct. 
77.82 

Per ct. 
88.90 

Perct. 

21.05 


3 

66.63 

67.02 

65.93 

72.44 

60.26 

42.21 

IRnMlra flllacra fnHHAr irirv^.. 

2 

68.84 

57.04 

62,43 

63.82 

71.56 

40.84 

DiAa^C ^wAAl J / •••••••••• 

Apple poiniM?e ___ 

3 

70.60 

43.41 

84.30 

! 67.31 

42.81 

l^iglisu hay young sheep... 

6 

52.00 

37.86 

40.49 

57.83 

52.96 

17.89 

IDnglish hay old sheepr.*... 

2 

58.66 

42.86 

46.37 

64.14 

60.87 

22.16 

dftirv pfLlcfi ..... 

tf 

69.96 

65.51 

92.44 

81.16 

46.15 

83. OS 

mA\loaaMi Tallin 

2 

84.51 

64.08 


91.08 

88.87 

61.52 


2 

84.00 






2 

89.72 

91.51 1 

i&.ih 1 

82.24 

118.65 

69.61 

Bominy feed a^d chop. 

6 

80.09 

62.78 

92.52 

87.85 

60.68 

32.06 
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The principal conclusions which w-ere drawn follow; 

Apparently owing to the characteristic hard-wood stems, the total dry matter of 
soy-|>ean fodder seemed slightly less digestible than that of other legumes such as 
clover, Canada field peas, and cowpeas. Apple pomace was found to be as digestible 
as the better grades of corn silage. English hay was fairly digestible, and no great 
variations were noted due to individual peculiarities, though on an average, young 
sheep did not digest the material as thoroughly as old sheep. 

In general the author considers that Bibby’s dairy cake was only moderately 
well digested, and possesses a nutritive value similar to standard wheat middlings. 
Considerable difficulty was experienced in digesting the crude fiber, probably owing 
to the fact that it was derived largely from cotton-seed hulls. The sheep ate dried 
inolasses-l)eet-pulp readily and digested it without trouble, and the author believes 
that this material has a feeding value about 10 per cent less than com meal. 

Judging from the experimental data, the author considers that the protein of blood 
meal is quite thoroughly utilized by farm animals. Soy-bean meal was on an aver¬ 
age quite thoroughly digested, especially the protein and fat, its two most impor¬ 
tant constituents. As compared with the average results for corn meal, hominy 
feed, or chop gave somewhat lower coefficients of digestibility. “It has been 
assumed hitherto that hominy was as digestible as com meal; but in view of the 
results obtained, this opinion is no longer tenable.“ 

As regards the results obtained with Eureka corn fodder, the author considers 
them very favorable as compared with those obtainetl by other ex|)erimenters with 
other varieties of com at a similar stage of growth. In general the dry fodder was 
not as well digested as the green material. “ This may be accounted for partly on 
the ground that the sheep received the green fodder in September, after having been 
at pasture all summer, while the drie<l material was fed in March, after they had 
been in similar experiments for 6 months; and partly because previous experi¬ 
ments have demonstrated that in case of very coarse fodders sheep digest the green 
substance a little more thoroughly than the cured.“ 

Effects of feeding cotton-seed meal upon the health of animals, E. Fulmer 
( Washington Bui, 07, j>p, 28-42) .—This contains a summary of the data recorded 
by experiment station investigators on the effects of cotton-seed meal on the health of 
animals, and deductions drawn from facts obtained in connection with the author^s 
investigations. 

Of the 23 animals used in the tests with cotton seed at the Washington Station, only 
one died. This pig weighed 131 lbs., and had consumed 47 lbs. of cotton-seed meal, a 
quantity ecjual to 35.9 lbs. per 100 lbs. body weight. The feeding periods ranged 
from 14 to 98 days in duration, and in no other case were functional disorders noted. 
The amounts of cotton-seed meal eaten by the different pigs ranged from 7.7 to 154 lbs. 

“The cool weather during the feeding period, the nature of the grain ration 
(chopped barley, oats, or wheat), the abundance of succulent food fed, and the 
opportunities for exercise, all doubtless had an influence upon the successful issue of 
these experiments, regarded from the standpoint of the stockman. 

Cotton food products in hog feeding, R. R. Dinwiddie [Arkamas Sta . Bui 85 , 
pp, 1-26 ).—CJontinuing the studies of cotton-seed products for pigs (E. S. R., 15, p. 68), 
11 tests w^ere made in which cotton-seed meal or chopped cotton seed were fed with 
different combinations of grain, cotton-hull bran, and cowpea hay; 2 in which crude 
cotton-seed oil was fed with bran and corn, and 1 for purposes of comparison in which 
the ration was composed of bran and shorts. The amounts of cotton seed eaten and 
the gains in weight are recorded, as well as the weight of the liver and kidneys and 
the melting point of the leaf lard and the body lard. The author's summary 
follows: 

“The toxicity or otherwise of cotton-seed meal for hogs, just as for cattle, is a ques¬ 
tion of dosage. Small amounts may be fed indefinitely, larger quantities for a limited 



ANIMAL PBOLUOTION. 


281 


period only, without inducing toxic symptoms. The toxic allowance is determined 
by the amount per day rather than by the absolute amount fed. Thirty pounds fed 
in 30 days may cause fatal poisoning while amounts up to 150 lbs. in proper daily 
allowance have been fed without harmful effects. In feeding cotton-seed meal to 
pigs the daily allowance in general should be arriveil at from the age and weight of 
the animals. 

For continuous feeding the following allowances appear to be well within the 
danger limit: Pigs under 50 lbs., one-fourth pound per day. Pigs from 50 to 75 lbs., 
one-third pound per day. Pigs from 75 to 100 lbs., 0.4 lb. i>cr day. Pigs from 100 
to 150 lbs., one-half i)ound per day. If fed a full grain allowance, the dosage may 
be obtained by proi>erly proportioning the cotton-seed meal to the other components 
of the ration, namely, 1 to 5, 0, 7, or 8, according to the stage of growth. When 
pigs obtain part of their feed by grazing a proportion of 1 to 4 or 1 to 5 can be fed by 
diminishing the grain allowance. A meal ration containing cotton-seed meal should 
also contain at least an equal amount of wheat bran to supply bulk. For the remainder, 
corn appears to be the only choice. 

“In a ration for hogs cotton-sced meal c‘an only be used as an adjunct and corrector 
for a basal corn ration, and this is obtained by the proportions mentioned. At the 
price i)revailing and likely to prevail for cotton-seed meal it is doubtful if larger 
amounts could be economically fed even independent of the toxic effect of the food. 
In the amount prescribed above cotton-seed meal can be fed indefinitely as to the 
time just as any other feed. With the same breed of pigs a ration of cotton-seed 
meal, bran, and corn in various proportions lia.« made quicker and more profitable 
gains than bmn and corn alone, and this at all stages of growth. 

“ Cotton-seed meal has not been found to exert any specially harmful infiuenceson 
breeding stock indei)endent of its general toxic effects. Cotton see<l (chopped), 
although eaten at first reluctantly and always with some waste, seemed so to supple¬ 
ment or economize the corn ration, wdth wliich it w^as fed, that a relatively cheap pro¬ 
duction of pork was produced by its use. (Based on one test only.) It would seem 
that on .account of its cheapness to the southern farmer it might, if fed carefully, l)e 
utilized in pork growing. The daily allow'ance should lx* about the same as for cot- 
ton-seed meal and the feeding done in such a way that this allowance could not be 
exceeded. Cotton seed and corn make probably the best combination, about I to 6 
or more if on full feed, or 1 to 3, 4, or 5 if on short allowance of grain. 

“ Where hogs are allowed free access to cotton seed they will likely poison them¬ 
selves unless freely supplied with other food, in which case the amount eaten may 
not be sufficient to cause poisoning. We have had no experience with cotton seed 
rotted, roasted, steamed, or otherwise treated, but lx*lieve the harmful influence to 
be about the same in character and degree as in cotton-seed meal, being located in 
the kernel or ‘meat.’ (^otton-seed hulls are not toxic for hogs, and hence probably 
not for cattle either. They are only available for hog feetl w hen ground into a ‘ bran,’ 
and at the price charged this ‘cotton-hull bran’ is unprofitable. ‘Cotton-seed feed’ 
should also be avoided as a liog feed. 

“Crude cotton oil when fed apart from the kernels has not occasioned symptoms 
such as we found in cotton-seed meal i>oi8oning, although in the quantities fed it seemed 
to act harmfully, giving rise to unthriftincss and possibly even death. These condi¬ 
tions may l>e the effect of an overoleaginous ration or of a special toxin. Our trials 
have not yet decided this matter. 

“The economy or profit to the southern planter of feeding cotton seed or cotton¬ 
seed meal to hogs is a subject w orthy of more extensive investigation than it has yet 
received, such investigations being made along the lines suggested in this report. 
Guided by these suggestions as to rations, the prospect is favorable, but feeding in 
ignorance or indifference of these will only result in loss. The idea that cotton-food 
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products can ever take the place of corn in pork production in the South may well 
be abandoned. They can not replace but may prove valuable adjuncts to com or 
any other starchy or carbohydrate food which may be found available in the South 
for hog feeding. The conditions here are not the same as in cattle feeding where the 
hulls are available for roughage.^’ 

The tests reported in the author’s opinion do not afford much opportunity for 
judging of the nature of poisoning due to cotton seed. In so far as can be judged 
from the data obtained, he considers that cases of overfeeding with cotton seed or 
cotton-seed meal induce “congestion of the eliminative organs (liver or kidneys), 
followed by one of three conditions, acconling to the degree of overfeeding, namely: 

“ (a) Progressive engorgement with impairment of function leading to acute drop¬ 
sical effusion into the various serous cavities and death within two months or less! 
This is the most acute form. 

“(b) Primary engorgement as above followed by degenerative changes, fatty and 
atrophic in the liver, sclerotic and atrophic in the kidneys, with progressive loss of 
function. 

“(c) Congestion of less degree which the organs become more or less habituated 
to and in wdiich only slight and temporary symptoms develop and no marked organic 
changes are found. 

“ (d) Long-continued feeding on cotton-seed meal in the safe doses prescribed 
alK)ve has given rise to no gross organic changes in liver, kidneys, or other organs 
discoverable on slaughter. No fault has been found by the butcher purchasing our 
animals as to the quality of the flesh or fat. Prolonged feeding on cotton-food prod¬ 
ucts has been found to greatly heighten the melting point of the lard.^^ 

Experiments with hogs, E. K. Lloyd (Mismmppi Sta, Hpt. 1904^ pp. 12,13), — 
In a study of the value of alfalfa pasturage without grain, 14 pigs 2 months old 
gained only 33 lbs. in 37 days on 1.33* acres of alfalfa, indicating that without addi¬ 
tional food alfalfa is “ about a maintenance ration for growing pigs.” When all the 
ripe sorghum which would be eaten up clean was fed, in addition to corn equal to 
1.4 per cent of the weight of the pigs, the ration was found a little more than suffi¬ 
cient for maintenance. 

Fourteen young pigs, running with their dams, pastured on 1.66 acres of cowpeas, 
made an average daily gain of 1 lb. for a period of 23 days. In a study of the 
gains made by pigs fed grain, as compared with those following steers and fed a small 
amount of grain in addition, it was found that 7 pigs fed grain in a |)en made a total 
gain of 299 lbs. in 64 days, requiring 4.7 lbs. of grain per pound of gain, at a cost of 
4.88 cts. per pound. The gain made by a similar lot following steers was 262 lbs. 
In addition to what they could gather, these pigs required 1.3 lbs. of grain per pound 
of gain at a cost of 1.15 cts. per pound. 

Feeding pigs on skim milk and pasture, J. 8. Moore (MMsdppi Sta. Rpt 1904, 
pp, 22,23), —^The comparative value of oats and vetch, alfalfa, and sorghum as green 
feed was studied with i)igs in consecutive periods of 31, 132, and 31 days, the test 
being supplemented by a period of 45 days on skim milk and com. Some com was 
fed with the oats and vetch and with the sorghum. 

The greatest gain, 0.9 lb. per head per day, was noted on oats and vetch and the 
smallest, 0.03 lb. per day, on sorghum. On skim milk and corn the average daily 
gain was 0.8 lb. per head. Considering the test as a whole, the cost of a pound of 
gain ranged from 1.44 cts. on alfalfa pasturage to 25 cts. on sorghum. 

The horse, I. P. Roberts ( New York and London: The Macmillan Co ,, 1905, pp, XL -f 
401 , figs, P7).—'In this handbook a history is given of the domesticated breeds of 
horses in America, chapters on breeding, judging, and educating the horse; the care 
of horses, stables, sanitation, and paddocks; the line of drafts weight of horses, width 
of wagon tires, and related questions. 



ANIMAL PBODUOnON. 


288 


In the appendix are articles on The Breeding of Horses in Canada for Army Use, 
by J. G. Rutherford; Computing Rations for Farm Animals, by J. L. Stone; a regis¬ 
ter of the live stock registry associations with the names of the secretaries or editors; 
and a summary of statistical data of the number and value of horses in the United 
States as shown by the last census. A detailed index adds to the value of the vol¬ 
ume, which, as a whole, embodies the results of many years of experiment and close 
observation, and will prove of value in connection with the work of agricultural col¬ 
leges, as well as of interest to general readers. 

Blomo feed .for horses, J. B. Lindsey and P. H. Smith (Mcmachmettn Sta. Rpt, 
1904i pp- SS-OS ).—As shown by the percentage composition, w’hich is given, of dried 
Blomo feed (a mixture of groun<l cornstalks, or some similar material, with dried 
blood and refuse molasses), it contains more protein and decidt^dly lesft fat and starchy 
material than either oats or corn. 

When this material was fed with cx)rn and hay in place of oats to 4 horses, the 
weight of the animals varied slightly from week to week, but they remained in good 
condition and ])erformed the amount of work recjuired. Tn a second trial, 0 quarts of 
Blomo feed was compared with a like amount of oats, the remainder of the ration lieing 
made up of 6 (quarts of cracked corn and as much hay as seemed needed. On the 
Blomo feed the 4 horses used made a total gain of 75 pounds in (> weeks, and a like 
numlier on oats of 55 pounds. The work varied from day to day, and the authors 
find it impossible to say that one ration gave better results than the other. 

“It can simply be stated that the horses ate the Blomo ration readily, kept in good 
condition, and did satisfactory work during the trial. Considerable of the Blomo 
spoiled on being kept during the warm weather, and it will be necessary for the 
manufacturers to reduce the moisture content in order to overcome this dilliculty. . . . 
No injurious effect was noted from feeding a considerable quantity of Blomo as a 
component of the daily ration during a i>eriod of 7 months. The horses kept in 
good condition and did satisfactory w’ork. Owing to a misunderstanding, whereby 
the Blomo and oats were fed measure for measure instead of weight for weight, it was 
not ])Ossible to directly compare the feeding value of these two feeds.” 

Digestion experiments with sheep gave the following c^oefficients of digestibility 
for Blomo feed: Dry matter, 66.7; protein, 62.7; fat, 15.3; nitrogen-free extract, 76.0; 
crude fiber, 61.4, and ash, 31.4 per cent. It “contained noticeably less digestible 
matter than corn or oats, and at the prices usually prevailing the nutritive matter it 
contains must be regarde<l as deci<ledly expensive.” 

Poultry experiments, W. P. Bkooks, F. R. Church, and S. B. Haskell (Massac 
chusetts Sta. Rpt. 1004^ pp. 153-156 ).—When wheat and corn supplemented by animal 
meal were compared for egg production it was found that in the winter period, Feb¬ 
ruary 3 to March 17, the average egg production on wheat was 43.33 eggs and on 
com 38.33 eggs per 100 hens. For the summer period. May 17 to September 30, the 
average daily egg production per 100 hens w as 19.1 eggs on wdieat and 20.66 eggs per 
day on corn. The cost of food per egg in the winter period on the wheat ration was 
0.611 ct. and in the summer period 1.657 cte.; similar values for corn were 0.506 ct. 
and 1.315 cts. 

When wheat and (;orn supplemented by milk albumin and com oil were compared, 
the average egg production on wheat in the winter period was 46.33 eggs per day per 
100 hens, and on corn 43.25. Similar values for the summer period were on wheat 
31 and on com 30.17. The cost of food per egg for the tw’o pt^riods on wheat wa80.647 
and 1.341 cts., and on corn 0.392 ct. and 0.918 ct. 

When wheat and rice w'ere compared, milk albumin l>eing used as a source of ani¬ 
mal food in both rations, the average daily egg production per 100 hens on wheat in 
the winter period was 38.13 and on rice 40.75. For the summer period, the corre¬ 
sponding values were 22.5 and 30.17 ^gs, r^pectively. For wheat the cost of fe^ 
per egg in the tw'o periods was 0.698 ct. and 1.59 cts. and for rice 1.186 and 2.379 cts., 
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respectively. The author states that rice, which contains very little fat, was selected 
in order to secure data regarding]: the importance of this constituent in the ration of 
laying hens. 

*‘The ration including rice this year as last has given one of the most satisfactory 
egg prcKiucts obtained. The high cost of this food at the present time seems to pre¬ 
clude its becoming a question of much practical importance whether rice is well or 
ill suite^l as a food for egg production. . . . 

**The large egg product where rice is prominent among the foods used seems to 
indicate that fat is less important than has been judged as the result of some of our 
earlier experiments. Among the various grains, cleaned rice, as put upon our mar¬ 
kets, contains least fiber, and rice is known to be the most digestible of all the grains. 
It is perhaps these peculiarities of this grain which account for its apparent good 
effect on the egg prodiK^t.^^ 

Poultry report for 1904 {North Dakota Sta, RpL 1904^ pL I, pp. 169^ 170 ).—Brief 
statements are made regarding the number of poultry kept at the station farm, the 
eggs laid, stock on hand, etc. 

A hatching experiment, W. F. Brittin {Rel. Poultry Jiyur., 12 {1905), No. 2, p. 
2S7 ).—The author tested the effects of rations with and without oyster shells on the 
fertility of eggs hatched in incubators. In his opinion the results show that eggs 
laid by hens fed no oyster shells hatched about 20 per cent more chicks than the 
fertile eggs laid by the hens fed oyster shells. Apparently too much lime hardened 
the egg shells and prevented good hatches. 

DAIRY FARMING—DAIRYING. 

Feeding trials with cows, J. L. Hills ( Vennont iSta. Rpt. 1904, pp. 462-511, 547- 
584 ).—Feeding experiments conducted on the same general plan as in previous years 
(E. S. R., 16, p. 1109) were designed to test the eflBciency of a 2-lb. grain ration 
for cows, to determine the feeding value of drietl molasses-beet-pulp, India wheat 
meal, and hominy fee<i, and to secure further data on the exi)erimental error involved 
in feeding trials. The trials extended over 25 weeks and included 58 cows, the indi¬ 
vidual tests lasting 5 weeks and including from 4 to 14 cows each. 

Grain rations of 2, 4, and 8 lbs. were again compared, the results showing an 
increase in the yield of milk of 8 per cent when the 4-lb. ration replaced the 2-lb. 
ration, and of 14 per cent when the 8-lb. ration was fed. It is estimated that when 
the 2 lbs. of grain was fed instead of 4 lbs. the saving in cost of feed was $4.02 and 
the loss in butter not made was $1.28, and that when 2 lbs. of grain was fed instead 
of 8 lbs. the saving in cost of feed was $7.57 and the loss of butter was $3.02. Taking 
into account the value of the skim milk and manure, the figures in the first instance 
become $4.02 and $8.38, respectively, and in the second instance $7.57 and $7.09. 
The results in opposition to those obtained last year are therefore favorable to the 
restricted grain ration. “The writers judgment, notwithstanding this outcome, 
does not approve a grain ration so very restricted in its nature. 

Dried molasses-l^et-pulp was compared with wheat bran, with which, pound for 
pound of dry matter, it was found to be equivalent in feeding value. A similar 
comparison was also made with corn silage with like results. 

India wheat meal, produced locally from the seed of Fagopyrum tartaricuniy was 
compared with wheat bran and a mixture of cotton-seed meal and linseed meal. 
When fed in small quantities the India wheat meal was considered a fair substitute, 
pound for pound, for these 2 feeds. 

Hominy feed in comparative tests was found equal in value for milk production to 
wheat bran, but inferior to gluten meal and a mixture of cotton-seed meal and linseed 
meal. At market prices the hominy feed was not so economical as the gluten and 
cotton-seed and linseed meals. 
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When 6 to 8 animals are used in feeding trials by the alternation method there is 
believed to be practically no experimental error. 

A comparison of feeding trial methods, J. L. ( Vermont ISta. RpL 1904, 

pp. 511-’52S ).—This gives the results of the fourth test of the 2 methods of conducting 
feeding trials designated the “simple alternation system'^ and the “combined con¬ 
tinuous and alternation system,’’ the same conclusion being reached tis in previous 
years that the alternation system is the better of the two. While it is not considered 
likely that material change in this position will result from future trials, it is never¬ 
theless the intention to accumulate additional dahi on this subject. 

Record of the station herd for 1903-4, J. L. Hills ( Vermont Sta. RpL 1904 , pp. 
623-5S2 ).—Records of 51 cows for the year are reported. Some of the average results 
are as follows: 

Yield of milk 5,018 lbs., fat content 5.07 per cent, total solids 14.42 per (;ent, 
yield of butter 296.8 lbs., cost of food $48.11, and prot^eeds from sale of butter, 
$89.05. Records of the herd for 10 years have now been obtained, and the com¬ 
mencement of an attempt to digest this mass of data has been made which, it is 
hoped, may be reported upon in the near future. 

Report of dairy department, J. S. Moore {Mmisdppi Sta . Rpt . 1904 , pp . l 6 -;? 2 ).— 
Records of 9 .Tersey cows and of 5 native or grade cows for 1 year are reported. The 
average yield of milk of the Jersey cows was 4,902 lbs. for the year, and of the other 
cows 3,904 IbsL The average cost of producing 1 lb. of butter in the former case was 
7.48 cts. and in the latter 11.9 cts. 

In an experiment lasting 4 weeks 4 cows were turned on native pasture and 4 were 
put.on a 3-acre field of hairy vetch. The cows on vetch pasture received in addition 
cotton-seed hulls and meal, while the other cows received hay, cotton-seed hulls and 
meal, and wheat bran in addition to the native pasture. The cows fed hairy vetch 
produced in the 4 weeks 272 lbs. more milk than the other cows. Allowing market 
values for the feeds consumed and the milk produced, a differeiK'c of $15.44 wtis cred¬ 
ited to the 3 acres of hairy vetch. The yield of vetch seed was apparently not 
decreased by the grazing. 

Forage and soiling experiments, 1903, G. C. Watson and T. I. Mairs (Penn¬ 
sylvania Sta. Rpi. 1904y PP- 170-17i^, 174-lSil ).—Ten forage crops were grown during 
the season and fed to 5 cows, the work being in continuatif)n of experiments pre¬ 
viously reported (E. S. K., 15, p. 998). The authors summarize the results obtained 
as follows: 

“(1) Of the various crops grown alfalfa pro<luced the largest yield of air-dry sub¬ 
stance per acre. As a green forage this crop was quite satisfactory. The cows ate it 
with considerable relish, and everything conshlered it proved a most satisfactory 
soiling crop. Wherever alfalfa can be grown successfully it is to be recommended 
for soiling purposes. 

“(2) Flat peas produced next to the largest yield of dry matter and also next to 
the largest yield of total protein. This plant when well established gives a large 
yield of forage that is rich in protein, but as a soiling crop for dairy cows it is not to 
be specially recommended for several reasons. It requires two or three years to 
become well established. It is not relished by cattle and it may impart to tlie milk 
an undesirable flavor when not cautiously fed. 

“(3) Com ranks third in a production of air-dry substance, and is one of the best 
and cheapest of soiling crops. The most serious objection to this crop is due to the 
fact that its period of maturing is so late in the season that it can not be profitably 
"fed in the fresh condition except in the latter part of the season. 

*‘(4) Sorghum and cowpeas produced a large yield of nitrogenous and palatable 
food. This combination proved most satisfactory in all respects. The cows ate it 
readily, and from the feeder’s standpoint very few objections were noted. 
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^‘(5) Rye is praised as a soiling crop on account of its rapid growth early in the 
season. A mistake is often marie in cutting this crop too late in the season. Cutting 
should be commenced before the rye heads out. After heads are formed it rapidly 
becomes woody and unfit as a soiling crop. Under ordinary conditions it can not be 
fed very long after heading out without causing a decrease in the flow of milk. 

“(6) Soja beans and cowpt'as produced a fair yield of dry matter per acre and 
proved quite satisfactory as soiling crops. From the trials made at the station with, 
these two crops, cowpeas are preferred to the beans. The vines are less woody and 
from the feeder’s standpoint are preferreil. 

“There seems to l)e quite a marke<l difference ];^tween the different varieties of 
soja beans. Some varieties mature very much earlier than others. As l)oth soja 
beans and cowpeas are hot-weather plants and thrive best in warm countries the 
early maturing varieties should )je sown. 

“(7) Where Canada field peas grow well they make a most excellent forage crop 
when sown with oats. It is essential to have the sowing made early in the spring in 
order to secure a good germination. If the seeding is made late in the spring the 
peas should be sown somewhat deeper than the oats. This crop produced a good 
yield and proved to be a most excellent soiling crop. It has the advantage of some 
other crops of being readily converted into good hay if more is raised than is needed 
for soiling purposes. 

“(8) Rape is not to be commended as a soiling crop. Cattle do not eat it well and 
in some instances it is said to have imparte<l an objectionable flavor to the milk. It 
is not so early as some other crops and neither is it as good.” 

The feeding value of apple pomace, J. B. Lindsev (MassaeJmsetts Sta. Jipt. 1904, 
pp, 86-87 ).—The average composition of 2 samples of apple pomace is reported as 
follow^s: Water 80 80 per cent, protein 0.98, fat 1.09, nitrogen-free extract 13.38, crude 
fiber 3.09, ash 0.67, The average coefiicients of digestibility as determined in 6 trials 
are as follows: Dry matter 71.5, fat 45.3, nitrogen-free extract 84.4, crude fiber 64.4, 
ash 48.7. Apple pomace is therefoix' l)elieved to approach corn silage in feeding value. 

From 15 to 30 lbs. of apple pomace have ])eeri fed daily to dairy animals at the 
station with satisfactory results. When fed in a balanced ration it is estimated that 
4 lbs. of apple pomace is (Hiuivalent to 1 lb. of good hay. Fee<lers are cautioned 
against feeding too large quantities of apple pomace at Jirst. “Judging from all the 
data available, it is believed that farmers living in tht» vicinity of cider mills will find 
it good economy to utilize the pomace as a food for their dairy stock.” 

A milking machine that promises to be a success, II. II. Lyon (Hoard's Dairy^ 
man, 86 (1906), No, 88, p, 855 ),—The author describes briefly and comments favor¬ 
ably upon the use of the Burrell machine. 

The composition of cow’s milk obtained at one milking from the different 
quarters of the udder, R. Hanne (Milchw, Zentbl., 1 (1905), No. 8, pp, 856-368 ),— 
In these experiments with 15 cows the yield of milk from the different quarters of 
the udder varied greatly. In general the hind quarters yielded more than the fore 
and the right half more than the left. Marked differences w^ere observed in the 
composition of the milk from the different quarters at the same milking, and these 
variations were not constant for any cow in successive milkings. 

Investigations on the influence upon milk production of food fat and 
other food constituents when added to scanty rations, A. Moroen, 0. Bbqer, 
and G. Finqerlino (Tjandw, Vers, Slat,, 6^ (1906),^ No, 4-6^ pp- ^51-886).-—ThiB 
series of experiments, conducted with 8 sheep and 1 goat, is in continuation of simi¬ 
lar work previously noted (E. S. R., 16, p. 696). The basal ration fed in the present 
experiments was normal as regards nutritive ratio but restricted in quantity. In 
some of the experiments the quantity of fat in the basal ration was also deficient. 
The food constituent particularly studied as an addition to this ration was fat, though 
more attention was paid to carbohydrates and protein than in the earlier work. 
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When fed under these conditions the addition of fat ahd of protein had always a 
very favorable influence on milk production, though in an essentially different man¬ 
ner, the food fat being considered as exerting a specific influence on the formation 
of milk fat, while the j)rotein showed no such six3cific action. The addition of car¬ 
bohydrates was without influence on either the total yield of milk or the production 
of milk fat. The additional quantity of food fat increased the refractometer number 
of the milk fat. Protein and carbohydrates showed no such influenw. The varia¬ 
tions in the live weight of the animals due to the supplementary foods was unimpor¬ 
tant and warranted no definite conclusions. 

While not able to prove that protein and carbohydrates have no specific, influence 
in the production of milk fat, the authors believe from the results obtained in their 
investigations to date that food fat in quantities appropriate to the individual is espe¬ 
cially suited to the formation of milk fat and, perhaps up to a certain limit, can not 
be generally replaced by the other food constituents. The reliability of the method 
employe^l in making corrections for the decreased production of the animals in suc¬ 
cessive periods is also discussed. 

The chemistry of cow’s milk, L. L. Van Slyke (Arch. Ped., (1905), No. 7, 
pp. 509-5S2 ).—This discussion is based largely upon data obtained by the experiment 
stations in the United States. 

“The knowledge thus furnished impresses one with the following facts: First, 
analyses of milk, either averages or individual, furnish little real information unless 
we know something of the history of the samples. Second, analyses made in other 
countries may have little or no value when applied to milk produced in the United 
States. Third, any statement of so-called average composition of milk is misleading, 
because normal cowl’s milk varies so much in composition, while many averages that 
have been published are entirely misleading and thoroughly absurd.’’ 

The author considers the nature and amounts of the different (jonstituents in milk, 
and suggests that in modifying milk for the use of infants and invalids the only way 
that is really safe is to ascertain the actual content of fat and proteids in the milk to 
be used for this purpose, rather than to take any average statement of composition as 
a basis for such modification. 

On the origin of lactose, C. Pokciier (Compt. Pend. Acad. JScL [Paris'], 141(1905), 
No. 1, pp. 73-75). —In continuing his studies on the jdiysiology of the mammary 
gland (E. S. R., 16, p. Ifi2), the author made use of 4 goats and 1 cow in full lacta¬ 
tion, removing the mammary gland in each instance. The results are in accord with 
those previously obtained, and indicate that the transformation of glucose into lactose 
is an intramaininary function. 

The detection and interpretation of the presence of ammonia in milk, A. 

Trillat and S acton (Ami. Inst. Pasteur, 19 (1905), No. 8, pp. 494-50^). —As a])plied 
to milk the nitrogen iodid test for ammonia, previously noted (E. S. R., 17, p. 113), is 
made preferably as follows: 

Ten cc. of milk is placeii in a test tube and treated with 10 cc. of a 10 per cent 
solution of iodin trichlorid. The filtrate is neutralized carefully by the addition of 
lime water, when in the presence of ammonia a black precipitate of nitrogen iodid 
soluble in an excess of the reagent is formed. According to the authors, as small a 
quantity of ammonia as 1 in 100,000 may be detected in this way and approximate 
quantitative determinations made colorimetrically. 

The milk of healthy cows w^as not found to give this reaction. The authors then 
investigated the conditions under which ammonia may be present in milk. Milk 
inoculated with sour milk and with typhoid, coli, anthrax, tubercle, and cholera 
germs did not show the presence of ammonia during 72 hours. On the contrary, 
milk inoculated with Micrococcus urese, Tyrothria: tenuis, T. Jiliformis, Bacillus V of 
Flugge, sewage, and putrefying materials responded after some hours to the test 
So also did pure milk diluted with 10 per cent of water from the Seine River, 
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While the absence of ammonia is therefore no proof of the purity of a sample, its 
presence must be considered as an indication thafr the milk has been watered or 
otherwise contaminated, and this method of examination therefore becomes of 
importance from the standpoint of hygiene. 

Are nitrates eliminated by the mammary grlandP M. Hbnsbval and G. Mullib 
(Rev. Ghi. Lait, 4 (1906)1 No. ^2^ pp. 512-618 ).—The presence of nitrates in milk is 
usually accepted as an indication of watering. . ^ 

In endeavoring to ascertain if nitrates are ever excreted in milk, the authors have 
carried on exiHjriments since 1903 with 20 cows, most of which were diseased. The 
results with only 1 cow are reported in this preliiiynary note. This animal, which 
was affected with actinomycosis, was given ix)tassium nitrate, and the milk obtained 
showed often, though not uniformly, the charac;teristic reaction of nitrates. 

The fat of top milks, J. W. England and C. H. La Wall (Jour. Amer. Med. 
Assoc.j 45 (1905) j No. ISf pp. 893f 894 ).—Eat determinations by the Leffmann and 
Beam method were made of the layer of cream in certified, guaranteed, and ordinary 
bottled milk as sold by 8 or 9 dairies in Philadelphia. It is stated that marked 
differences were found in the fat (content of the cream from pint bottles as compared 
with quart bottles, and for that reason pint bottles should never be used in obtaining 
top milk for modification in infant feeding. 

Biological and biochemical studies of milk, 0. J. Koning (Milchw. Zentbl.f 1 
(1905)^ Nos. 7, pp. 289-S05; 8^ pp. 338-356 ).—The studies here reported in continua¬ 
tion of previous work (E. S. R., 16, p. 817) deal with the acidity of milk. Among 
the conclusions reached are the following: 

In market milk there is no definite relation between the number of bacteria and the 
degree of acidity. The loss of carbon dioxid, through w'hich the acidity is reduced, 
is not replaced during the bactericidal stage by the production of lactic acid. Not 
until the degree of acidity has ]>as8ed a certain limit is there a definite relation 
between the production of acid and the multiplication of lactic-acid bacteria. If, 
however, sterilized milk is inoculated with lactic-acid bacteria there is a definite 
relation between the acidity and the bacterial content. 

Infection from the air of the htable is of great influence in the souring of milk. 
It is not possible to draw conclusions as to the age of a sample of milk from the 
increase in acidity in a certain time at a definite temperature. In some investiga¬ 
tions in Holland the morning’s milk contained more bacteria than the evening’s 
milk. Prompt cooling lengthens the bactericidal phase and delays the decomposi¬ 
tion of the milk. Cleanliness in milking and low temperatures in keepjng milk are 
essential in delaying souring. 

Any particular brand of commercial culture for the ripening of cream was not 
found to be uniform in chemical composition, and many of the bacteria were found 
to be dead or incapable of growth. 

Does centrifuging lessen the number of bacteria in milk P 8. A. Severin 
(CerUbl. Bakt. [eic.], 2. Abt.j 14 (1905)y No. 18-20y pp. 605-615 ).—Counts were made 
of the number of bacteria in samples of milk taken immediately before and after 
(1) ordinary centrifugal separation, (2) separation with the centrifuge protected with 
sterilized cotton to prevent entrance of bacteria from the air, and (3) before and 
after centrifuging or shaking in closed bottles. The interval between the taking of 
samples was about 15 minutes. 

The number of colonies developing on agar and gelatin plates was increased to a 
marked extent by all three methods of treatment. Contamination from the air dur¬ 
ing separation or shaking was therefore excluded as a cause of this increase. The 
explanation offered by Dunbar and Kister that groups or clumps of bacteria which 
develop as single colonies in the first instance appear as a greater number of colonies 
on the second series of plates is not accepted by the author, who suggests instead that 



OAIBY FARMING-DAIRYING. 


289 


the natural process of vegetative division is hastened by the mechanical action, so 
that bacteria about to become separated are torn apart sooner than would ordinarily 
occur. 

On the effect of heat on cow’s milk, O. Jensen and H Plattner (Amu Agr. 
Same, 6 (1905), No, 6, pp. m5-~nS; Rev. Ghu TmU, 4 (1905), Nos. 16, pp. S61--368; 
17, pp. 388-397; 18, pp. 419-4^4 ).—Samples of mixed milk were heate<l momentarily 
or for periods of 5, 15, 30, or 60 minutes, or 5 hours, at temperatures ranging from 
60 to 140° C., and subjected to chemical examination. 

The albumin was partly coagulated at 60° w^hen the heating was prolonged for 5 
hours, though the greater part was not precipitated below a temperature of 70-76°. 
All the albumin was coagulated by heating at 77.5° for 1 hour, 80° for J hour, or 90° 
for 5 minutes. Momentary boiling, provided the milk was brought rapidly to the 
boiling point and promptly cooled, left traces of albumin in solution. 

The casein was coagulated by heating for 30 minutes at 130° or for 5 minutes at 
140°. By heating at the latter temperature for 30 minutes a fourth of the casein was 
transformed into soluble nitrogenous substances nonprecipitable by acetic acid. 
Changes in the casein, however, occurred at lower temperatures and contributed in 
producing the browning usually as(!ribed solely to a caramelization of the lactose. 

The degree of acridity was at first reduced by heating on account of the expulsion 
of carbon dioxid, but at higher temperatures it was increased, which was believed to 
be due to the decomposition of the casein and the formation of acids rather than to 
changes in the lactose. The cooked taste was believed to be closely associated with 
the changes produced in the albumin. 

Storch’s paraphenylenediamin test gave negative results when applied to milk 
heated momentarily at 80°, 5 minutes at 75°, 30 minutes at 72.5°, or 5 hours at 70°. 
The total destruction of the superoxydase, upon which this test dei)end8, occurred, 
therefore, sooner than the complete coagulation of the albumin. In general Storch's 
reaction ceased precisely at the point where the cooked tastt^ manifested itself. 

Heating increased the time required for the coagulation of milk by rennet grad¬ 
ually up to the ix)int of minimum acidity, at w hich stage the time re<iuired forcroag- 
ulatioti increased very abruptly and then remained constant until the heating was 
sufficient to cause a browning of the casein, wdien a further marked increase in the 
time of coagulation was observed. The first of these two critical stages was reached 
by momentary boiling or by heating for 5 minutes at 80°, 1 hour at 77.5°, or 5 hours 
at 70°, and the second by heating for 5 minutes at 120° or 30 minutes at 110°. 

To determine the cause of this delayed coagulation the authors added milk enzyms 
in the form of separator slime and Also lactalbumin to heated milk without affecting 
to any marked extent the time required for coagulation. The main alterations in 
heated milk affecting its coagulation with rennet and occurring at the two stages 
mentioned are, therefore, believed to be due to changes in the casein molecule. The 
minor changes as regards coagulation brought about previous to the first critical stage 
are considered as due to the expulsion of carbon dioxid and probably also to the 
destruction of natural rennet in the milk and in some cases to the jirecipitation of 
lime salts. 

The lactose as determined polarimetrically showed a marked reduction as a result 
of heating above 120°. Gravimetric determinations, however, did not show this 
reduction. The fat globules showed fusion only when the milk was heated above 
120° for short intervals or at 70° for 5 hours. 

From the above and other results obtained in these investigations, the authors 
conclude that in order to preserve the properties of raw milk, wdiich is especially 
desirable in infant feeding, the heating should not be continued for several hours at 
60° nor exceed for a single instant 70°. The temperature should not exceed that 
necessary for destroying pathogenic bacteria, more particularly the tubercle bacillus, 
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for which heating for 20 minutes at 60^ has been found by T. Smith and 5 minutes 
at 65® by Bang and Stribolt sufficient when proyer precautions are observed. The 
home pasteurization of milk for infant feeding is recommended. 

Experimental investigrations on the sterilization of milk with hydrog^en 
peroxid, with special reference to the method of Budde, M. Lukin (Centbl, 
Bdkt. [etc.'], 2. Alt., 15 {1905), Noe. 1, pp. 20-S2; p/). The literature 

of hydrogen peroxid as a milk preservative is reviewed, and extended experiments 
are rejx)rted, from the results of which the author draws in substance the following 
conclusions; 

Milk can be sterilized by the addition of hydrogen peroxid. In neutral or in 
weakly alkaline solutions the bactericidal action of hydrogen peroxid is much greats 
than in acid solutions. Commercial hydrogen peroxid always contains hydrochloric 
acid, and for that reason such preparations should be neutralized, preferably just 
before using. 

The temperature exerts a great influence on the bactericidal action of hydrogen 
peroxid, the lower the temperature the weaker the action. Quantitative investiga¬ 
tions have shown tliat for the sterilization of milk at room temperature a much 
greater quantity of hy<lrogen peroxid is required than at incubator temperature. 
The author’s experiments have shown that the temperature of 62® C. recommended 
by Budde is still more favorable, the quantity required for sterilization being at this 
temperature reduced to a minimum. 

The number of bacteria in the milk is of importance in sterilization by hydrogen 
peroxid. At room and incubator temperatures the quantity required increases with 
the bacterial content. At 52° tliis relation is no longer so noticeable. 

For the sterilization of milk at the lower temperatures a relatively large quantity 
of hydrogen peroxid is required—in the author’s experiments 0.07 to 1.5 per cent, 
corresponding to 24.5 to 600 cc. of the 3 per cent solution per liter. This method is 
not practical, as the milk so treated is too greatly diluted and can not be consumed 
on account of its disiigreeable taste. 

The Budde method—addition of hydrogen peroxid w ith simultaneous heating of 
the milk to 52°—is practical for both fresh and market milk. The author’s results 
confirm those of Budde that 0.036 per cent or 12 cc. of the 3 per cent solution per 
liter is sufllcient, except when the bacterial content is very high, when 0.05 per cent 
is reejuired. llay and coli bacilli and streptococci adde<l to milk in large numbers 
are completely destroyed by treatment with 0.036 per cent at 52®. 

Milk treated by the Budde method contains small quantities of hydrogen peroxid, 
which is recognizable by taste. The comidete removal of the hydrogen peroxid 
from the milk is desirable from both hygienic and practical standpoints. The 
author’s experiments with blood serum, fibrin, meat, and egg albumin along this 
line have not given satisfactory results. 

The author also presents in conclusion a summary of the principal advantages and 
disadvantages of the Budde method. 

Investigrations on the preservation of milk with formalin, H. de Rothschild 
and L. Nettkr (Rcr. Jlyg. et Med. Infant, 4 {1905), No. 4, pp. 334-352). —The authors 
review the literature of this subject and present the results of experiments with dogs 
having gastric fistulas. In the proportion of 1:10,000, as recommended by von 
Behring, formalin is not believed to destroy pathogenic bacteria or prevent the devel¬ 
opment of all saprophytic species, while it lessens the digestibility of the casein. 

In the experiments here reported the digestion of milk treated with formalin in 
the proportion of 1:2,000 w^as slower and less complete than that of ordinary milk, 
while in the proportion of 1:5,000 no differences were appreciable. One of the ani¬ 
mals consumed dally for 6 weeks about 500 cc. of milk preserved with formalin in 
the proportion of 1:2,000 and gained considerable in weight. It is believed to be 
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erroneous to conclude from th(jse favorable results with animals that formalin is harm¬ 
less when consumed by human beings, more particularly infants. 

The ripening of Hartz cheese, C. II. Eckles and O. Rajin [CenthL Halt. 

Aht,f 14 {1905 ), No, 22-2S^ pp. 070-080). —A chemical and bacteriologii^l study was 
made of the ripening of this small sour milk cheese. Contrary to generally accepted 
views, the ripening process was found to }ye> unlike that occurring in soft cheeses. 

In the outer portion of the cheese the acidity <lecreased very rapidly from 2.57 to 
0.23 per cent, while in the center it decreased quite gradually for 15 days, being then 
reduced only to 1.26 per cent. Of the total nitrogen in ripe Ilartz cheese 86.2 per 
cent was in the form of albumoses and peptones, 6.7 amids, 3.5 ammonia, and 3.6 
per cent was insoluble, showing a much greater perc^entage of water-soluble proteids 
than in Camembbrt an<l other kinds of cheese, analyses of which are given for 
purposes of comparison. 

The bacteriological investigations showed that yeast as well as Oidiiimare concerned 
in the process of rii)ening. 

Micro-organisms in the cheese industry, l\ Mazk {Aim. Jnn(. Paateur, 19 
{100.5)^ No. 8j pp. 481-492). —This, the third article of a series on this subject, d<*alH 
with the changes brought alxjut in the casein of cheese l)y the action of bacteria and 
fungi, a number of theoretical and practical condiisionH being drawn from the 
discussion. 

Condensed milk, C. D. Hollky (North Dakota Hta. Rpt. lD04t pt. 2ypp. is 1-191 ).— 
Information is given regarding the growth of the condensed milk industry and 
processes of manufacture, together with the results of a numl)er of analyses of different 
brands of condensed milk and cream. The comdusions based upon the author’s 
observations follow 

“The evaporate<l creams are not evxi|)orated cretims, but simply unsweetened con¬ 
densed milks. There is a marked lack of uniformity in the composition of unsweet¬ 
ened condensed milks and a tendency to fall below the United States’s standards. 
The sweetened condensed milks are of standard (juality and very nearly standard 
w’eight. The unsw eetened condensed milks were short weight in all cases with a 
minimum weight of 11.7 oz. and an average of 12.6 oz.’’ 

Some observations on milk powder, O. Jensen {Rev. (Urn. Laity 4 {190f))y No. 
23y pp. 5J8-.542). —Brief notes are given on the Hatmaker ami Kkenberg pro<*essesof 
making milk })owdcr, ami an analysis of a milk pow'der made in Switzerland is 
reported. A liter prepared from 134 gm. of this ])owder was within the limits of 
normal milk in composition except as regards soda, which was in excess, due to the 
addition of the alkali in the process of manufacture. 

VETERINARY MEDICINE. 

Fungi parasitic on man and animals, F. Gueguen {Lch champignons parasites 
de Vhomme ct des animaux. Paris: A. Joanin ct To., 1904^ pp. XVII \-299y pis. 11). — 
This volume contains a monographic account of all fungi known to be parasitic on 
man and animals, wdth especial reference to the pathogenic action of these fungi. 
The material is treated in a systematic manner according to the position of the fungi 
concerned. Fungi parasitic on man and animals are found in the groups Myxomy- 
cetes, Oomycetes, Basidiomycetes, Ascomycetes, and Mucedineic. Detaile<l and clas¬ 
sified bibliograi»hies are presented at the end of each group of fungi discussed. 

Abstracts of work done in the laboratory of veterinary physiology and 
pharmacology, I, P. A. Fish'kt al. {Ithaca: N. Y. State Vet. Col.y 1904y pp. 53y figs. 
IP).—This is the first of a series in which it is proposed to publish abstracts of scien¬ 
tific artitfies written by the department of veterinary physiology and pharmacology 
o< the New York State Veterinary Coll^. 
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In the present number an account is given of the \ise of Echinacea in veterinary 
practice; the digestive action of bile in some domestic animals; calcium sulphid in 
the treatment of poll evil and fistulous withers, and the effects of f^rlain drugs upon 
the blood pressure and cardiac inhibition in the horse. The last-named article has 
already been abstracted from another source (E. S. R., 15, pp. 118, 119). 

In the treatment of poll evil and fistulous withers with calcium sulphid it was 
found that doses larger than 10 or 15 grains daily tended to increase the discharge and 
hinder the healing process. A convenient method of administering this drug is in 
gelatin capsules, and in general no good results can be obtained without a standard 
quality of the drug. ^ 

Annual report veterinary department of station, J. C. Robert {Missistnppi Stcu 
Rpt 1904, p. ‘HG), —In vaccinating 305 pure-bred cattle against Texas fever 12, or about 
4 per cent, were lost. Several of the animals, however, M^ere too old for successful 
vaccination. Blackleg vaccine has been distributed with beneficial results. 

Treatment of four anemic diseases in domesticated animals by means of 
artificial hemogrlobin, Evkrs (Berlin. Tierdrztl. Wchmchr., 1905, No. 11, pp. 201- 
205). —The author has carried on a number of experiments with artificial hemo¬ 
globin, also known as Damholid, in the treatment of Texas fever, lung-worm disease 
of sheep, anemia in dogs, and perverted appetite in cattle. 

The author has treated 74 cattle for Texas fever by means of hemoglobin with a 
loss of only 2 animals. In 1904, 31 cattle were treated and all recovered, although 8 
of this number were in a hopeless condition before treatment. Similarly satisfactory 
results were obtained in the treatment of other anemic diseases. The author 
believes that artificial hemoglobin gives the same beneficial effects when adminis¬ 
tered by way of the mouth as when inoculated subcutaneously or intravenously. 
Administration by way of the mouth was therefore preferred when the ex])ense was 
not too great. 

The classification and nomenclature of diseases known under the name 
actinomycosis, J. LiONikRES and G. Spitz (Bui. Soc. Cent. MM. VH., 82 (1905), No. 
4t PP^ 04-98). —From a study of the organisms obtained in different forms of acti¬ 
nomycosis, with reference to their morphology, biology, and pathogenic properties, 
the author comes to the conclusion that there are 3 groups of organisms causing 3 
distinct diseases which are commonly referred to under the name actinomycosis. 

The first group is Actinomyces^ bovis, also known as Streptothrix actinomyces. This 
organism produces the ordinary typical form of actinomycosis in cattle. The second 
group includes Streptothrix israeli, aS. sjntzi, and the species of Streptothrix studied 
by Doyen. This organism does not produce infection when inoculated intrave¬ 
nously. Positive results, however, are always obtained after subcutaneous inoculation 
of cattle, sheep, hogs, dogs, rabbits, and various experimental animals. 

Actinobacillosis constitutes the third group and is due to actinobacillus. The cul¬ 
tural peculiarities of this organism are described in considerable detail. The bacillus 
causes serious infection in nearly all species of animals after intravenous inoculation. 
Subcutaneous inoculation also causes the formation of abscesses in dogs, rabbits, 
horses, and other animals. 

The biology of the micro-organism of actinomycosis, J. H. Wright (Jour. 
Med. Research, IS (1905), No. 4, pp. S49-404y pis, 10). —The literature relating to 
actinomycosis is critically discussed in connection with a bibliography of 109 titles. 

The author’s experiments were made with actinomyces from 13 human and 2 
bovine cases. Particular attention was given to a study of the morphology of the 
micro-organism under various conditions and on different culture media. In inocu¬ 
lation exjieriments rabbits and guinea pigs were used for the purpose of comparing 
the effects of bovine and human actinomyces. The results of these inoculations were 
not constant. Some races of the micro-organism produced relatively extensive lesions^ 
while in other cases the effects were much less pronounced. 
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An elaborate discussion is presented of the biology of actinomyces. As a result of 
the author’s study it was found that actinomyces grows well only in agar and bouillon 
cultures and in the incubator. It is essentially anaerobic and does not form spores. 
In cultures the colonies are smaller in character than those which are obtained from 
actinomycxjsis. The author concludes that there is but one species of actinomyces, 
ance no essential difference was found between different races of the organism 
obtained from human and bovine sources. 

Increasing the virulence of human tubercle bacillus up to that of the 
bovine form, D. A. de Jong (Centhl. Bakf, [etc.], 1. Ahi.j Orig., 38 {1005), Nos, 
pp. 146-153; 3, pp, 254-^64i figs. IS). —Some of the recent literature relating to this 
subject is critically discussed. 

The author carried on a number of experiments for the purpose of determining 
whether it was possible to increase the virulence of human tubercle bacillus so as to 
equal that of the bovine form. During the experiments reported in the article it 
was found that the degree of virulence ordinarily possessed by the bovine tubercle 
bacillus was reached by the human tubercle bacillus after passage through 2 goats, 1 
calf, and 2 guinea pigs. 

At the end of this period, the race of bacilli, which at the beginning was of com¬ 
paratively low virulenco had becotne exceedingly virnrent, and was capabre of destroy¬ 
ing laboratory animals with generalized tuberculosis as (luickly as the most virulent 
cultures obtainerl directly from cattle. 

Experimental transmission of tuberculosis from man to cattle, A. Ebek 
{Zischr. FMsehu. MUchhgg., 15 (1905), No, 7, pp. 1D3-S04y pi. 1). —In the ex{)eriments 
reported in this paper, the author made use of tuberculous material obtained from 6 
children which showed tuberculous alterations in the alimentary tract and mesenteric 
glands. 

For the purpose of comparing the virulence of this material with bovine tubercle 
l)acilli, virus was taken from 4 (;attle which after slaughter showed evidence of infec¬ 
tion with i)earl disease. Detailed notes are given on the ino(‘ulation experiments 
carried out with this material. The tuberculous material obtained from (children 
was inoculated into calves 8 to 12 weeks old either directly or after a preliminary 
passage through guinea pigs. 

As a result of these experiments it was found that the virus thus employed was 
very virulent for 2 calves, moclerately virulent for 2 other calves, and slightly viru¬ 
lent for the other 3. The virus obtained from ca,ttle w'as inoculated into 5 young 
cattle from 12 weeks to 2 years old. This material proved very virulent for 1 animal, 
moderately virulent for 2, and only slightly virulent for the other 2. The author 
interprets the results of his experiments as indicating that a difference between 
human and bovine tubercle bacilli can not be successfully maintained. 

Tbe pathogenesis of tuberculosis, H. Vallee ((hmpt. Mend. Soe. liiol. [Pam], 
68 (1905), No. 13, pp. 568, 569). —In the experiments reported in this paper 4 calves 
were allowed to suck a cow affech'd with tuberculous mammitis at 2 times at inter¬ 
vals of 48 hours. The quantity of milk taken at each time by each calf was about 150 
gm. Subsequently the calves obtained all their nourishment from healthy cows or 
from sterilized milk. 

At the end of 6 weeks they were tested and all reacted to tuberculin. Three of 
the calves on post-mortem examination showed pronounced affection of the mesen¬ 
teric glands with tuberculosis. In no case was the spleen or liver affected. This 
experiment is interpreted as indicating that calves may become readily infected with 
tul^rculosis through the alimentary tract. 

The frequency of tuberculous affection of the lymphatic glands of the 
muscles in food animals, Stroii (Ztschr, Fleisch u, Milchhyg,, 16 (1905), No, 5, pp, 
137-141) .—The author’s observations were confined largely to the lymphatic glands 
of the musculature, in a restricted sense including the prescapular, axillary, knee fold, 
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smd popliteal glands. The percentage of infection of these glands is shown in tabular 
form, from which it appears that in cases of tuberculosis the prescapular glands ane 
affected in 26 per cent of cattle, 40 per cent of cows, and 52 per cent of hogs. Similar 
variations were observed with regard to the other glands. Observations on the 
various cases studied indicate that mammary tuberculosis in cows occurs in 1.74 per 
cent of cases. 

Treatment of bovine tuberculosis by means of the serum of Cuguillbre, 

V. Faure {Profj. V. aer.y IS {1905), No. 1, pp. 7-14)^ —According to the author’s 
experience, bovine tuberculosis sufficiently well advanced to be recognizcni clinically, 
may be cured by treatment with the serum of^Cuguillt^re. Cures effected by this 
metho<l were te'^ted by means of tuberculin and by subsequent microscopic exami¬ 
nation of the old tul^rculous lesions. These tubercles were found to be non virulent 

Protective inoculation of cattle against tuberculosis according to von 
Behring, Lorenz {Ztsrhr. Tiuermed., 9 {1905), Non. 1, pp. 1-2J; 2, pp. 131-144) •— In 
order to obtain as extensive and reliable data as possible concerning results of vac¬ 
cination ex|>erinients thus far carried out a circular letU^r of instructions was sent to 
15 official veterinarians in different parts of (iermany. The data thus obtained are 
presented in a tabular form. Attention is called to the fact that while cattle immu¬ 
nized against tuberculosis according to the system of von Behring may subsequently 
react to tuberculin, this fact was known to von Behring and has l)een referred to by 
him in his publications on this subject. 

The resisting power to bovine tuberculosis of two cows previously treated 
virith tubercle bacilli of different origin, A. Ebkr {/Ai^chr. Thtermed., 9 {1905), No. 
2, pp. 81-130). —Details connected with the vaccination of cattle against tul^erculosis 
according to the von Behring system are outlined. 

As the result of a thorough study of 2 cows treated in this manner it was found 
that the subcutaneous injection of 1 gm. of tuberculous material from bovine origin 
produced a swelling the size of a hen’s egg at the point of inoculation in the immu¬ 
nized animal. The animal was slaughtered 6} months after inoculation, and at this 
time merely traces of the infection were discovered. In a noniiiununized animal 
inoculated at the same time and in the same manner much more extensive swelling 
took place, followed later by the inflammation of the prescapular lymphatic glands, 
fever, and other evidence of tuberculosis. 

Similar results were obtained when immunized and nonimmunized cattle were 
inoculated with 2 gm. of tubercle bacilli of bovine origin. The resisting power of 
the immunized animal was much greater. 

The reaction curve of tubercle bacilli from different sources in bouillon con¬ 
taining different amounts of glycerin, T, Smith {Jour. Med. Research, 13 {1905), No. 
4 , pp. 401-408). —Theauthor had already shown that in glycerin bouillon bovine tuber¬ 
cle bacilli change the reaction from acid to alkaline, w'hile similar cultures contain¬ 
ing human tubercle bacilli do not become alkaline. In the experiments rejKirted in 
the present paper it was found that in glycerin-free bouillon growth w'as quite feeble 
or absent, while with the addition of glycerin growth became more vigorous, reach¬ 
ing a maximum when the bouillon contained 1 per cent glycerin. 

The study of the tolerance of cattle for tuberculin, L. Stitbbe and G. Mullie 
(Ann. Ml'd. VPi., 54 {1905), No. 4, pp, 198-205). —Statistical data are given regarding 
the reaction to tulierculin in 578 cattle. In this number 20 showed a reaction within 
2 hours, 68 within 4 hours, 185 within 6 hours, while only 23 failed to react after 18 
hours. The reaction began within 12 hours in 441 ouj of 578 cases. The author 
believes as a result of his observations that the reaction to tuberculin ordinarily 
takes place within a shorter period than has usually been named by investigators 
of this subject. 

The diseases of the mammary gland of the domestic animals, P. Leblanci 
trans. by J. A. Nunn (London: BaiUiere^ Tindall dc Cox^ 1904^ pp> XII+111, 
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4EI^).‘-^The anatomical structure of the mammary gland of various domesticated ani¬ 
mals is discussed and an account is presented of the physiology of secretion. The 
diseases to which the mammary gland is subject are discussed under the” general 
heads of injuries, acute mastitis, chronic mastitis, and malignant tumors. The 
injuries studied by the author include contusions, wounds, abrasions, calculi, obstruc¬ 
tions, etc. The chronic forms of mastitis disc‘ussed by the author are those due to 
streptococci, botryomycosis, actinomycosis, tuberculosis, etc. 

Milk fever and the new treatment of Schmidt and Evers, Pevronny 
VSt, [Toulome^f SO {1905), No. pp. 81-88). —^The author de8cril)es in considerable 

detail 6 cases of milk fever which v’ere treated by means of air. As a rule, the air 
was pumped into the four quarters of the udder until this organ was in a tense con¬ 
dition. The result in all cases was very satisfactory. The author bcdieves that the 
rapid amelioration in these cases, after treatment with air and other successful meth¬ 
ods, is not due entirely to the elimination or neutralization of the toxins whi(*h pre¬ 
sumably cause the disease. 

East coast fever, Jarvis {Natal Agr. Jour, and Min. Rec., 8 {lt)06), No. 2, pp. 138- 
14 ^).—In the author’s opinion the only remedy which has given satisfactory results 
in the control of African coast fever is dipping in an arsenical solution. Instances 
are cited where the ticks were nearly all destroyed as the result of dipping and with¬ 
out excessive expense. On one farm the disease was a]iparently eradicated hy thor¬ 
ough dipping of all cattle. The arsenical solution did not ai)pear to injure the cattle 
seriously. 

Methods adopted in dealing with east coast fever, S. .B. Wooi.uArr {Natal. 
Agr, Jour, and Min. Rec., 8 {1905), No. 2, pp. 178-188). —The symptoms and patho¬ 
logical anatomy of this disease are described in considerable detail. Strict quaran¬ 
tine measures have bt*en adopted in controling the diHeaw‘, and in some instatices 
cattle havf been moved to high grazing ground for the purpost* of getting them 
beyond the reach of infection. This method is of doubtful value, however, since the 
disease has been known to prevail in altitudes of 5,000 ft. 

Some points to be considered in connection with Khodesian redwater, 
S. Stockman {Jour. Compar. Path, and TJier., 18 {1905), No. 1, pp. fSi-72). —Immu¬ 
nity toward this disease is not well understood. The confusion of opinion which 
prevails regarding this matter may be partly due to the fact that the African coast 
fever has frequently been mistaken for ordinary Texas fev(*r. 

It is not absolutely certain that cattle of a truly indigenous race are born immune. 
It appears certain that the disease is spread by ticks which have fed upon the viru¬ 
lent blood of affected animals. If such cattle pass along a road it may readily become 
infected, and susceptible cattle must subsequently be kept away from such roads until 
the infection is destroyed. 

Tests of substances for tick destruction, C. P. liOUNsnuRv {Agr. Jour. Cape 
Good Hope, 26 {1905), No. S, pp. 387-395 ).—During the year 1904 a nunil)er of expe¬ 
riments were made in the continuation of an investigation of insecticides for ticks. 

In previous years arsenite of soda with or without the a<ldition of soaj) was found 
to be a cheap and efficient remedy for the destruction of ticks. In subsetiuent tests 
Stockholm tar was added to arsenical dips, but this increased the cost of the dip con¬ 
siderably. Stockholm tar has the advantage of being a good dressing for wounds 
and of itself is an insecticide of considerable value. The comparative test was made 
between simple arsenic dips and arsenical solutions containing tar. A tar-arsenic- 
Boap dip was also tested ap a tick destroyer. 

The last-named dip prove<l no more efficient than simple solutions of arsenite of 
soda, although the latter dip contained slightly less arsenic. Arsenical sprays were 
found not to harm any of the cattle which were used in these tests. The frequent 
dipping of sheep in arsenical preparations, however, causes considerable injury tp 
the sheep, and unless great care is exercised a heavy mortality. 
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Senim treatment for infectious diarrhea of calves, P. Hbdrqrbn {Svemk 
Vet Tidskr.j 10 {1905)^ No, 7, pp. S0-3S ),—^The author made use of Jensen’s polyva¬ 
lent serum in the treatment of 10 calves for the prevention of diarrhea. The disease 
had appeared in 20 calves on the same estate before this method of vaccination was 
adopted. All of the treated calves appeared to be rendered immune, since no case 
developed among them. 

Sorghum poisoning, W. R. Perkins {Mismdppi Sta. Rpt, 1904^ pp, S6^ S6 ),— 
Hydrocyanic acid was found in the stomach of a cow which died suddenly, arfd in 
sorghum from the field where she had grazed. The only plat of sorghum found to 
contain traces of the acid had made the most luxuriant growth. 

Poisoning of cattle from Ranunculus hceleratus, H(3nsch£u {Ztschr, Veter- 
indrk.j 17 {1905), No, 3, 2>P- 107, Cattle fed on wild hay containing Ranunculvs 

Hceleratm were seriously affected. In a herd of 25 coivs, 4 showed evidence of great 
cerebral ex(!itement and spasms. Two died and exhibited considerable irritation of 
the gastric mucous membrane. 

The occurrence of filaria embryos in horses and cattle, A. E. Ten Brobke 
{Tijihchr. VeenrUeoijk,, 3^ {1905), No, (i, pp. In horses infested with filaria 

the appetite was very poor, but the pulse and respiration were almost normal. 
Edematous swellings were observed in 2 cases. Fowler’s solution was administered 
in large doses without favorable results. Death took place after a few days. Similar 
results were had in attempts to treat cattle. 

Surra and the differentiation of trypanosomiases, A. Laveran and F. Mesnil 
{CompL Rend. Acad. Scl. [Pam], 140 {1905), No. 13, pp. 831-836 ).—As a result of the 
study of these diseases the authors recognized several forms occurring in different 
countries. It appears that there are 3 recognizable forms of surra distinguished by 
their virulence and occurring in India, Mauritius, and Mbori. The methods which 
have proved efficacious in the hands of the authors in the differentiation of trypano-* 
sorniases may be used in distinguishing these forms of surra. 

The tsetse-fly disease and immunization of domesticated animals, E. 
Martini {Ztschr. Hyg. u. Infectionakrank., 50 {1905), No. Upp, 1-96, ph.2,fig». 17 ).— 
The morphology and biology of the trypanosome of tsetse-fly disease is discussed in 
great detail in connection with a series of experiments carried out by the author. 

Numerous tests were made in passing the trypanosomes through various animals 
by means of inoculation. As a result of the^se experiments it was found that 2 races 
of blood parasites of this disease may be recognized according to their different viru¬ 
lence. One race proved to be fatal for the horse, ass, dog, cat, hog, goat, rabbit, 
etc., after subcutaneous, intraperitoneal, or intravenous inoculation. 

Evidence was obtained that horses may carry the blood parasites for years and 
remain in good health. Some difference of opinion prevails, however, regarding the 
nature of this apparent immunity and its duration. A healthy animal carrying 
blood parasites of low virulence may not be immune, however, to blood parasites of 
another race. 

Report on dourine in different breeds of equines, A. Lingard ( Calcutta: Supt. 
Govt. I^inting, India, 1905, pp. F-f 84 + XCIX, pis. 16 ).—In this volume the author 
presents an elaborate account of his experiments on dourine in India, together with 
an account of vesicular exanthema and piroplasmosis which in certain cases occurred 
as complications. 

The volume includes a general discussion on the nature of dourine, clinical notes 
on a large number of spontaneous and inoculation cases, the period of incubation, 
eruption of plaques, the biology of the blood parasite, symptoms, diagnosis and course 
of the disease, and susceptibility of different animals. It was found that whenever 
a cutaneous plaque appears during the course of the disease the pathogenic trypan¬ 
osoma is present at that point in one or more of its developmental forms. 
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,The blood parasite persists in the plaques as long as edema is to be observed. The 
developmental forms of fhe ozganism are also found in the cerebro-spinal fluid, vagi¬ 
nal mucus, and semen. In a number of cases a mild vesicular exanthema occurred 
as a complication of dourine and gave rise to a high fever and emaciation in acute 
cases, with occasional death. 

The experimental diagnosis of glanders, G. Mazzini and A. Aouzzi ( Oior, R. 
Soc, ed. Accad. Vet. ItaL, (1906) f Nos. 1, pp. 4-9; pp. 25-38 ).—As a result of the 
authors’ study of glanders and the various methods of diagnofflng this disease, it is 
concluded that negative results obtained from the inoculation of guinea pigs, with 
the mucus of suspected animals, does not permit of drawing the conclusion that the 
horse in question is not affected with glanders. It was found during these experi¬ 
ments that glycerin exercises a considerable antiseptic action upon the glanders 
bacillus. 

The differential diagnostic value of glanders agglutination in the impor¬ 
tant internal diseases of the horse, R. Lanokr (JIfonate/i. Prakt. Tierheilk.f 16 ( 1906) ^ 
No. 6f pp. 241-264).—The author’s observations were made on 100 horses, some of 
which were healthy while others were affected with various diseases such as pneu¬ 
monia, contagious coryza, hemoglobinuria, anthrax, tetanus, influenza, pseudo¬ 
leukemia, glanders, etc. 

Careful tests were made to determine the agglutinative power of the sera of all 
these cases toward the glanders bacillus. Results of these testa are presented in a 
table from which it appears that the agglutinative power of healthy horses or horses 
affected with diseases other than glanders is never greater than 1:500, while the 
agglutinative ratio of serum from glanderous horses varies from 1:2,000 to 1:5,000. 

The author concludes, therefore, that the method of agglutination is perfectly 
reliable in the diagnosis of glanders. The literature of this subject is discussed in 
connection with a short bibliography. 

Post-mortem diagnosis of glanders, Breton and Cheneau (Rec. MM. Vit.y 82 
(1905), No. 3, ftp. 81-83 ).—As a result of a study of the pathological lesions observed 
in glanders the conclusion is reached that judgment should not be pronounced too 
rashly if, in the examination of the lung of a horse, nodular lesions are found which 
resemble these of glanders. If the anterior portion of the respiratory tract is free 
from ulcers or old cicatrices, it is necessary to resort to microscopic study in order to 
determine the specific nature of the oiganisms concerned. 

The prophylaxis of glanders, J. McFadyean (Jour. Compar. Path, and Ther., 
18 (1905), No. 1, pp. 23-30).—In this article the author reviews the present status of 
glanders in London, with notes on the extent of the disease, methods of dissemina¬ 
tion, and suitable prophylactic measures. 

Existing regulations are considered somewhat defective for the reason that the value 
of mallein is not recognized and that horses exposed to infection are not watched in 
a sufficiently careful manner. Attention is called to the fact that during the last 12 
years from 800 to 2,000 glanderous horses have been«annually slaughtered by knack¬ 
ers in London. Not a single case of infection among man has occurred in these 
establishments. This is considered as indicating that the blood and meat of glander¬ 
ous horses seldom carry infection. 

Mallein as a curative ^ent in the treatment of glanders, T. E. Carroll 
( West. Vet., 1 (1906), No. 3, pp. 9,10).—The author’s experience with glanders was 
had in the Philippine Islands, where glanders prevailed extensively at the time when 
the observations were made. Mallein was tested in a large number of horses and it 
was found that the temperature reaction took place up to the fourth or fifth injection. 
In some cases the third temperature reaction was higher than the second. In thei^ 
taste mallein proved to be a reliable diagnostic agent but no improvement was noted 
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in any casa aa the result of its use and no evidence was obtained that it has a curative 
effect • 

The internal adzninietration of formaldehyde by intravenous ix^ection, 

H. Lomas ( Vet. Bee,, 17 {1906), No, 866, pp, 498, Formaldehyde wtw used in 

intravenous injections in the treatment of 3 cases of morbus maculosus in horses. 
In 2 of these cases the dose was 1 dr. in 20 dr. of distilled water, while in the third 
case the same dose was given in 5 dr. of distilled water. The results were jxjrfectly 
satisfac^tory in all 3 cases, 2 of which the author did not exi)ect to recover. 

Vaccination for swine erysipelas, Schnitki {Jieiiin. Tierarztl. Wrhnschr., 1906, 
No, 10, pp, 189, During the year 1904 the author vaccinated nearly 6,000 swine 

for the purpose of i>rotecting them against swine erysipelas. The method adopted 
was that of simultaneous injection of serum and cultures in different parts of the 
body. Nearly 4,000 of the hogs received a second injection of virus. No case of 
swine erysipelas developed as the result of vaccination and only a few cases were 
observed in the vaccinate<l herds as the result of subsequent infection. 

The histological diagnosis of rabies, F. Abba and A. Bormans {Ann. InM, Pasteur, 
19 {1906), No. 1, pp, 49-fil, pi. 1). —The literature relating to rabies is discussed in 
connection with a short bibliography. Particular attention is given to the statements 
of Negri regarding the discovery of the pathogenic organism of rabies. (Contrary to 
the claims of Negri the authors found that the medulla oblongata contains as viru¬ 
lent a virus as is to l)e found in Ammon’s horn. Osmic acid was found to be per¬ 
fectly reliable in the diagnosis of glanders in one-half of the cases if applied within 
24 hours after death. 

The symptoms and prevention of experimental rabies, D. Konhadi ( Centbl. 
liakt. [^/c.], 1. Aht., On'ig., 38 {1906), No. 2, pp. 194-199). —In the exiwrirneiits 
reported in this paper rabbits were inoculated in the legs and face and sul)sequently 
subjected to various forms of treatment. 

In general the incubation period varied between 174 and 570 days. The great 
length of the incubation period was apparently due to the small quantity of virus 
used in inoculation. The author concludes from his exp(*riments that infection may 
be preventinl by local antiseptic treatment. iSuch local treatment must follow within 
12 minutes if inoculation was made in the legs and within 3 minutes if tin* virus is 
inoculated into the face. It api>ear8 that rabies may reemr like other infectious 
diseases. 

Antirabies serum, A. Marie (Ann. Inst. Pasteur, 19 (1906), No. 1, pp. l-S). —It 
has l>een observed that when suitable (piantities of serum obtained from vaccinated 
mammals and an emulsion of rabies virus are mixed the 2 subshinces neutralize eaidi 
other. 

The author carried out a numlier of experiments for the purpose of testing this 
process more accurately and for obtaining data concerning the application of the 
method in the treatment of rabies. It was found during these experiments that the 
senim obtained from vaccinate^l animals is not active tow'ard the virus of rabies 
except after a long preliminary treatment. The serum of untreated mammals 
appears not to have any j^iwer of neutralizing fixed rabies virus. There is no such 
power to be observed even in the serum of birds, which are naturally immune to the 
disease. 

The action of the neutralizing serum w’hen obtained is specific, but in ‘many ceases 
is confined within very narrow limits. The specific substance combines with the 
virus of rabies. 

Infection and immunity in fowl cholera, K. Wsil (Arch, Hyp,, 62 (lP06), No, 
8-’4r PP- Attention is called to the many failures which have been experi¬ 

enced by different investigators in devising a successful scheme of vaccinatiem against 
fowl cholera. 
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The bacillne of the disease multiplies with such great rapidity that death results 
within a short time unless the growth of the bacteria is checked. In the author’s 
experiments rabbits were used for producing an exudate which was later used in 
vaccination. It was found that when the bacilli of fowl cholera in bouillon cultures 
were inoculated into the pleural cavity of rabbits^ death took place within 5 to 8 
hours; The quantity of exudate produced in the pleural cavity varies greatly in the 
different cases but, as a rule, is greatest when small quantities of bacteria are used 
for inoculation. , 

In one rabbit, which received 1 drop of a bouillon culture, 27 cc. of exudate was 
produced in the thoracic cavity. The great rapidity of multiplication of bacttTia is 
apparent from the fact that death may result inside of 5 hours. The exudate pro¬ 
duced in the manner just described in rabbits was found to be excc*edingly virulent 
for experimental animals. The exudate was sterilized and used in vaccination 
experiments with rabbits, chickens, and jugeons. It was found prwible to immunize 
all these animals against the most virulent cultures of fowl cholera bacilli. Even 
pigeoife, which are normally very susceptible to this organism, were immunized by 
3 injections of sterilized exudate from rabbits. 

Immunization of rabbits against fowl cholera, .1. (\ Dui.kixo { i ' enthl . liakt. 
[#j<c.], i. Aht.^ .iS No. pp. 12S2 ).—In the author’s experiments 

Ligniere’s vaccine was used. 

The protective treatment included 2 inoculations with an interval of 10 days. 
Within 10 days after the second inoculation the aninuil apfH'ared to be perfectly 
immune. The author concludes that Ligniere’s method of vaccination against septi¬ 
cemia of birds in rabbits pro<luces a permanent immunity which is (‘apable of resist¬ 
ing enormous quantities of virulent cultures. 

RURAL ENOIREERINO. 

Irrigation investigations on the North Platte River in 1004, B. P. Flem¬ 
ing ( Wyoming Slo . Jinl . 6V;, pp. 4 )^ —These investigations included measure¬ 

ments of the duty of water and on the loss from canals by 8ee))age in the Mitchell 
district on the North Platte near the Wyoming-Nebraska line. 

“As measured at the headgate, the amount of water used on a sandy soil contain- 
ing gypsum is about 5.2 acre-feet per acre, when the acreage actually watered is con¬ 
sidered and not the acreage assessed. For an open, samly soil the aniount used is 
much greater, l)eing about 11.9 acre-feet per acre. These figures are from canals 
irrigating lands upon which alfalfa is the crop most generally grown. 

“As measured on an individual farm, alfalfa requires about 4.5 acre-feet per acre 
and nati\^ hay alxait 3, the land upon which l)oth were grown having considerable, 
though not excessive, slope and (consisting largely of sand and gypsum. 

“ For a canal with one or more canals above it the gain in flow, due to seepage 
from the canals above, may exceed considerably the loss from itself. For a high- 
line canal, in which the alignment is good, gullies are crossed by one bank on the 
lower side, and the soil sandy, with gypsum, the average loss to be expected may be 
about 1.2 per cent of the flow per mile, or 0.10 cubic foot per second per 10,0(X) Sipiare 
feet of wetted perimeter.” 

Memoranda of plana for irrigration inveatigations ( Utah Sta. (Jirc. 4, pp^ 
fign. 2). —This circular contains detailed instructions and regulations for the guidance, 
daring the whole growing season, of all connected with the cooperative investiga¬ 
tions to be carried on in Utah during 1905. These include plat and pot experiinenU 
relative to the effects upon various crops of different total depths of water applied in 
irrigation, different times of irrigation, and different systems of cultivation. 
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▲ crosscut excavating machine for drainage ditches {Engin. Nem, 64 {1906)^ 
No. 10 j p. 250, fig. 1) .—This is an ilhistrated description of a new type of self-propelling 
excavator,, with the peculiarity that the cutting is done by buckets moving trans¬ 
versely to the line of the canal, on a steel guide frame or template of such shape and 
proportions that the buckets give at once the desired finished shape to the bank of 
the canal. 

'' With a ditch 16 ft. wide on the lx>ttom, and 6 ft. deep, having side slopes of 1 to 
1, the machine frequently cut 180 lin. ft. in less than ten hours, the machine being 
subject to ordinary delays. This is equivalent to between 800 and 900 cu. yds., and 
was accomplished with the consumption of not more than a ton of coal. This 
machine weighed ;10 tons and had a vertical boiler and a 20 H. P. engine with cyl¬ 
inders 7 by 10 ins., operating two buckets of IJ cu. yds. capacity. The only labor 
recjuired comprised the engineman and fireman on the machine, and one man with 
team to attend to the laying of the track. . . . 

“Among the advantages claimed for this new machine are a reduction in power 
and labor as compared with a dipper dredge of the same capacity, w^hile the banks 
are left with the proper sloj^e and in better condition to prevent slides and to give 
the full capacity of flow' for the channel.” 

Oontribution to the biochemistry of sewage purifiation: The bacteriolysis 
of peptones and nitrates, 8. DeM. Gaoe {Technol. Qtmrt., 18 (1905), No. 1, pp. 
6-59 ).—This article reviews the literature of the subject of the biochemistry of sew¬ 
age purification, giving a bibliography containing 113 references, and reports experi¬ 
mental data obtained in investigations made at the Lawrence Experiment Station on 
the processes of ammonification, denitrification, nitrate production, a reduction of 
nitrates to ammonia, distribution of ammonifying and denitrifying bacteria in sewage 
and sew'age effluents, and on the relation of peptonization to other biochemical 
functions. 

Studies were made of the behavior of 30 pure cultures of bacteria common in 
sewage and sew^age effluents in two solutions (1) 0.1 per cent Witters peptone solution 
containing al)out 14 parts of organic nitrogen per 100,000, and (2) 0.1 per cent of 
Witte’s peptone in distilled water, diluted to three different strengths at different 
periods of the Investigation, and containing nitrogen as potassium nitrate equivalent 
to 2.7, 6, and 22.5 parts per 100,000. The methods of chemical analysis used are 
described. 

Summarizing the results, the author states that the problem of sewage purification 
is mainly a question of the bacteria which transfomi (render innocuous) the nitrog¬ 
enous matter. 

“ From the results obtained in this study it becomes possible to state definitely that 
bacteria common in sewage purification are able to produce auimonia from organic 
matter, to reduce nitrates to nitrites, to ammonia, and probably to elementary nitro¬ 
gen, to liberate nitrogen from solutions of organic matter either with or without the 
presence of nitrates or their reduction products, and also to fix atmospheric nitrogen 
under the same conditions—all of which reactions have been noted by other 
observers, but about which there has been more or less controversy. 

“Many sewage bacteria probably also produce the lower oxide of nitrogen as 
reduction products of nitrates, which oxids may play an important part in the fur¬ 
ther decomposition of the oiganic matter in solution, either through catalytic action 
or by direct chemical reaction. Furthermore, certain of these bacteria may perhaps 
produce an oxid, or at least a compound of nitrogen intermediate between nitrates 
and nitrites, which has apparently not been noted hitherto. 

“The amount of ammonia produced by the different cultures has ranged from 
none to 18 parts per 100,000, and the rate of ammonification has varied considerably, 
aome of the cultures reacting as early as the fourth day, while other cultures, which 
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eventually reacted strongly, did not begin to ammonify until after periods df 10 to 
14 days. Similar phenomena have been noted with regard to the reaction of the 
cultures on nitrates.” 

The behavior of the different cultures was very variable both as regards rate of 
action and character and projwrtions of the retiuction products. 

** Regarding the distribution of ammonifying and denitrifying bacteria in sewage 
and the effluents from sewage filters, based on a study of the biochemical functions 
of over 300 representative cultures from a variety of samples, it may be said that a 
majority of the bacteria from these sources, which are determinable by the ordinary 
plate methods, using gelatin as a culture medium, reduce nitrates and decompose 
peptone into ammonia, although these two functions are not always present in the 
same species. By the use of quantitative tests for the amount of liquefaction pro¬ 
duced in gelatin by over 150 of these cultures, we have lieen able to determine 
approximately the relation between the peptonizing power, or power to liquefy 
insoluble organic matter, and the ammonifying and denitrifying powers of sewage 
bacteria. 

“We find that while many nonliquefying bacteria are able reduce nitrates or 
to ammonify peptone or to do both, an<l many liquefying bacteria do not possess 
these functions, nevertheless, in a large majority of cases, the possession of the first 
function means possession of one and usually both of the last two functions, and the 
average amount of change produced in the nitrogenous matter in solution is much 
greater with peptonizing bacteria than with those which are unable to liquefy gela¬ 
tin. Furthennore, an incrt^ase in the liquefying power appt^ars, as a rule, to l)e 
correlated with increased ability to retluce nitrates and to ammonify peptone.” 

Contribution to the biochemistry of sewage purification; the bacteriolysis 
of peptones and nitrates, S. DeM. Gage (Jonr. Amer. Chem, 27 {lOO't)^ No.4t 
pp, 827-863), —Substantially the same article as that noted alx)ve, * 

The effect of water on rock powders, A. S. Cushman {U. S, Depf, Agr,, Bur, 
Chem, Bui, 92^ pp, 24i pis, 4 ),—A discussion of this subject, based upon some 
studies in the Division of Teste of the Bureau of Chemistry on the cementing value 
of various rock samples when ground wet and dry and on the color reaction with 
phenolphthalein of the wet-ground material, as well as upon the work of other 
investigators along the same line. The conclusions reached are as follows: 

“(1) The effect of wet grinding is to increase the binding power or cementing 
value of rock powtlers, and there are indications that the addition of small amounts 
of suitable electrolytes to the water will still further increase the action. 

“(2) When water comes in contact with most rock pow^ders immediate reactions 
take place, which are to a certain extent analogous to those which take place with 
cement and powdered glass. 

“(3) These reactions are shown by the alkalinity indicated by phenolphthalein, 
but this alkalinity is to a great degree inhibited if the solid jiarticles are filtered out. 

“ (4) The microscope reveals an accumulation of amorphous material of a gummy 
appearance largely associated with the surfaces of the (Tystalline particles as the 
action of water proceeds. 

“ (5) Evidence is given to show that the basic ions set free associate themselves 
to a certain degree with the solid particles, leading to a concentration of the acid 
ions in the clear solution. . 

(6) It is shown that the behavior of rock powders after being acted on by water 
is similar to that of coagulated colloids artificially prefiared in the laboratory, and 
that the formation of colloids upon the surfaces of the particles would account for 
the increased binding power under the action of wet grinding. The word ‘ pectoid' 
is recommended to describe the condition of the particles as being more appropriate 
to the connection in which it is used than the words 'colloid ’ or 'hydrogel.’ 



802 EXPERIMENT STATION RECORD. 

“ (7) The absorption of the bases known to take place when certain clays are 
treated with dilute salt solutions is explained by means of the colloid theory, as is 
also their increase of binding p<'>wer under the action of water and certain solutions. 

«“(8) The possibility of rendering the potash contained in rocks available as a 
fertilizer is suggested.*’ 

The construction of silos, W. J. Fhaser {Illinois Sta, Bui, 10^, pp. fi9^> S4 )-— 
This bulletin discusses the location, form, proportions, and capacity of silos, and* 
givfss a complete account of the cost and construction of a round wood silo plastered 
with cement, which was 20 feet in diameter and B4.5 feet deep, holding 228 tons, and 
which cost $883, or $1.68 jH'r ton capacity. A brief description with illustrations is 
given of concrete, brick, stone, and stave silos. 

Use of alcohol as a motive power and its production from farm crops, 
M. J. R. Du.nstan {Jour. Southeast. Agr. Col. If'ye, 1905, No. 14^ pp,2G-H7 ).—This is a 
discussion of the production and use of denaturized alcohol on the Continent, and of 
the probable profits to the fanner which would result from a similar use in England. 

The author finds that “2 tons of sugar beet will pro<iuce 22 gals, of alcohol, the ale 
prices of w’hich will be about 258., and 2 tons of pulp at a value of 58. per ton, so that 
the farmer and the manufacturer will liave al)Out 358. to divide. The C'ost of pro¬ 
duction is about 4d. i)er gallon. A deduction of Ts. 6d. must therefore be made to 
arrive at the price the farmer will receive, or 27s. 6d. for two tons of Ijeet. Taking 
12 h. per ton as an average figure, and allowing thirteen tons per acre as an average 
crop we get £8 lOs. per acre as the value of the beet crop for alcohol production. 
** Turning now to the case of potatoes, 1 ton of potatoes will produce 22 gallons of 
alcohol and about 1 ton of pulp, or a value of 308. to he divided l)etween farmer and 
manufacturer. Taking off Os. for manufacture, 21s. is left for the ton of potatoes, or 
on a yield or 9 tons per acre .€9 9s. for all expenses of growing the crop.* 

Analysis of lignite coal, E. F. Ladd {North Dakota Sta. Rpt, 1905^ pt. /, 30) .— 
This sample of a briquette, prepared for household use, “ was in excellent condition 
for use.** 

BUBAL ECONOMICS. 

Agricultural economics, H. C. Taylor (iView York: The Macmillan Co., 1905, pp, 
VIIIA-SSl, figs. 7). —This book is a study in the economic problems involved in 
modern commercial agriculture. 

The subject is viewed primarily from the standpoint of the farmer, whose aim it 
is to secure the largest net profit in return for the time and energy w hich he devotes 
to agriculture. Some attention is given also to the problems with which the states¬ 
man must deal when he attempts to pass laws regulating the conditions under which 
agricultural operations and transactions are carried on. 

The principal subjects discussed are: (1) The factors of production, including the 
quantity and the character of the supply of land, capital-goods, and laborers in the 
United States. (2) The principle to be followed in the organization of the farm, 
and more specifically in the selection of land, the selection of crops, and the selec¬ 
tion of farm animals and other forms of capital-goods. (3) The size of farms and 
the intensity of culture. (4) The prices of agricultural products. (5) The rent of 
farm land and the profits of the farmer. (6) The principles to be followed in esti¬ 
mating the value of farm land and equipments. (7) The farmer’s means of acquir¬ 
ing land, including a discussion of free land, gift and inheritance, savings, cr^it, 
taxation of mortgages, and the need of a better system of obtaining credit on land. 
(8) Tenancy and land ownership in the United States, including a discussion of the 
decline in the percentage of land-owjiing farmers, land values and land ownership, 
land ownership and tenancy among the negroes, the ownership of rented farms, and 
the relatione between landlords and tenants in the United States. (9) The adjnst- 
meiit of the relations between landlords and tenants in England. 
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Agricultaral cooperation in England, £. Dbucb {Agr. Students* Qaz.^ n. ser, 
vol, {1905)y No, Sy pp. S9-9S), —^This article discusses cooperation in agriculture, 
from three standpoints: (1) The purchase of requirements, including machinery, 
(2) the sale of produce, and (3) the establishment of agricultural credit banks. 

It is believed that the cooperative purchase of machines for cooperative use may 
be very desirable in communities of small farmers, but that there is little occasion 
for such cooperation among large farmers. The cooperative purchase of animals is 
spoken of as a field in which cooperation may be extended to advantage. Horse 
societies are mentioned. Cooperation in the sale of products is not thought to be 
profitable for the better farmers. It is thought that such cooperation tends to level 
prices and that the tendency is for the lower level and not the higher level to be 
reached by this process. 

It is believed that the more intelligent and energetic farmers can always secure a 
higher price than can the cooi>erative society. This is thought to be especially true 
in a country like England, where a dense population makes it possible for the 
majority of the farmers to sell their products directly to the retail dealers. The 
writer does not seem favorably disix^sed toward the agricultural credit banks. In 
general, it may'l>e said that this paper represents the attitude of the conservative 
English farmer on the subject of agricultural cooi)eration. 

Wages, earnings, and conditions of employment of agricultural laborers 
in the United Kingdom, second report, W. Fox (London: Bd. of IVade, Tjtbor 
Dept. 'y 1905y pp. XII \- 263yjigs, :i ).—This report deals with the systems of engagement, 
the rates of wages, and the cost of living of farm laborers in the United Kingdom. 

In Scotland, Wales, the north of England, and the north of Ireland most of the 
farm servants are employed !)y the year, board and lodging being usually provided 
free in the farmhouses for the unmarried men, and cottages in many districts for the 
married men. In southern England and southern Ireland laborers are usually 
employed by the week, and it is very rare for them to be lodged or boarded in the 
farmhouses. 

In 1902 the average rate of wages was 19s. 5d. in Scotland, ITs. 7d. in Wales, ITs. 
fid. in England, and 10s. 9d. in Ireland. Between 1898 and 1902 the average rate 
of w'ages increased 6.9 per cent in Scotland, 6.6 i)er cent in Wales, 5.7 {)er cent in 
Ireland, and 4 per cent in England. 

It is shown by means of a map that throughout the Uniteil Kingdom the wages of 
agricultural laborers w ere higher near the large industrial and mining centers than 
in the purely agricultural district. The average weekly value of food consumed by 
the agricultural laborers, including articles purchased and those produced at home, 
was Ifis. 2id in Scotland, 13s. 6id. in England, and lOs. 5Jd. in Ireland. 

The economic cost of slaveholding in the cotton belt, U. B. Phillips (Polit. 
Sd, Quart.f W (1905)y No. pp. 257-^5), —This article is based upon a study of 
slave prices. It deals with the general economic conditions of slaveholding, and 
shows the great transformation caused by the opening of the cotton belt and the 
closing of the African slave trade. 

**From the economic point of view the American B3rstem of slavery was a system 
of firmly controlling the unintelligent negro laborers and of capitalixing the pro¬ 
spective value of the labor of each workman for the whole period of his life.” Prior 
to the invention of the cotton g^n, slavery was confined to the lowlands, but the 
increase in the production of upland cotton after Whitney’s invention came into use 
resulted in the rapid opening of the inland cotton belt. This increased demand for 
laborers resulted in a rapid increase in the price of slaves. 

Between 1800 and 1860 the price of slaves in terms of pounds of cotton increased 
from 1,000 to 1,200 per cent. With the rise in slave prices slavery became burden- 
aome, beoause of the enormous amount of wealth which had to be locked up in the 
pun^ase of the labor supply. This investment of large sums of money in the capital 
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value of slaves was idl the more burdensome because of fluctuations in cotton ptUsu^ 
for it was the value of cotton which determined the value of slave labor. 

“In the great system of southern industry and commerce, working with see min g 
smoothn^fi, the negro lalx)rer8 were inefiicient in spite of discipline, and slavery 
was an obstacle to all progress. . . . The capitalization of labor and the export of 
earnings in exchange for more workmen, always of a low degree of efficiency, 
together with the extreme lac-k of versatility, deprived the South of the natural^ 
advantage which the cotton monopoly should have given. To be rid of the capital¬ 
ization of labor as a part of the slaveholding system was a great requisite for the 
material progress of the 8outh.” ^ 

Woolgrowing and the tariff since 1800, C. W. Wbioht (Quart. Jour. Econ.^ 
19 (1906), No. 4, pp. 610-047).—Thm article is a discussion of the competitors of the 
woolgrowers of the United States, and the effectiveness of protective tariff in sus¬ 
taining the woolgrowing industry in the United States. 

The principal competitors from the outside are Australasia and Argentina. The 
principal factts to be kept in mind regarding the tariff history of the last 16 years are 
the Wilson Bill of August 1, 1894, which put wool and woolens on the free list, and 
the Dingley Bill of July 24, 1897, which restored the duty^on wool and woolens. 
The price of wool produced in the United States is much higher than it would be 
without protection, yet this difference lacks about 2 cents on the pound of being 
equal in amount to the tariff. This is due to the difference between the quality of 
importe^l wool and that purchased at home. 

But imported wool is by no means the only competitive element affecting the wool 
industry of the Unite<l States. The sheep industry must com}Kde with the cattle 
industry in the gmzing districts, with the dairy indust ry in the East, and with the 
production of wheat, corn, and hogs in the Central States. In the Rocky Mountain 
States the sheep industry continued to expand during the period of free trade in 
wool, but increased very much more rapidly after the duty on wool was restored by 
the Dingley Bill of 1897. 

Xu the Central and Eastern States wool production dectlined rapidly after the 
removal of the duty on wool and even failed to respond to the Dingley Bill. Other 
products proved more profitable than wool. Where the dairy industry or grain pro¬ 
duction did not drive out the sheep industry east of the 100th meridian, mutton pro¬ 
duction took the place of wool production as the chief aim in sheep husbandry. 

“ General agricultural conditions have been the determining factors in the course 
actually taken by this industry. The tariff, though not vain, has failed of the end 
desired. Inadequate for the task imposed, it was defeated by superior powers. 

“For the future, the tendencies point to a decline in sheep-raising as an independ¬ 
ent industry mainly for wool. Mutton will increasingly dominate the situation, imd 
wool become secondary. In the East, where sheep promise to be incidental to gen¬ 
eral farming, and wool incidental to'mutton, the basis of the industry will he such 
that the tariff can be of but comparatively slight importance. In the West, which 
offers sheep-raising far better prospects and a more independent basis, protection can 
do much more for the woolgrower. Here the competition of the foreign grower is 
likely to become a more serious factor. . . . 

“In the United States the conditions are such as to render a further advance in 
woolgrowing highly improbable and a gradual decline likely. The power to pre¬ 
vent this, as experience shows, is not to be found in the present tariff^ If the wool- 
grower is to prosper “he must have a duty that will not only enable him to compete 
with foreign wool, Ji)ut one that will make his industry at least as profitable as any 
other that might be carried on in its placet-only thus can his flocks be maintained. 
Yet even then there remain the many forms of competition which operate upon the 
f)(igrket for wool so as to lessen the demand. Here the power of the tariff enda. 
4gainst these, duties are of slight avail; and.whetiiier the industry w’ould thrive in 
l^le Ol this only experienqp could tell.’’ 



AaRIOULTlTBAL ISDtrOATlON. 


806 


Betnm of prices of certain classes of Irisli agricultural products and live 

stock {Dept, Agr, and Tech, Instr, Ireland, Agr. SUUie, 1904, PP- 02, dgms, i^).—This 
leportgives the prices of certain agricultural products and livestock in Ireland during 
the year 1904, with comparative tables for preceding years since 1885. Statistics are 
given for the following products: Wheat, oats, barley, potatoes, hay, rye, grass seed, 
dax, cattle, sheep, wool, mutton, beef, pork, eggs, and butter. The figures show 
great fluctuations in the prices from month to month as well as in the average prices 
from year to year 

AORICTJLTUBAL EDUCATION. 

Agricultural instruction for adults in the British Empire, J. Hamilton 
{U, S, Dept, Agr., OfficeExpt Stas. BuL 155, pp. 96 ).—This is a report by the farmers* 
institute specialist of this Office on the methods that have been adopted by the vari¬ 
ous governments included in the British Empire in the dissemination of agricultural 
information among their rural populations. 

The author states that the conclusion reached years ago by Oreat Britain’s wisest 
statesmen was tjiat the only solution of the question of improving agriculture suffi¬ 
ciently to enable those who pursue it as a calling to maintain themselves in comfort 
and at the same time to procluce a surplus sufficient for the use of those engaged in 
other occupations lies in their proi)er education. A(‘cordingly the Government 
established schools and colleges of agriculture at home many years ago, and has since 
encouragetl their erection in all of her (lependencies, until now agricultural instruc¬ 
tion in some form or other is given in almost every (ountry under British rule. 

The present bulletin descrilK*s the means adopted for.reaching rural adults through 
itinerant teachers, traveling schools, farmers’ institnU's, and other forms of college 
and university extension. There is also some disiaission of the higher institutions 
which are associated in the work of instruction of adult farmers. 

Beading-course bulletins for farmers and farmers’ wives (A/banjf: N. Y, 
Dept. Agr., 1904, pp- 78^, figs. 404). —^This is a reprint of all the Cornell reading-course 
bulletins for farmers and fanners’ wives up to March, 1905. 

The following subjects are treated in the reading course for farmers: (1) The soil— 
what it is; (2) tilliage and underdrainage—reasons why; (8) fertility of the soil— 
what it is; (4) how the plant gets its foo<l from the soil; (5) how the plant gets its 
food from the air; (6) balanced rations for stock; (7) the computing of balanced 
rations; (8) sample rations for milch cows; (9) soiling crops, silage, and roots; (10) 
pastures and meadows; (11) how a fruit tree grows; (12) planting the orchard; 
(13) tilling and fertilizing the orchard; (14) pruning and spraying fruit trees; (15) 
picking, storing, and marketing fruit; (16) building poultry houses; (17) feeding of 
laying hens—the principles; (18) rations for poultry; (19) raising chickens; (20) mar¬ 
keting poultry products; (21) the care of milk on the farm; (22) the composition of 
milk and cream and their by-products; (23) constmction of sanitary dairy stables; 
(24) farm butter making; (25) the dairy herd. 

In the reading course for farmers’ wives the following subjects are treated: (1) Sav¬ 
ing steps; (2) decoration in the farm home; (3) practical housekeeping; (4) the 
kitchen gaMen; (5) flowers and the flower garden; (6) the rural school and the 
tom home; (7) boys and girls on the farm; (8) reading in the farm home; (9) farm 
home industries; (10) insect pests of house and garden; (11) suggestions on home 
sanitation; (12) germ life in the farm home—a second talk on sanitation; (13) brief 
discussion of human nutrition; (14) food for the farmer’s family; (15) saving strength. 

Agricultural college extension, University of Illinois ([Circ«.] March, 1904-- 
July, 1905). —Among these circulars the following are designed for use in connection 
with agricultural instruction or the encouragement of interest in farm operations: 

Sad fertUity experiments, C. O. Hopkins (pp. 8, figs. 6).—This contains explicit 
instructions for the direction of young people’s experimental clubs and public school 
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pupils in agriculture in conducting pot and plat experiments with commercial fer- 
tilusers. The circular also contains a brief discussion of nitrogen-gathering bacteria 
in their relation to the growth of red clover and other l^umes. 

Some facts about sugar Iteets and how to grow them^ F, H. Mankin (ppt 8, fig. 1).— 
Oultural suggestions are given for members of boys^ experiment clubs who undertake 
experiments with sugar beets in cooperation with the College of Agriculture of the 
University of Illinois. 

Reading course m soil fertility, (' (L Hopkins (pp. 4, fig. 1).—A suggestive outline 
of readings from publications of the agricultural experiment stations and this Depart¬ 
ment for farmers and instructors in agriculture in p*iblic schools. 

Studies of coni and its uses, F. IL Rankin (pp. 40, figs. 8).—After explaining the 
purpose of the agricultural college extension work among the young people of Illinois, 
the author takes uj) the following studios* (1) Studies of the corn plant; (2) studies 
of an ear of corn; (.‘i) the corn score card, (4) studies of the different parts of a ker¬ 
nel of corn; (5) commercial products of corn, and (6) suggestions for corn experi¬ 
ments. Suggestive blanks are given for scoring corn and for keeping cfirn records. 

Testing milk on the jarm, (\ (\ Hayden (pp. 8, figs. 3) .—Suggestions and directions 
for members of young people’s experimental clubs and pupils in agriculture in 
public schools. 

Proceedings of the eighteenth annual convention of the Association of 
American Agricultural Colleges and Experiment Stations, edited by A. C. 
True, W. H. Beal, and II. C. White {V, S. DepL Agr., Office Expt. Sins. Bui. 163^ 
pp. /.W).—This is a detailed acc'ount of the proceedings of the convention held at 
Des Moines, Iowa, November 1-3, 1904, a shorter account of which has been given 
(E. 8. R., 16, pp. 426-438). 

Proceedings of the ninth annual meeting of the American Association of 
Earners’ Institute Workers, edited by W. II. Beal, J. Hamilton, and G. C. 
Creelman ( V. S. Dept. Agr.^ Office EijH. Stas. Bui. 154y pp. 90). —This is a detailed 
account of the proceedings of the meeting held at St. Ijouis, Mo., October 18-20,1904. 

Agriculture in the public schools, M. M. Parks (Ann. Rpt. Dept. Ed. Ga.^ S3 
(1904) t jjp. 133-167). —A discussion of the educational value of elementary agricul¬ 
ture in school courses. 

Agriculture in the rural schools, J. C. McDowell (iV. Dak. Farmers' Inst. Ann. ^ 
1904y pp- 172-130).’-This is an address giving a general review of the extent to which 
elementary agriculture is taught in the schools of the United States, and presenting 
aiguments for teaching this subject by means of laboratory exercises and text-books. 

Teaching agriculture in common schools, C. B. Chapman (Ann. Rept. Dept. 
Ed. Ga.y 1904, PP - 139-144 )-—Suggestions for illustrative exercises in elementary 
agriculture. 

Tree planting, school gardening, and schoolroom decoration in Nebraska 

(Lincoln, Nebr.: Dept. l*ub. Instr., 1903, pp. 49, pis. 2, figs. S7). —This is a pamphlet 
publisheil by the Nebraska Department of Public Instruction in its crusade for better 
school environment.” 

It contains leading articles, as follows: Tree Planting on Nebraska School Grounds,, 
by Frank T. Miller; Ornamentation of the School Grounds, by W. H. Barnes; The 
Country Sohoolhouse and Its Grounds, by Hon. James Wilson; The Planting of 
School Grounds, by Susan Huntington Hooker; A Girl’s Vegetable Garden, by Ida 
M. Angell; The Planting of Rural School Grounds, by Chas. A. Scott; Hints on Rural 
School Grounds, by L. H. Bailey; Tree Planting on .the Government Forest Reserve, 
by Chas. A. Scott, and Schoolroom Decoration, by Nellie May Schlee. 

A list is given of prizes aggregating over $500 in value, which were offered by pub¬ 
lishers, school supply houses, nurseries, and the State Fair Association for the improve¬ 
ment of school grounds and growing of vegetables, and for specimens of manual 
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traming, drawing, and other work, which the department of public instruction is 
trying to promote. 

GM^aphy, nature study, and agriculture in the elementary schools, 

C. L. Coon (N, C. State Supt, Pub, Jnstr^y Teachers* Bvl, pp, The three sub¬ 
jects considered in this bulletin are treated with reference to the common bearing 
they have upon the natural environment of children. 

In geography such common things as soil, plants, animals, and weather are con¬ 
sidered in their general relation to man; in nature study the arousing of the interest 
of children in plants, animals, weather, and the soil; and in agriculture the culture 
of the fields, or weather, soil, plants, and animals, considered as agencies in affording 
man shelter, food, and clothing. With this interrelation of geography, nature study, 
and agriculture in mind suggestive outlines are given for geography in the first 7 
grades of the elementary school, for nature study at different seasons of the year, and 
for agriculture with a text-book as a basis for the work. There is also a discussion 
of school-garden w'ork and a list of hooks on nature, geography, and agriculture for 
teachers and older pupils. 

MISCELLANEOUS. 

Seventeenth Annual Report of Maasachusetta Station, 1904 (Massachusetts 
Sia, RpL 190Af pp. i7/?).~This includes the organization list of the station, a list of 
available publications, a financial statement for the fiscal year ended June 30, 1904, 
and reports of the heads of departments for the most part noted elsewhere. 

Seventeenth Annual Report of Miaaiaaippi Station, 1904 (Mississippi Sta, 
Rpt, 1904, pp, 42 ),—This contains the organization list of the station, a financial state¬ 
ment for the fiscal year ended June 30, 1904, a report of the director on the work of 
the station and McNeill branch station during the year, reports of the different 
departments of the station, some of which are noted elsewhere, and a report of the 
assistant director on the work at the McNeill branch station. 

Fifteenth Annual Report of North Dakota Station, 1904 (North Dakota 
Sta, Rpt, 1904, pts, 1, pp, 183; 2, j}p. 208).--VBTt 1 contains a report of the director, a 
financial statement for the fiscal year ended June 30, 1904, and reports of the differ¬ 
ent departments containing the results of experimental work noted elsewhere. Part 
2 is the report of the food commissioner, also noted elsewhere. 

Annual Report of Pennsylvania Station, 1904 (Penusyltania Sta, Rpt, 1904, 
pp, ^94),—This contains the organization list of the station; a financial statement 
for the fiscal year ended June 30, 1904; a report of the director on the work of the 
station during the year; and reports of divisions, which contain several articles 
abstracted elsewhere. 

Seventeenth Annual Report of Vermont Station, 1904 ( Vermont Sta, Rpt. 
1904, pp, This contains the organization list of the station, a financial 

statement for the fiscal year ended June 30, 1904, a report of the director reviewing 
the work of the station during the year and giving abstracts of Bulletins 100-108 of 
the station, and reports of the heads of departments containing articles abstracted 
elsewhere. 

Abstract of Seventeenth Annual Report, 1904 ( VerrMmi Sta, Bui. Ill, pp. 

This is a r 63 um 4 of the annual report of the station noted above. 

A guide to the grounds of the agricultxiral experiment station at Kings¬ 
ton, Rhode Island (Rhode Island Sta, Bui, 104, App,, pp, 16, dgms, 2), 

List of abbreviations employed in Experiment Station Record for titles of 
periodicals, E. W, Allen and Mrs. D. K. Murphy ( U, 8, Dept, Agr,, Office Expt. 
Stas, Circ, 62, pp, 7-#).--Thi8 has been noted editorially (E. g. R., 16, p. 841). 



NOTES. 


California Univorfity.— The college of agriculture announces 6 short courses for the 
autumn and winter of 1905-^, among which are courses in viticulture, nutrition of 
man and domestic animals, irrigation, and the reclamation service. 

Colorado Station.— The station has l)egun some cooperative worj: in forestry through 
the State, furnishing seedlings for these trials and some supervision. A horSe ham 
is being built for use in connection with the cooperative experiments with this 
Department in horse bree<ling. 

Illinoif University. —The Illinois Agricultnrist states that the enrollment in the 
college of agriculture exceeds that of last year by one hundre<l. “All conditions 
indicate that the total enrollment for the year will reach five hundred or over.^* A 
greater percentage of the new students have had a high school training or its equiva¬ 
lent than formerly, and have matricnilated at once and entered upon the prescribed 
course. 

Iowa College and Station. —J. B. Davidson has been elected assistant professor in 
agricultural engineering to succeed (\ J. Zintheo, who, as previously noted, resigned 
to take up work in farm mechanics in connection with the irrigation and drainage 
work in charge of this Office. K T. Robbins has been elected to the position of 
assistant in animal husbandry, to succeed W. W. Smith, who has been elected assistant 
of animal husbandry at Purdue University. 

Kansas College and Station. —At a recent meeting of the board of regents, a resolu¬ 
tion was passed materially extending the duties of the director of the station and 
defining the function of the station council. The director is to have immediate 
charge of all the work of the station, including that of the branch station, and be 
held responsible for its execution. He is also to have charge of the cxpemlitures of 
the stations, the publications, and other business matters. Reports are to be made 
to the board annually, and a plan of the work and the expenditures for the year is to 
be submitted each spring. The new plan will materially strengthen the organization 
of the station. 

The department of dairy and animal industry has been divided, O. E. Erf remain¬ 
ing in charge of the dairy husbandry department, and the animal husbandry depart¬ 
ment placed in charge of R. J. Kinzer. 

A wheat and corn special, manned by experts from the college and station, w’as run 
this fall over the Rock Island system in Kansas, the work occupying two weeks, 
beginning November 6. Stops of 30 minutes were made along the route, the schedule 
including nearly 150 towns. There were two coaches for audience rooms, one used 
for the talks on wheat raising and the other on com. 

Maine Univertity.— G. E, Tower has been appointed professor of chemistry in the 
university, A. W. Gilbert instructor in agriculture, and L. T. Ernst assistant in 
horticulture. 

Miohigan OoUege and Station. —A number of experimental silos are l)eing con- 
Btructed of cement and of wood. The materials of the latter are of several different 
tods, and are treated in a number of different ways, to teet their durability and 
eiQSdency. 
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lUffourt itetioii.—F. W. Liepener has been appointed assistant chemist in connec¬ 
tion with the soil survey work, and C. H. Hechler assistant in animal husbandry in 
connection with the feeding experiments now being conducted in cooperation with 
this Department. 

Ck>niell Tfniverslty.—The registration in agriculture at Cornell University up to 
October 20 is reported as 216, as compared with 178 last year. This is relatively the 
largest increase in any department of the university. 

Nsw York State Station.—W. H. Andrews, for more than ten years assistant chemist 
at the station, died September 29 from Bright’s disease, after a long illness. In his 
death the station loses a most faithful and efficient worker and his associates a sin¬ 
cere and genial friend. 

Horth Carolina Station.—W. F. Massey has resigned his position as horticulturist 
and will devote himself to editorial work. Charles Walker has discontinued his 
work as assistant chemist to the station, and will hereafter devote his whole time to 
teaching. 0. L. Bagley and R. H. Harper, graduates of the class of 1905, have been 
appointed assistant chemists to the station. 

Pennsylvania Station.—J. H Parkins, of Fort Defiance, Virginia, has succeeded 
R. £. Stallings as assistant in animal nutrition. 

Rhode Iiland Station.—Hugh L. Barnes, a graduate of the Massachusetts Agricut 
tural College in the class of 1906, has been appointed assistant horticulturist, vice 
M. A. Blake, who, as previously noted, has gone to the Massachusetts Agricultural 
College. 

Qradnate School of Agricnltnre.—It has been decided to hold the second session of 
this school in the summer of 1906 at the agricultural college of the University of 
Illinois, under the auspices of the Association of American Agricultural Colleges and 
Experiment Stations and the University of Illinois. Details regarding the date of 
the school and the courses to be offered will be announced later. 

Opening of Kova Scotia Agricnltnral College.—The Nova Scotia College of Agricul¬ 
ture, located at Truro, opened its first session for regular students on October 17, 
with an enrollment of twenty. Short courses in animal industry have been given at 
the government farm in the two previous years. Applications for admission to the 
short course, to begin January 30 next, have been received from over 100 intending 
students. 

East of Scotland Agricultural College.—At a meeting of the board of directors of the 
East of Scotland College of Agriculture, held at IMinburgh, the chairman of the 
**central studies committee” reported that 68 students received benefit from the 
central classes last season, as against 60 in the previous year. There was a large 
increase in the number of students attending the evening classes, there being 170 as 
compared with 43 the previous year. The “county work committee” reported that 
during the last year there were 12,917 students in attendance. In the systematic 
classes there were 646 students—341 in dairying, 272 in forestry, and 32 in general 
farming. Application is to be made to the Committee of Council on Education in 
Scotland for a grant to the college, as there is great need of funds for certain classes 
of its work. 

Forestry at ike University of Cambridge.—The syndicate appointed to consider the 
desirability of establishing a course leading to a diploma in forestry at the university 
has reportetl, according to a note in NaturCf (1) that a diploma in forestry should be 
established; (2) that forestry should form the principal subject of the final exami¬ 
nation for the diploma; (3) that the diploma should be granted only to graduates of 
the university; (4) that candidates for the diploma should show evidence of having 
Tedded for the equivalent of one year in some recognized center of instruction in 
practical forestry. If these recommendations are approved by the senate, the syndi¬ 
cate proposes to draw up and submit to that body detailed regulations for the scope 
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and conduct of the proposed examinations, and for the courses of lectures and prac¬ 
tical instruction to be required of candidates for the diploma. 

Elementary Agricultural Education.— Nebraska Farmer for October 19 is the 
annual agricultural school number. It contains an article on Nebraska's Western 
Experimental Substation, a History of the Nebraska School of Agriculture, short 
articles and notes concerning features of agricultural instractkin in BCkflouri, South 
Dakota, Iowa, and New York, an article on Agriculture in the Public Schools^ 
by E. C. Bishop, deputy state superintendent of public instruction, and one on The 
Orowth, Development, and Future of Agricultural Education in America, by Chan¬ 
cellor JL Benjamin Andrews. 

Tlie author of the latter article in tracing the development of agricultural education 
in America gives credit to the experinient stations for the first real progress in this 
direction, in that the investigations conducted by the stations “ furnished what was 
originally lacking—data for instruction in agritnilture and the subjects relating 
thereto." He estimates that the greatest result b) be accomplished by the colleges 
of agriculture is likely to be the creation of a “demand that farmer boys and girls 
shall not only have the training which the schools afford, but shall have in addition 
to that a college training in agriculture." 

The Nebraska State Department of Public Instruction, in cooperation with the 
college and school of agriculture, is making an active campaign for tlie extension of 
agriculture to the public schools. As a feature of this work the department has 
announced a State meeting, DecemlDcr 14 and 15, of the boys engagCfl during the past 
year in a corn-growdng contest, in connection with which there will l)e a girls’ coni- 
eookiiig contest. At the time of this meeting it is proposed tt) organize tlu* Nebraska 
Boys’ Agricultural Association and the Nebraska (lirls^ Domestic S(‘ience Association. 
Each of these oiganizations will have branch county organi/atitms, sul)ordinate to 
which will he school district organizations. A leafiet recently issued by the depart¬ 
ment of public instruction gives suggestions for the organization of these different 
subordinate associations. 

In the Waterford (Pa.) High School, 29 boys and 6 girls out of a total enrollment 
of HO arc taking the agricultural course. P^lemeiitary agriculture is now starting on 
its second year in the high school and is very popular. An excellent feature of the 
work is the laboratory work in plant life and agricultural chemistry, and outdoor 
Work in judging cattle, horses, shee]>, and swine (»n nearby farms. 

A winter school of agriculture is announced by the Essex Education Committee, 
to be held at the County Technical Lalioratories, Chelmsford, England, from Novem¬ 
ber 20 to December 23. U)05, and from January 8 to February 3, 1906. The first 
course will lx? devoted to the soil and it^ cultivation and tillage crops, and the sec¬ 
ond course to fexider crops and farm stock. There will also be instruction in chem¬ 
istry, phy8i(‘s, lK>tany, and zoology, accompanied by practical laboratory work. 

Market-day h'ctures are announced as another feature of educational work at the 
laboratories for 1905-6. These are Friday afternoon lectures, and are free for farmers 
and others interested in agriculture. Seventeen such lectures were given in the 
autumn and winter of 1904-5, and ahstrat^ts of the lectures were subsequently pub¬ 
lished for general <listribution. Some idea of the character of these lectures can be 
gleaned from the following titles: Manuring of market-garden crops, marketing of 
farm produce, agricultural cooperation, hints on the management of a flock, improve¬ 
ment of pastures, plant breeding, poultry keeping, varieties of soils, cultivation of 
maize, and taints in milk. 

Promotloii of Agrionltnro in Porto Rioo.—Press reports state that the establishment 
of a bureau of agriculture for Porto Rico is in contemplation. The University of 
Porto Rico, at Rio Piedras, near San Juan, has a 100-acre farm which the trustees 
propose to use for illustrating improved methods and for giving students practical 
training in agriculture. There is now a class of 28 such students. The present herd 
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of 12 cows is to be doubled, and a model dairy installed. The institution is now 
selling its milk to people in the neighborhood, and with the new equipment it is 
proposed to handle and put up this milk according to the most modern sanitary 
methods. An attempt will also be made to improve the dairy stock by the importa¬ 
tion of a blooded bull from this country. 

Thoroughbred swine are also to be introduced, and 3 stallions. One of these 
stallions will be kept at the university, one at the experiment station, and the other 
at some convenient point on the south side of the island. SKpa sufficient for the 
planting of 100 acres of sisal will arrive within a short time, and will be distributed 
to persons who wish to experiment with the growing of this fiber plant. In numer¬ 
ous ways the propaganda for the improvement of (!onditions will be carried on with 
the cooperation of the Federal experiment station at Mayaguez, whose pioneer work 
has paved the way for this more {popular work about the island. 

Conference on Texas Fever Tick.—In connection with the annual session of the 
Southern States Association of Commissioners of Agriculture, held at Richmond, 
November 22-24, a ccjnference was called of station directors, entomologists, veterina¬ 
rians, representatives of this Department, and withers interested in the (jneslion of 
cattle tick extermination. The purpose of the conference was to formulate definite 
recommendations to be presented to the commissioners of agriculture, looking to 
concerted action and cooperation in the extermination of the (‘attle tick through the 
South. 

Reclamation Funds.—The estiiuate<l amount to be covered into the Treasury to the 
credit of the reclamation fund for the past fiscal year is, according to Forestrfi find 
IrrUjation, $4,757,978.87. The largest amount, $870,290.01, was from the sale of 
public lands in North Dakota, followed by $075,325.00 from Oregon, $572,033.54 
from Oklahoma, and $522,203.50 from Washington. The amounts derived from 
other Stah's were as follows: Arizona $47,449.52, California $301,557.87, (/olorado 
$270,060.25, Idaho $370,272.90, Kansas $30,478.30, Montana $350,031.30, Nebraska 
$120,780.59, Nevada $12,157.93, New Mexico $85,002.58, South Dakota $174,448.90, 
Utah $50,710.82, and Wyoming $243,902.94. 

Miscellaneous.—An account of the Idyll wild School of Forestry is given in the 
()ctol>er issue of ForeMry and TrrUjation. This is a summer .school, conducted for 
a term of two months in the San Jacinto Mountains, in Riversi^le County, ('al. 
Several permanent buildings have l)een erected, and lecturers and instructors arc in 
attendance upon tlie course. Among tho.se who lectured in the course the ])ast Hum¬ 
mer were A. V. Stubenrauch, of the California College and Station, and T. 1*. Lukens 
and A. T. Searle, of the Forest Servi<'e of this l)epartinent. 

With the inauguration of a 4-year course of study at the agricultural high school of 
Vienna, the right has been given the school to confer the doctor’s degree 
der Bodmkidtar''). The course was formerly a 3-year one, and there has long l)een 
an effort to raise the grade of work done by the school. The present action places it 
on a par with the universities and technhal high 8ch(x>l8. 

The enrollment of agricultural students at the University of Leipsic, according to 
a recent note in Puhlinffs iMndiirirtschfiftliche Zeituny, is now 152. Of these students 
28 come from the Kingdom of Saxony, 44 from the Kingdom of Prussia, 21 from the 
remaining States of the German Empire, 16 from Austria-Hungary, 32 from Russia, 
11 from other European countries, and 1 from North America. One hundred stu¬ 
dents entered the college for the 1905-6 session. 

The inaugural address at the opening of the present session of the Southeastern 
Agricultural College at Wye, England, was delivered by Prof. H. Marshall Ward, of 
the University of Cambridge, and was upon the subject Botany and Agriculture. 

A recent number of F'Ming^B IjandwirUch^flliche Zeitung announces the establish¬ 
ment of an agricultural winter school at Weener, East Friesland, Prussia, with Mr. 
Schroer as director. 
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During the past year experiments with fertihzem and different field and garden 
crops have been conducted on the hirm of the training school for feeble-minded 
girls and boys at Vineland, N. J., under the auspices of the Pomona Grange Experi¬ 
ment Committee. This committee has also b^n instrumental in having i^milar 
experiments conducted by farmers in different parts of the county. 

In his message at the recent opening of the Mexican Congress, President Dia* 
announced that arrangements had been completed for the establishment of three 
experiment stations.^ 

At the first regular meeting of the National Council of Horticulture, held in Cleve¬ 
land October 4, the desirability of exploiting hoirticulture through the public press 
was considered. It was believed that much good could be accomplished at the pres¬ 
ent time by thus promoting horticulture in a broad way, especially along the nursery, 
floriculture, and seed lines. To this end leading firms in these trades will be solicit^ 
for contributions to carry on the work. Other matters considered were the standing 
powers of the society relative to national questions affecting horticultural interests, 
such as postage, customs, transportation rates, nomenclature, and the like. 

o 
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The report of the Secretary of Agriculture for 190.5 departs from 
the usual form of a progress report for the year, with a result which 
is unusually interesting. It is noteworthy as being the ninth annual 
report issued by Secretary Wilson, and owing to this \inusual period 
of service he takes occasion to review some of the more salient fea¬ 
tures of development which have taken place in his time and to sum 
up the progress in a number of new lines. It is therefore a progress 
report for the past eight years, with such comparisons as are necessary 
to an understanding of the great change which has been wrought. 

Such a review as this is extremely useful as well as interesting, for 
it will enable the general reader to get a proper perspective of the 
Department’s work, and furnish convincing evidence to legislators* 
and others who are watching the growing appropriations for this 
bmneh of the (jovernment. Growth has been so steady that it is 
necessary to pause and view the Department in retrospect in order 
to realize the extent and character of the changes which have been 
involved. The appropriations have more than doubled in the past 
eight years, although it had required over forty years to reach the 
figure they had attained in 1897. This large increase in itself sug¬ 
gests the desirability of a report as to what has been accomplished in 
the upbuilding of a great Federal Department, and in the promotion 
of agriculture as a national industry. By anticipating a call for such 
a showing the Secretary indicates his desire to keep the public fully 
posted in this respect and to still further strengthen confidence in 
the Department. ‘ 

In order that the magnitude of the interests consigned to him, as 
well as the far-reaching influence of this basal industry upon other 
industries, may be properly appreciated, Secretary W^ilson prefaces 
his rdsumd with some striking statistics of agricultural production. 
He estimates the wealth of production on farms in 1905 at 
16,415,000,000, “ the highest amount ever attained by the farmer of 
this or any other country, a stupendous aggregate of results of brain 
and..muscie and machine.” This is an increase of thirty-six per cent 
over the census figures of six years ago. It is not only sufficient to 
supply the wants of eighty-three millions of our own people, but last 
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year farm products to the value of $827,000,000 were exported. The 
enormity of the nonagricultural industries which are directly depend¬ 
ent upon the farmer and his extraordinary productive ability is like¬ 
wise supported by striking figures. 

In a recent address Secretary Wilson said that when he came to the 
Department he found it necessary to build it up and strengthen it, 
before he could render the aid he had in mind to the agricultural col¬ 
leges and experiment stations of the country. One important meas¬ 
ure of the extent to which this upbuilding has taken place is found in 
the personnel of the Depai’tment. The total number of persons on the 
rolls of the Department in 1897 was 2,443, including 925 who were 
rated as scientists and scientific assistants. Last July there were 
5,446 persons on the rolls of the Department, 2.326 of whom were rated 
as scientists and scientifi<5 assistants. These figures show an increase 
of over 3,900 persons in the total force, and of 1,401 in the scientific 
stafif. 

This increase in personnel and in appropriations has naturally gone 
hand in hand with the development and extension of the Department’s 
work. Taking up the different })ranches, the Secretary points to 
some of the more important developments and achievements as indi¬ 
cating the lines along which growth has taken place, and illustrating 
the methods by whicdi the Department seeks to work for the practical 
benefit of the farmer. There has been important reorganization, such 
as bringing together several straggling divisions into a Bureau of 
Plant Industry; and other lines have been enlarged and strengthened 
and developed into bureaus. 

The work in forestry, for example, which has grown to a position of 
such recognized importance, ma^^ be said to be a product of the past 
eight 3 "ears. At the beginning of 1898 the Division of Forestry emploj^ed 
eleven persons, six of whom tilled clerical or other subordinate posi¬ 
tions. Practically all of its work was office work. The actual intro¬ 
duction of forestry began in 1898, when, with the offer of practical 
assistance to forest owners in the management of their tracts, ‘‘the 
field of action shifted from the desk to the woods.” The growth of 
interest in forestiy, in conservative lumbering, in forest reservations, 
and in education in this branch is too familiar to call for comment. 
Public opinion has undergone a great change, and a sound national 
sentiment has been created. The large and varied interests dependent 
upon the forest have been awakened to the urgent need of making pro¬ 
vision for the future, and States have been led to enact wise laws and 
enter upon a well-considered forest policy. The Secretary holds that 
if the Forest Service had not taken the lead in finding out just how 
practical rules for conservative lumbering might be laid down and car¬ 
ried out forestry would not have reached the point at which it now 
stands in the United States. 
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The agricultuml experiment stations in Alaska, Hawaii, and Porto 
Rico have been established and placed upon an efficient working basis 
under the present administmtion and the influence and assistance of the 
Department have thus spread to these remote possessions. The investi¬ 
gations in problems relating to irrigation from an agricultural stand¬ 
point, as distinguished from that of engineering, have been inaugurated 
and organized upon a comprehensive scale. This work has proved so 
eminently pmctical and so important to irrigated agriculture that it 
has grown rapidly in extent and in the scope covered in its studies. 
Out of it have sprung the work in land drainage, which has already 
demonstrated great possibilities of usefulness, and the still newer 
investigations upon agricultural machinery, so that there has been 
created and put into operation a new feature of work covering the 
whole range of rural engineering, as a highly important division of the 
Department’s activities. 

The Weather Bureau has greatly extended the range of its observa¬ 
tions and* ii!vestigation, which has been attended by increasing effi¬ 
ciency and a wider application of its work. It is now said to be the 
most highly developed weather service in the world. The work in 
economic entomology has been extended to many new lines of study 
upon injurious and beneficial insects of the farm, garden, forest, and 
household, and has been more than doubled in scope, not to mention 
the extensive scale on which the Bureau has worked in the campaign 
against the cotton-boll weevil. The soil survey has been entirely 
developed during the present administration, and constitutes the first 
systematic attempt to make a comprehensive soil survey of the United 
States. 

The Secretary points to the successful eradication of the foot-and- 
mouth disease in New England, and the diverse eflforts which have 
been made to offset the evils of the cotton-boll weevil in the Southern 
States, both prosecuted with special appropriations for the purpose. 
In the latter connection, as well as independent of it, the breed¬ 
ing and selection of plants and varieties better adapted to special 
conditions or usCvS has been a conspicuous feature; and closely related 
to it is the introduction of plants from foreign countries. In 1898 
Secretary Wilson secured authority to use a small portion of the Con¬ 
gressional seed fund for agricultural exploration, which has resulted 
in extensive introduction of seeds and plants which have been tested 
the country over. The largest collection of date palm varieties in the 
world has been secured in this and several important cereal intro¬ 
ductions have been made, such as durum or macaroni wheat, the Span¬ 
ish Select oat, and the Sixty-day oat. Durum wheat was first introduced 
from Russia in the spring of 1899. It is estimated that from twelve 
to fifteen million bushels of this wheat were grown this year in the 
three States of North Dakota, South Dakota, and Minnesota, and that 
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the crop in other sectiomj of the country will bring the production up 
to twenty million bushels for the entire country. This wheat has evi¬ 
dently passed the experimental stage and is now an established crop in 
a considerable number of the semiarid Statea 

Referring to the propaganda for sugar-beet culture, inaugurated 
soon after the present Secretary came to the Department, and the 
widespread tests of its adaptation to different parts of the country, 
this industry is pointed to as one which has become well established in 
favored localities, whose farming side has been greatly benefited by 
scientific investigation. In 1897 there were but nine beet-sugar fac¬ 
tories in the country, with a combined output of thirty thousand short 
tons of sugar; the estimated output for 1906 is two hundred and eighty 
thousand short tons. Similarly, rice culture in the Southern States, 
especially Ijouisiana and Texas, has been exploited and encouraged by 
the introduction of Japanese varieties, and has grown very greatly in 
extent. 

In addition to the important investigations of the Bureau of Animal 
Industry on contagious diseases of animals and their means of contrdl, 
the meat inspection in its charge has steadily increased. Upon this 
work depends in very large degree a foreign trade worth millions of 
dollars yearly to American stock i*aisei*s. This year the inspection 
covered sixty-six million live animals before slaughter, and over forty 
million carcasses after slaughter, representing an increase in this work 
of about 33i per cent in the past eight years. The inspection work bos 
also been extended to other food products intended for export, and to 
all foods imported into the United States, for which purpose branch 
laboratories of the Bureau of Chemistry have been established in the 
ports of New York, Boston, Philadelphia, New Orleans, San Fran¬ 
cisco, and Chicago. A system of food standards has also been worked 
out as a basis for guidance in Federal, State, and municipal food 
inspection. 

And so on throughout the report. Taking up the work of the dif¬ 
ferent bureaus and divisions, the Secretary points out the more 
important lines of development, and enumerates the many lines in 
which investigations have been prosecuted with practical applica¬ 
tion to American agriculture. The showing is indeed a gratifying 
one. The presentation is clear and direct, and affirms how definite 
has been the aim in the development of the Department’s work along 
the various lines of activity. No one can read the report without a 
fuller appreciation of the extent and the ramifications of the Depai’t* 
ment, and of the very many ways in which it is serving the farming 
public and contributing to the general welfare of the country. It is 
aa broad in its sympathies as the relationships of the industry it stands 
and no leg^tim^ interest within its soope will fail to awake a 
responsive chord when it appeals to the Department for aid. 
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But the very breadth and diversity of the interests oonoerned sug¬ 
gests that the Department can not be mfieient unto itself, and the 
Secretary is not unmindful of the other fancies which have contrib¬ 
uted in such an important degree to this great work. He makes 
appreciative acknowledgment of the services of the i^ricultural 
experiment stations as cooperative agencies, and of their importance 
from bot^ a local and a national standpoint. 

The Secretary outlines as the twofold object of the Department that 
of adding to the sum of intelligence of the man, and increasing the pro¬ 
ductive capacity of the acre, and he adds that “ in this important work 
it has the hearty cooperation of the State agricultural colleges and 
experiment stations, all of them working with the Department of 
Agriculture toward the same great end.” By means of the close rela¬ 
tions which have existed “ the range and effectiveness of many i^fri- 
cultural investigations have been enlarged, and it has been possible to 
bring the Department’s work into vital touch with agricultural indus¬ 
tries and agricultural people. . .*. Not only have the stations been 
a vital factor in making the Department’s work more effective, but 
they have by their own investigations lifted American agriculture to 
a higher plane.” 

Furthermore, the Department and the experiment stations are 
“gathering the materials which will constitute the future of education 
in agriculture, and the permanent impression which their work will 
make on agricultural practice will be largely determined by their suc¬ 
cess in incorporating the results which they obtain in courses of 
instruction to be given the youth in agricultural colleges and schools.” 
These are, after all, the most important considerations, for they are 
the most abiding and will have the greatest permanent influence in 
elevating and improving American agriculture in the broadest sense. 

Seci’etary Wilson declares his purpose to render all the assistance to 
the stations which the Department can give them, but he recognizes 
that something more is required for further development along their 
own particular lines of endeavor. He accordingly indorses their 
appeal to Congress for increased appropriation in the following lan¬ 
guage: “In the increasing demand for more light on agricultural prac¬ 
tices and the growing interest in rural life generally, the stations must 
have the means for meeting these demands. It is hoped that Congress 
will recognize this need, as it is already being recognized by some of 
the States themselves. There is no direction in which public moneys 
can be appropriated that will bring more certain and lasting returns 
than in helping the State experiment stations to do more research 
work.” 

For more than a hundred years, Texas fever, referred to under 
differmt names, has been one of the most serious scourges of the 
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cattle business in the Southern States. The tremendous losses 
incurred as the result of attempts at traffic in cattle bt^tween the North 
and South brought the matter prominently before the Federal Govern¬ 
ment in 1868, after which Dr. Curtice and others, under the direction 
of Dr. D. E. Salmon, carried on investigations regarding the nature 
of the disease and practical means of controlling it. 

After a long series of experiments by the Bureau of Animal Indus¬ 
try, Drs. Smith and Kilborne demonstrated, in 1898, that the disease 
is transmitted from one animal to another b}’ means of the cattle 
tick. Jt was also shown that susceptible cattle could be rendered 
immune to the disease b}" inoculating them with the blood of other 
cattle which had recovered from the disease. The elaboration of this 
method by the Missouri and Texas stations and others rendered it pos- 
sil>le for northern breeders of blooded stock to immunize the animals 
which they wished to ship south, and thus avoid the serious losses which 
they would otherwise suffer. 

Promising as this method has become, it has long been apparent 
that objections attach to it. In the first place, the immunity thus 
produced is not absolute. In some portions of the (|uarantined area 
native animals immunized by gradual tick infestation from early calf- 
hood may subsequently succumb to Texas fever as a result of excessive 
infestation with ticks, or from infestation with unusually viruhmt 
ticks. Moreover, the method of immunization is not a permanent 
remedy for Texas fever, but requires a continual outlay and treatment 
for all susceptible animals, including native southern cattle on tick- 
free ])astures as well as cattle north of the (luarantine line intended for 
shipment into the South. 

Obviously, the most perfect system of immunization does not remove 
the quarantine line, or permit the transportation of cattle from the 
Southern States to the northern markets without the inconveniences 
and restrictions which are required in dealing with such cjittle. On 
account of this inadequacy, a number of investigators have for several 
years been working along another line of attack which gives hope of 
ultimate success. Drs. Cooper Curtice, Tait Butler, Prof. II. A. 
Morgan, and other investigators have demonstrated that by a simple 
method of pasture rotation, ticks may be eradicated from infected 
pastures within a single year. During the past four years Dr. Butler 
has pmctically eradicated ticks from twelve counties in North Carolina 
at a total cost of $15,000, and in this time not a single case of reinfes¬ 
tation in the area of operation has occurred. 

The method of eradication is based upon known facts concerning the 
life history of the cattle tick, without the agency of which Texas fever 
can not be transmitted. The engorged cattle tick drops to the ground 
from infested cattle, lays its eggs, which hatch into young so-called 
seed ticks, and these remain upon the grass until opportunity is offered 
to attach themselves to cattle. After attachment they remain upon 
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the cattle until fully engorged and ready to drop to the ground for the 
deposition of eggs. It has been shown possible, therefore, to free 
infested animals of their ticks b}^ placing them upon tick-free pastures 
in November, December, and January, during which time all ticks 
drop to the ground; and since the eggs will not hatch in winter, there 
is no risk of reinfestatioii during that time. 

The seed ticks may live without animal hosts from September until 
April, but survive a much shorter time in summer. They may, there¬ 
fore, be starved out by keeping stock off the infested pasture for suf¬ 
ficient time, or the}^ may be destroyed by plowing the land. The 
cattle are then placed on tick-free pastures. 

Morgan and other investigators have pointed out a way by which 
both animals and land may be freed of ticks in midsummer by means 
of the feed-lot system, the animals being excluded from the main por¬ 
tion of the pasture from June t until late autumn. Two feed lots are 
employed, the animals being kept in each twenty days, and the lots 
then plowed. Without discussing the details of this plan, which have 
been published by the experiment stations of Louisiana and Tennes¬ 
see, it is claimed, on the basis of practical trials, that by the feed-lot 
method the stock on a given farm may be freed of ticks within a 
peAod of forty days, even in midsummer. 

The importance of these methods to the cattle industry of the South, 
and to traffic of cattle between the North and South, was never more 
clearly set forth than at the recent meeting of the commissioners of 
agriculture of the Southern States at Ri< hmond, Va. In (‘onnection 
with this meeting, about thirty veterinarians, entomologists, and oth¬ 
ers interested in the South, held a conference on the subject of tick 
extermination, notice of which had previously been sent out." 

It appeared during these discussions that the cattle tick is a serious 
pest aside from its agency in carrying Texas fever. It was said, foi* 
example, to be impossible to produce a high quality of beef in tick- 
infested regions. The presence of ticks stunts the growth of cattle 
so that they are from 200 to 300 pounds short in weight at maturity, 
as compared with northern-grown cattle. In some instances the 
presence of ticks is reputed to influence the fecundity of dairy 
cows to such an extent that they fail to breed until the age of 5 or 6 
years. Cattle are also reduced in condition from excessive infest¬ 
ation to such an extent as to lead to death from starvation and 
irritation. In addition to these annoyances which the southern cattle 
raiser must suffer, the packers offer from one-fourth to one-half cent 
per pound less for southern than for northern animals of the same 
quality. Southern animals must be kept in sepamte pens, and are 
considered as tainted and dangerous, and therefore of less value. 

According to statistics furnished by the Census of 1900, of the 


tfE, S. R., 17, p. 311. 



899 


BXPBRIMENT STATCOK RBCORD. 


fifteen million cattle accredited to the quarantined States, the adult 
cattle were valued at $7 per head less than similar animais in the 
North. Since this difference of $7 per head is partly attributable to 
the presence of cattle ticks, it is thus apparent that this post causes a 
great loss apart from the other annoyances and financial losses occa¬ 
sioned by its existence. Its influence is even more far-reaching, fgr 
by retarding development in animal husbandry it greatly hinders the 
spread of diversified farming and becomes one of the greatest impedi¬ 
ments to the improvement of the soil and other agricultural conditions. 

It was generally agreed by those who had given attention to this 
problem that tick extermination from the South is both possible and 
practicable, and that it will l)e accomplished. In order to get effect¬ 
ive action from this unanimous sentiment the conference adopted a 
resolution requesting Congress to make a liberal appropriation for 
the dissemination of knowledge concerning the methods of tick exter¬ 
mination, and for the work in pushing the quarantine line farther an3 
farther to the South. The commissioners of agriculture of the quar 
antined States were also urged to use all possible efforts in securing 
such uniform legislation as is necessary to bring about the most 
effective cooperation between the State and Federal authorities in this 
work. 

While, therefore, it is generally recognized that effective methods 
of tick extermination have been worked out, it remains to carry on a 
system of demonstration and education for the benefit of stockmen. 
StocKlaws must also be passed in localities where such laws do not 
exist in order that the movements of stock may be regulated. Wher¬ 
ever such laws do exist it is possible to proceed at once with tick 
extermination, and it is believed that with the proper educational forces 
in the field, in the line of farmers’ institutes and personal eonta(‘t with 
interested stock raisers, the natural difficulties in inaugurating such a 
movement will be overcome and the movement itself will proceed with 
satisfactor;y speed. 

The conference was one of great importance and developed much 
enthusiasm and confidence. The subject was considered as being fun¬ 
damental to southern agriculture. With the knowledge already at 
hand regarding the habits and life history of the cattle tick, and the 
proper machinery set in motion to secure concerted action, there is 
more encouragement than ever before to look forward to the ultiniate 
eradication of this scourge. The interests involved should lead every 
State and every farmer to.do his part well. The work can be carried 
on smoothly and economically only when the most thorough coopera¬ 
tion is realized. It will be necessary for the individual farmer not 
only to appreciate the desirability of eradicating the ticks, but of 
cooperating in the work with the county and State officials and the 
^Federal Government. 



CONVENTION OF ASSOCIATION OF AMERICAN AGRICULTURAL 
COLLEGES AND EXPERIMENT STATIONS. 

The nineteenth annual convention of this association was held at the 
Shoreham Hotel, Wa(Shington, D. C., November 14-16, 1905. The 
meeting was one of unusual interest and success, and tlie attendance 
was larger than on any previous occasion. The registration was 
undoubtedly swelled by reason of the annual conventions in Washing¬ 
ton of several other related bodies, which octairred at about the same 
time. Among these were the Associations of State Universities, of 
Farmers’ Institute Workers, of Horticultural Inspectors, and of Offi¬ 
cial Agricultural Chemists. An unusual number of persons intt^rested 
in industrial education and agricultural experimentation was thus 
brought together in Washington, and a large proportion of these 
attended the sessions of the Association of Colleges and Stations, in 
whole or in part. Over 250 persons registered, and the delegation 
which paid its respects to the President on the afternoon of the first 
day of the convention included a considerably larger number. 

GKNEKAL SESSIONS. 

The association was addressed at the opening session by Hon. James 
Wilson, Secretary of Agriculture, and a former member of the associa¬ 
tion. He declared his deep interest in the work of the association and 
his belief in the purposes of the institutions represented. His inten¬ 
tion upon first coming to the Department had been to make it helpful 
to the experiment stations, but he found that it was first necessary to 
strengthen the Department itself. This he had done by building up 
the staff of workers and securing increased appropriations from Con¬ 
gress; and the stage had been reached where more attention could be 
given to aiding the stations. Secretary Wilson declared the greatest 
need of the stations to be more money, and he stated that in his forth¬ 
coming report to Congress he had strongly recommended that larger 
appropriations be made for the use of the stations. He held that this 
would be an economy measure, since there is no economy so far-reach¬ 
ing as the strengthening of the American farmer. 

The annual presidential address was delivered by Dr. E. B. Vopr- 
hees, of New Jersey, on the evening of the first day of the convention. 
This related in the main to some of the duties and responsibilities of 
the agricultural colleges and experiment stations. Doctor Voorhees 
11038—No. 4-05-2 321 
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held these colleges primarily responsible for the kind and amount of 
work done by the stations, because the working staff is the first deter¬ 
mining factor in station work, and it is to the colleges that we must look 
for the fundamental t raining for this work. He urged the need of more 
research work on the part of the stations, and declared that the lack 
of the present limitations were largely due to the inadequate supply^ 
of broadly trained men capable of planning highly scientific investiga¬ 
tions. The speaker called specific attention to lines in which agriculture 
is in need of investigation, to prevent losses of stock and products, and 
to bring districts now largely wastes into more profitable cultivation. 
These illustrations were presented to show that “it is the manifest duty 
of this association, as representing both the colleges and the stations, 
to see to it thift provision is made for the specific training of investiga¬ 
tors; for, all things considered, our progress has been measured and its 
limits fixed by the available men, mther than by material equipment.” 

The report of the executive committee, presented by Dr. H. C. 
White, chairman, briefly reviewed the activities of the committee dur¬ 
ing the year, notably in securing modification of the orders of the 
War Department with reference to military instruction in the land- 
grant colleges, and its efforts in behalf of the bills before Congress 
for the increase of the experiment station appropriation and for the 
establishment of hiining schools. The committee believed that the 
association should concentrate its efforts on a single bill, rather than 
attempt the support of several measures. This suggestion led to con¬ 
siderable discussion later in the meeting, which brought out the quite 
general feeling that preference should be given to the Adams bill; but 
to avoid embarrassifig the executive committee by too rigid restric¬ 
tions it was instructed to concentrate its efforts upon the bill apparently 
in the most favorable condition for passage, provided the mining bill 
be so modified as to recognize the land-grant colleges as the bene¬ 
ficiaries. 

The executive committee suggested a reorganization of the stand¬ 
ing committees of the associatiop, and njade recommendations in this 
regard, which were referred to a special committee, whose report, 
presented later, provided for four standing committees, viz, (1) instrOc- 
tion in agriculture, {*2) graduate study, (3) extension work, and (4) ex¬ 
periment station organization and policy. These committees are to 
consist of six members e^ich, to be appointed by the retiring president, 
and provision is made for a gradual rotation in the membership so that 
the terms of only two members will expire each year. Vacancies 
occurring during the year are to be filled by the committees them¬ 
selves. The appointments upon these committees, with the terms of 
office, are as follows: In^tntctvm in agriculture —A. C. True andT, F. 
Hunt, tlu’ee years; H. T. French and H. C. White, two years; J, F. 
Duggar and W. E. Stone, one year. Ch^admate study —L. H. Bailey 
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and H. P. Armsby, three years; M. H. Buckham and R. H. Jesse, 
two years; W. O. Thompson and Brown Ayres, one yejir. Ki'tenmon 
wirrk —K. C. Butterfield and C. R. Van Hise, three years; B. W. Kil¬ 
gore and C. F. Curtiss, two years; A. M. Soule and W. M. Hays, 

one year. Experiment station organization and policy .E. Davenport 

and C. D. Woods, three years; W. A. Henry and H. J. Waters, two 
years; M. A. Scovell and C. E. Thorne, one year. 

In the course of its report the executive committee referred to the 
death during the year of President H. H. Goodell, who had been an 
active worker in the association since its organization, a member of its 
executive (jommittee for fourteen years and chairman of that committee 
for eight years. The committee had made special provision for a 
memorial address upon the life and services of President (loodell, 
which was presented 1)}’ President W. E. Stone. In this the speaker 
paid an eloquent tribute to President Goodell, his work and achieve¬ 
ments, his indomitable energy and perseverance in what he undertook, 
and especially those sterling (jualities of heart and mind which com¬ 
manded the esteem and aft'ection of all who came to know him. 'Mle 
lived a full and rich life of service in a great cause, and left a iH^cord 
of permanent achievements, but the finest and best of his life was 
known only to his intimate friends and to his students, to whom he 
revealed a true nobility of conduct and a splendid character that was 
an inspiration to all who came within its influence.'’ 

Resolutions of respect and esteem were adopted by the association, 
and the address was ordered printed, separate from the proceedings, 
for more general distribution. 

Dr, A. C, True presented the report of the bibliographer of the asso¬ 
ciation, noting nearly a hundred bibliographies which had appeared 
during the year upon subjects of interest to agricultural investigators. 
Most of these have been listed in this journal. The report of the 
treasurer, J. Ij. Hills, showed receipts for the year of $1,568, expenses 
amounting to $1,200.05, and a balance on hand of $996.87. . 

The report of the committee on uniform’fertilizer and feeding-stuft* 
laws, by Dr. H. J. Wheeler, chairman, showed that there had been sev- 
eml new laws passed or modifications of old laws during the year, which 
had in general followed the recommendations of the committee, and that 
in several other States there was dissatisfaction with the present laws 
which might lead to changes. The opinion was expressed that in gen¬ 
eral the movement is gradually in favor of the general provisions for 
fertilizer legislation recommended by the association. 

The committee on methods of teaching agriculture reported, through 
Dr. A. C. True, chairman, that 20,000 copies of last year’s report of 
the committee on teaching agriculture in rural schools had been printed 
and distributed during the year. The committee desired in future to 
work along two main lines, viz, (1) to study courses of agriculture to 




324 


EXPERIMEirr STATION BBCOBD. 


be taught in secondary agricultural schools and other high schools 
generally, and (2) to make a more detailed study of college courses in 
animal husbandry and develop some special topic of this subject from a 
pedagogical standpoint. Dr. True then explained the work of this 
Offic(‘> in relation to agricultural education, pointing out the recognition 
it has received as a leading agency for the promotion of this branch && 
education, and the action of the Secretary of Agriculture in request¬ 
ing from Congress an in(U*eased appropriation of $5,000 for the devel¬ 
opment of work along this line. 

The committees on graduate study rej)orted, through Prof. L. H. 
Bailey, chairman, that arrangements have been made for holding a 
second session of the' school of graduate study at the University of 
Illinois during the coming summer. A canvass of the agricultural 
colleges for subscriptions of $25 a year toward the maintenance of the 
graduate school, as provided for by the association last year, showed 
27 cndlegcs favorable to making such subscription, 15 unfavorable, and 
4 doubtful. The committee emphasized the importance of the gmdu' 
ate school, which it thought should be a regular and continuous work 
of the association. It held that the school should be an Institution of 
the association, and that it should assume responsibility for its pol¬ 
icy and management. The college where the school was held would 
then be the agent of the association. The sources of income for the 
graduate school would be (1) fees from the students, which it thought 
should be fixed at $10, (2) the contributions from the association, 
derived from th(‘ colleges subscribing, and (3) the contributions of the 
institution at which the course was given. The report of the com¬ 
mittee, with its recommendations, was adopted. 

'The committee on pure-food legislation reported, through Dr. W. A. 
Withers, chairman, that progress had been made in extending and 
strengthening the State laws relating to foods, and also in the better 
execution of pure-food laws. It referred to the satisfactory workings 
of the inspection of imported foods as indicating the advantages of a 
national pure-food taw. 

The rei)ort of the committee on the collective college and station 
exhibit at St. Louis was presented by Dr. W. II. Jordan, chairman, and 
was received and the committee discharged. It was shown that of the 
$100,000 appropriated for this exhibit, only about $90,000 had been 
expended. The report gave a history of the origin and preparation of 
the exhibit, description of the various parts as installed, and of the 
so-called outside exhibit, together with other details. By vote of the 
association it was placed on tile in the Office of Experiment Stations 
for future reference. 

The report of the committee on indexing agricultural literature, 
presented by Dr. A. C. True, chairman, described the progress which 
has been made in the library of the Department of Agriculture in 
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indexing scientific periodicals relating to agricultural investigations 
and the preparation of cards which are printed by the Libmry of 
Congress.' Thus far about 7,(X)0 cards have been issued. At pres¬ 
ent there are only 10 subscribers for the complete sets and 11 for 
partial sets, and the (|uestion has arisen whether it is worth while to 
continue this work. It was pointed out that at least 35 subscribers 
for the complete index would be retpiired to warrant its continuation. 
The undertaking was originally authorized by the association, and the 
members were therefore urged to investigate the characbu* of the 
index to determine whether or not it should receive their future- 
support. 

The committee on rural cngincH'ring reportcnl through Dr. W. E. 
Stone, chairman, that progrc\ss had been made in strengthening the 
courses in this subject at several institutions, but that sufficient impor¬ 
tance had not been attached to this subjc'cXto give it a coordinate place 
with such subjects as horticulture, animal hiis})andry, agronomy, etc. 
It was believed that the best work could not be ac'complished until 
this is done. The work of this Office in testing pumps, windmills, 
etc., was thought to be of material benefit to professors of rural engi¬ 
neering, as was also the work in irrigation and drainage. The com¬ 
mittee believed there was nc'ed for a few institutions in tlie country to 
establish courses in rural engineering, and that that department should 
be of coordinate rank with such departments as agronomy, animal 
husbandry, etc. 

Resolutions were passed indorsing the work of this Office along the 
lines of agricultural education, and also of irrigation and rural 
engineering. 

Assistant Secretary W. M. Hays, for the committee on animal and 
plant breeding, reported the growth of the American Breeders’ Asso¬ 
ciation to an organization of about six hundred members, and the suc¬ 
cessful annual meeting held at Champaign, III., in February last. This 
committee was discharged, as it has accomplished the purpose for 
which it was organized. 

The establishment of institutions for teaching and research work in 
forestrj^ in connection with the land-grant institutions was discussed 
by Prof. S. B. Green, who introduced a resolution looking to national 
aid, and by Gifford Pinchot, of the Forest Service. As the associa¬ 
tion had decided to confine its efforts toward legislation as previously 
indicated, the resolution was laid upon the table. 

President K. L. Butterfield offered a resolution instructing the 
executive committee to take steps to secure, if possible, the establish¬ 
ment of a department of rural agricultuml education in the National 
Educational Association. The resolution was adopted. Hon. W. T. 
Harris, Commissioner of Education, made a brief address in which he 
expressed the view that agricultural education should be considered 
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each year in one of the special departments of the National Educational 
Association. 

A vote of confidence and thanks was ordered sent to Representatives 
Adams and Mondell for their efforts in behalf of the bills in their 
charge for the further endowment of the experiment stations and the 
establishment of mining schools. The association also voted to lend 
its aid in support of national appropriation for the control of the 
*uoth. It went on record as indorsing the continuance of the 
collection and publication of data by the United States Department of 
Agriculture relative to the condition and yields of farm crops, for the 
use of farmers and for students in rural economics. 

Invitations were received from California, Washington, and Louisi¬ 
ana for the association to hold its next annual meeting in these States. 
The telcgmms from various parts of California were especially numer¬ 
ous, and much interest was manifested >)y the association in holding 
its next session in that State, in view of the meeting there of the 
National Educational Association next summer. The matter was left 
as usual in the hands of the executive committee. 

In the election of officers M. H. Buckham, of Vermont, was chosen 
president; C. C. Thach of Alabama, K. H. Jenkins of Connecticut, 
J. H. Worst of North Dakobi, B. I. Wheeler of California, and 
Luther Foster of New Mexico, vice-presidents; J. L. Hills, of Ver¬ 
mont, se(;rctary and treasurer; and A. C. True, of this Office, bibli¬ 
ographer; executive committee, H. C. White of Oeorgia, J. L. Sny¬ 
der of Michigan, W. H. Jordan of New York, C. F. Curtiss of 
Iowa, and L. H. Bailey of New York. 

In the section on college work and administration, C. R. Van Hise, of 
Wisconsin, was chosen chairman, and H. C. Price, of Ohio, secretary. 

B. C. Buffum, of Wyoming, was elected chairman of the section on 
experiment station work, and M. A. Scovell, of Kentucky, secretary. 

H. P. Armsby of Pennsylvania, C. F. Curtiss of Iowa, and the 
secretary of the section (ex officio) compose the programme committee 
of the latter section. 

SECTION ON COLLEGE WORK AND ADMINISTRATION. 

The general theme for discussion in this vsection was The Field and 
Functions of the Land-Grant Colleges, which was (lonsidered under the 
three heads—curriculum, discipline, and environment. 

In a paper on A Minimum General Culture Requirement, President 
A. B. Storms held that the students which the land-gmnt colleges 
attract are not prepared for severely technical courses, and hence pro¬ 
vision should be made for general culture studies during the first two 
years of the course, with opportunity for election in the last two years. 
The students should not be occupied in acquiring mere manual dex¬ 
terity, which can be more cheaply learned in the workshop. 
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President J. M. Hamilton discussed the Relative Amounts of Pure 
and Applied Science. He held that the land-grant colleges should 
give a good foundation in pure science, not for intellectual training 
alone, but as a preparation for the work in applied science. There 
should be diversit}’ in this also, for the application of pure science 
frequently calls for the union of several branches. In view of these 
considerations he would have a large amount of pure science work in 
the early part of the land-grant college course, and make the later 
science work thoroughly industrial. 

Prof. F. W. Rane, in his discussion of Courses in Agriculture, 
Horticulture, and Allied Subjects, confined his remarks mainly to 
horticulture. In his scheme for utilizing the 150 hours assigned to 
horticultui’al courses, 20 hours were given to the study of propaga¬ 
tion, 60 to pomology, 50 to olericulture, and 30 to floriculture. Charts 
were also exhibited which showed a syllabus of a separate course in 
horticulture, and of horticulture as it is now given in several States. 

Dr. H. W. l^ler distjussed what constitutes a ‘liberal and practical 
education” for an engineer, making suggestions as to the allotment of 
time between general science and professional work; and Dr. W. E. 
Stone and President J. L. Snyder considered the desirability of degree 
courses in home e(?onomics. The former held that since the manual 
operations of this country are performed by the uneducated people, 
there is no place for manual training in the degree courses, but that 
skill in manual operations should bo acquired in the lower schools. 
President Snyder maintained that manual development might to a cer¬ 
tain extent be considered one of the legitimate aims of a college course, 
which ought to be in the broadest sense a preparation for life; and he 
outlined a tentative degree course in home cconomi(‘s. 

In discussing these papers Prof. L. H. Bailey pointed out a tendency 
to react from the exclusively or severely technical undergraduate 
courses, and to hold somewhat closely to some of the traditions of 
education. He noted further a growing disposition to occupy the first 
two years of the college course with the fundamental or pure science 
subjects, a drift of opinion toward humanizing the conduct of courses 
in all of the land-grant institutions, and ‘‘an increasing sympathy 
with the work-a-day life,” a desire to introduce other subjects which 
have to do with the every-day life of the people, and a general indica¬ 
tion that the courses, particularly on the agricultural side, are not 
regarded as severely technical. Particularly was he impressed with 
the emphasis placed upon the ideals of education rather than piactical 
utility. 

Student Control was the topic of a paper presented by President 
W. O. Thompson, who discussed (1) student government as originated 
atfthe University of Illinois in 1869, and tried subsequently at a num¬ 
ber of other institutions; (2) faculty control, and (8) administrative 
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control. He favored the latter method, which places the matter of 
discipline entirely in the hands of the president of the college and 
does away with the necessity for elaborate rules and regulations. The 
discussion following seemed in general to favor this view. 

In discussing the relation of the land-grant colleges to the State 
universities, President W. J. Kerr stated that since 1862, in response 
to a demand which found its first concrete expression in the land-grant 
act, the courses in the State universities have been greatly modified, 
the changes being toward ‘‘education related more directly to the 
practical affairs of life.” 'Che logical division of work in the States 
having separate institutions he thought would be for the universities 
to offer courses in liberal arts and the professions, while the land- 
grant colleges would offer all of the technical courses in agriculture 
and the mechanic arts. 

In a paper on The Normal Schools, President K. C. Babcock brought 
out the fact that comparatively little is now being done to train teach¬ 
ers for small towns, villages, and rural communities. He urged that 
the land-grant colleges should help the normal schools by offering 
short courses for teachers, holding institutes, and sending out their 
officers to give courses and lectures in normal schools. The same gen¬ 
eral <;onception of the duty of the land-grant colleges in the movement 
for the improvement of public schools was held by Dr. A. C. True, 
who read a paper on The Public Schools. He said that the colleges 
should study the programmes of the public schools, come into close 
touch with their school officers and teachers, provide courses of study 
which will be attractive to school officers and teachers, and by summer 
schools or otherwise seek to bring such persons into direct contact 
with the system of education represented in these colleges. Elemen¬ 
tary and secondary courses in agriculture and mechanic arts in the 
public schools are required to direct students to the land-grant col¬ 
leges and to prepare them to enter their courses. 

Prof. John Hamilton discussed the relation of the land-grant col¬ 
leges to the farmers, and pointed out three great fields in which these 
institutions should work, viz, (1) the college class room—four-year 
courses, short courses, and post-graduate courses; (2) college exten¬ 
sion work, including correspondence courses, farmers’ institutes, 
movable schools of agriculture, and pmctice farms, and (3) normal 
schools of agriculture for training capable farmers to take part in the 
extension work of the colleges. 

SECTION ON EXPERIMENT STATION WORK. 

The two subjects arranged by the programme committee for consid¬ 
eration in this section were (1) soil investigations and (2) how much 
demonstration work and what kind should the experiment statibn 
undertake? 
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Under the first subject Dr. C. G. Hopkins presented a paper on Soil 
Fertility in Relation to Permanent Agriculture, in which he called 
attention to the widespread decline of the fertility of farm lands in the 
United States, due to exhaustive systems of cropping and export of 
fertility from the farm. The extension of animal husbandry, involv¬ 
ing the feeding of a large proportion of the crops grown to animals on 
the farm, and thus insuring the return of the fertility to the soil, 
would act as a partial check to this exhaustion; but it was pointed out 
that about 80 per cent of the farmers of the United States are giving 
attention almost exclusively to (U’op production, and that a large pro¬ 
portion of them will probably never take up animal production to an 
extent that will result in an in<*rease of fei’tility of their farms in this 
way. It is therefore necessary for such farmers to adopt systems of 
cropping, supplemented by the use of fertilizers, whi(‘h will enable 
them to maintain the balance of fertility or turn it in their favor. 

The experiments of the Illinois Shition with various systems of 
cropping and fertilizing on different soil horizons, on represemtative 
Illinois soil areas and types, were briefly nndewed, the nvsults of 
chemical analysis and pot and field cxp(U‘iinents usually agreeing in 
showing that in these soils phosphoric acid is usually the principal 
requirement and the only one which needs to be applied in commer¬ 
cial form. The soils are, as a rule, abundantly supplied with potash, 
and nitrogen is readily and cheaply obtained by growing leguminous 
plants. The cheapest and most efliciont means of supplying the phos¬ 
phoric acid has been found to be by the use of fine-ground rock phos¬ 
phate in connection with green manures or other materials supplying 
abundance of decaying organic matter. The efficiency of such cheap 
phosphates as compared with the more expensive acid phosphates has 
also been demonstrated at the Maryland, Ohio, and Pennsylvania 
stations. 

In the discussion following this paper. Director C. K. Thorne 
pointed out the fact that virgin soils and those long under cultivation 
behave very diiferently toward the same systems of (jropping and 
manuring; Dr. 11. J. Wheeler called attention to the unsuitability 
of untreated phosphates to exhausted soils and to market-garden crops; 
and Prof. W. P. Brooks stated that a large proportion of the soils of 
New England are in special need of potash, and that it is impossible to 
determine the fertilizer requirement of a soil apart from the peculiar 
needs of the particular crop to be grown, a fact which was strongly 
emphasized by other speakers. 

In a paper by Dr. A. M. Peter on Some Results of an Old Method 
for Determining Available Plant Food in Soils, read by the secretary 
of the section, a compilation was given of the results of determina¬ 
tions, made in 1854 by R. Peter, State geologist of Kentucky, of the 



830 


EXPEBIMENT STATION EEOOB0. 


relative solubility of the constituents of virgin soil, old lield soil, and 
subsoil in carbonated water (saturated with carbon dioxid under a 
pressure of two atmospheres). The averages of 33 determinations in 
each case showed the greatest solubility in case of the virgin soil and 
least in case of the subsoil. The variable character of the carbonated 
water and its low solvent power for phosphates arc considered insupeF- 
able objections to its use for this purpose. The author recommended 
one-fifth normal nitric acid, and reported comparative studies of the 
solubility in this acid of the potash, phosphoric acid, and lime of good 
and poor tobacco soils and of pasture soil, as well as of the firat two 
in hydrochloric acid of 1.115 sp. gr. The results showed a small 
percentage of available potash, but very large amounts of available 
phosphoric acid and lime, in all soils and to all depths down to 2 feet. 
Incidentally it was found that the poor tobacco soil was much richer 
in nitrates than the better soil. Methods of sampling soils were 
briefly discussed, and the concentrating of attention on the first 6 
inches of soil as that part of most importance in plant production was 
advised. 

Director C. K. Thorne presented a paper on Soil Investigation, in 
which he pointed out the necessity of supplementing chemical analysis 
and pot experiments with carefully (»ondu(ded field experiments, and 
also of giving more attention to the biological processes in the soil. 
.The results of a 7-year rotation with corn, oats, and wheat, and of a 
3-year experiment with clover, at the Ohio Station, using lime and 
various fertilizer com})inations, were reviewed, showing that phos¬ 
phoric acid is apparently the first requirement of cereals on the soils 
experimented with, and lime the first requirement of clover, potash 
being second in importance for this crop. The beneficial effect of the 
lime, particularly on the clover crop, was apparently due to the acid 
condition of the soil, the character of the growth of the clover being 
a reliable index of the acidity and the need of lime. Such acid soils 
were shown to be widely distributed in Ohio. 

Attention was called to the fact that the action of certain forms of 
nitrogen, particularly ammonium sulphate, on acid soils is greatly 
improved by applications of lime. It was also noted that plants varj^ 
with reference to sensitiveness to soil acidity, wheat being especially 
resistant. While the sounu^ and nature of the soil acids are not well 
understood, there are indications that they may be, in part at least, 
the result of biological processes. 

Discussing this paper, Dr. J. G. Lipman urged the importance of 
more careful study of the relation of acidity to bacterial activity on 
the one hand and to the physiological processes of the plant on the 
other, especially as affecting the solubility of the nitrogen compounds 
present in the soil or diffused from the cells of the plant roots or the 
root tubercles. 
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Dr. H. J. Wheeler made some suggestions regarding profitable lines 
of research in connection with soils, including study of chemical means 
of differentiation of the forms of phosphoric acid in soils, influence of 
soil treatment on the biological processes of the soil and tlie growth of 
plants, maximum limits of application of lime, influence of the growth 
of one plant upon the growth of its successor upon the same soil, 
influence of soil texture ui>on the growth of different plants, availability 
of plant food, the relative a\ idity with which different plants take up 
soil potash and soda, and the reliability and applicability of Loew’s 
hypothesis regarding a necessary fixed ratio between lime and 
magnesia in produ(*tive soils. 

In the discussion of the subject of demonstration work. Director 
Thorne explained the Ohio system of (1) test farms on which experi¬ 
mental work is carried on in different parts of the State; (2) coopera¬ 
tive experiments with farmers, taking up simpler phases of station 
work, and intended primarily to develop farm experimenters in each 
locality, and (3) special arrangement for particular pitH*es of work. 
Some features of the work done under this system are experimental 
and in part maintaitied l)y Federal funds; a large part is purely 
demonstration work and is maintained by State funds provided for 
that specific purpose. The importance in cooperative work of reliev¬ 
ing the farmer from pecuniary responsibility and of maintaining strict 
supervision of the work through station officers was pointed out. The 
speaker urged the ne^ed of extension of demonstration work. 

Dr. Hopkins explained the system of combined experimental and 
demonstration work followed in Illinois on the farms (jontrolled by 
long-time lease or purchase on the various typical soil areas of that 
State. Pi-of. L. C. Corbett drew a sharp distinction Iwtwcen experi¬ 
mental work and demonstration work, holding that the latter should 
have as its prime object the teaching of remunerative methods of 
farming, as illustrated in the work of the Department demonstration 
farms in the cotton belt. Similar views were expressed by Director 
C. D. Smith, who cited various illustrations of ways in which the sta¬ 
tion had been instrumental in introducing more profitable farm prac¬ 
tices in Michigan by means of demonstration experiments. 

Dr. W. H. Jordan, of New Yoi’k, thought that agricultural knowl¬ 
edge passed through three stages in reaching the farmer, (1) labora¬ 
tory investigation, (2) test in practice, (3) general introduction. 
Experimental work ends with the second stage. The third is purely 
demonstration work, and is not the province of the stations under the 
Hatch Act. Director Hills, of Vermont, thought discovery to be the 
primary object of the stations, and that demonstration work was out¬ 
side their province. Dr. Wheeler believed the discovery and test in 
practice of scientific truth the proper functions of the station. The 
dissemination of results by demonstration and like means he held to 
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be an educational function and to belong properly^ to the extension 
departments of the colleges. Prof. T. F. Hunt urged that more atten¬ 
tion should be given to the study of agricultural economics, so that 
there will be a better basis for advice as to business methods and man¬ 
agement on the farm. 

Prof. W. J. Spillman maintained that the purpose of demonstration 
farms should be to teach profitable methods of farming, based upon 
scientific investigations and the experience of successful farmers. 
Demonstration work is a necessary supplement of the present system 
of investigation and dissemination. He briefly explained some features 
of the work of the Department in farm management. Dr. H. P. 
Armsby warned against encouraging exaggerated expectations on the 
part of farmers from experiment station work. The farmer should 
be encouraged as far as possible to work out the problem of farm 
management for himself, a view which was concurred in by others. 

A repoiii on the federation of agricultural organizations in ditferent 
States of the Union was submitted by Dr. II. J. Wheeler. This 
paper showed that in 12 States federation has already been secured and 
that other States are contemplating fedenition. The report was 
accepted and the committee continued. 

A preliminary report on the unification of terms for reporting 
analytical results was submitted by Dr. C. (i. Hopkins, chairman of 
the committee on this subject. The report contained unanimous 
recommendations with regard to terms to be used in reporting analyses 
of feeding stuffs, foods, sugars, and insecticides, but the committee 
was unable to agree as to terms to be used in soil and fertilizer analy¬ 
sis, the disagreement being with regard to the use, proposed by Dr. 
Hopkins, of the ‘‘element” system of nomenclature. 

Prof. H. Snyder presented the report of the committee on testing 
cereals, which noted the limited character of the literature relating to 
the testing of wheat and flour for industrial purposes, and discussed 
briefly some of the factors which have been shown to control flour 
yield and bread-making quality. Flour yields have been shown to 
be directl}’' proportional to weight per bushel, but bread-making qual¬ 
ity does not follow the same rule. Color and hardness are controlling 
factors in determining commercial value of wheat for milling pur¬ 
poses. There are many unsettled points in connection with the rela¬ 
tion of the amount and character of the protein to bread-making qual¬ 
ity. The committee proposes to take up first methods of preparing 
flour for test. The report was accepted and the committee continued. 

The main general topic proposed for discussion by the section at the 
next convention was Animal Nutrition, but the opinion seemed to gen¬ 
erally prevail that the oflicers of the section and the programme com¬ 
mittee should be left free to change the topics if contingencies should 
arise which would make it desirable to do so. 
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Methods of titration of phosphoric acid, O. J. Hlavnicka {Ztschr. Amjew. 

18 {1905), pp, 655, 656; ahs. in Analyst, 30 {1905), No. 352, pp. 257, 258).’-i:\\o author 
describes what he (roiisiders to l)e a simple an<l practical moditication of Hiindeshagen^s 
method. The phosphoric acid is precipitated as magnesium-ammonium phosphate 
by the citrate method, the precipitate colle(‘ted on a hardened filter pai^er, washed 
first with 2J {ler cent ammonia and then with alcohol until free from ammonia, the 
total volume of the washings not exceeding about 40 cc. ^‘The precipitate is then 
washed off with cold water into a porcelain dish (total volume required about 200 cc.), 
and, after ^he addition of a few drops of methyl orange solution (strength, 0.1 per 
cent), decomposed with a slight excess of y-V-norrnal HC'!, and the excess found by 
titration w’ith y\-normal NaOH (1 cc. /o-normal acid=0.01065 gm. P^Oj).’^ 

A rapid volumetric method for the determination of phosphoric acid, 
W. ]i. IIHIT and F. W. Steel {Pror. Soe. (-hem. Indm. Victoria, 1905, Mar.-Apr.; 
Chem. Neirn, 92 {1905), No. 2389, pp. 118, ii4).—A slight nio<lification of Littmann’s 
method (E. S. K., 10, p. 513) is described and recommended as preferable to Pem¬ 
berton’s method for commercial work. 

Solubility of lime and magnesia in solutions of sodium chlorid with or 
without sodium hydroxid.—Application to the separation and estimation 
of the two substances, PI Maigrkt (Bui. Bov. Chim. Par in, S. ner., 33 (1905), No. 
11, pp. 631-6S4i figf*- 2; ahn. in Jour. Chem. Soc. [London], 88 (1905), No. 513, II, p. 
482 ).—The author makes use of the fact that while lime is fairly soluble, magnesia 
is insoluble in 8<»lutions containing less than 160 grn. per liter of sodium chlorid in 
presence of 0.8 gm. per liter of sodium hydroxid in extending and making more 
accurate D’Anselme’s method of estimating lime and magnesia. 

The method proposed by the author is as follows: To 100 cc. of the 8C)lution in a 
200 cv.. flask add 20 cc. of a solution containing sodium carbonate, 100 gm., and 
so<lium hydroxid, 20 gm., per liter, the equivalent of which in 2-normal hydro¬ 
chloric acid is known. Heat the mixture to boiling, cool, and make up to 200 cc. 
with a solution of sodium chlorid, 160 gm. per liter. Shake the mixture, filter, and 
titrate 100 cc. of the filtrate with 2-normal hydrochloric acid, using tropeolin as 
indicator. The difference between twice the burette reading and the ecjuivalent of 
the alkaline solution added gives the total magnesia and lime present in terms of 
2-normal hydrochloric acid. 

To determine magnesia alone add to 100 cc. of the solution 10 cc. of a solution of 
sodium hydroxid, 80 gm. per liter; dilute to 1 liter with a solution of sodium chlorid, 
160 gm. per liter; shake, filter, and titrate 500 cc. of the filtrate with 2-normal 
hydrochloric acid, using phenolphthalein as indicator. The difference between the 
burette reading multiplied by 2 and the amount of sodium-hydroxid solution added 
gives the magnesia present. The difference between this and the first determination 
gives the lime present. 

On the determination of nitrogen by the Kjeldahl method, S. P. L. Soben- 
BKN, C. Pbdebssn, and A. C. Anderson {Compt. Bend. Lab. CatUherg, 6 (1906), No. 

333 
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3, pp, m-136, 193--208; nbft. in Anali/al, 30 {1906), No. 364, />/>• 314, The appli¬ 

cability of the Kjeldahl inothod to the determination of nitrogen in such compounds 
as creatin, creatinin, lyein, and uric acid is discussed and precautions to be observed 
to secure accuracy are explained. 

A modification of the S^'eldahl method for the determination of total nitro- 
g^en in urine, A. Babks {B^d. Pharm. et Chhn. Rouinanie, 1906, May-.Tunc; abs. in 
Ann. 0iim. Analyt., 10 {1906), No. 9, p. 366).—\i\ the method proposed 2 to 5cc^of 
urine is digeste^l in a 100 cc. flask with 2 cc. of hydrogen peroxid, 0.1 to 0.15 gm. of 
sodium oxalate, and I to 1.5 cc. of concentrated sulphuric acid. The time of diges¬ 
tion never exceeds Ij hours. Sodium hydroxid maybe added and the nitrogen 
<ietermined in the usual way, or it may be determined volumetrically by means of 
sodium hypobromite. 

Volumetric determination of nitrous acid by means of ceric sulphate, G, 

Hahbieri {('hnn. / Ay ., 29 {1906), pp. 668, 669; ahs. in Analyst, 30 {1906), No. 364, p. 
320). —The nitrite is oxidized to nitrate by the addition of an excess of ceric sul¬ 
phate, the excess of the latter l)eing decomj>osed by the addition of potassium iodid 
and the lil)erated iodin titrated as usual. 

On the determination of ammonia in water, (Uvalier and Autcs ( Bui. Soc. 
Chirti. Paris, 33 {1906), }ip. 746-747; abs. in Analyst, 30 {1906), No. 364, P- 319 ).— 
From the results of a series of exj)erimcnts the authors conclude that the iodid 
method of Trillat and Tundiet (K. 8. R., 17, p. 112) is less sensitive than that of 
Nessler, no coloration being perceptible until the proportion of ammonia is as much 
as 3 mg. per liter. This necessitates, in case of water containing small amounts of 
ammonia, evaj)oratioii which is as te<lious as the distillation in the Nessicr process. 
It was also found that the black coloration of the iodid was very unstable and dis¬ 
appeared almost coinpleU'ly after 2 or 3 minutes. 

Determination of the organic nitrogen in potable waters, J. (-. Brown (/Voc. 
Chem. Soc. London, 21 {1906),pp. 208,209; abs. in Analyst, 30 {1906), No. 364, ;>• 316).— 
**Details are given of a process for the determination of the whole of the organic- 
nitrogen in water and sewage effluents. The process essentially consists in the dis¬ 
tillation to <lrynessand subsequent ignition of a mixture of a portion, usually 200 cc., 
of the sample, without previous evaporation, with pota.ssium hydroxid and potassium 
permanganate. The operation is carried out either in a Jena glass or in a co])per 
retort, and the evolved ammonia is determined by Nessler’s reagent as usual.” 

Report of committee on standard methods of water analysis to the labo¬ 
ratory section of the American Public Health Association {Jour. Infect. Diseases, 
1906, Sup. 1, May, pp. 1-141). —This is the report made to the laboratory section at 
the Havana meeting of the American Public Health Association, January 9, 1905, 
outlining the progress in water analysis and destTibing the best current practice. 
The report is baaed on the results of 5 years’ cooperative work on the part of several 
of the most active water analysts ami bacteriologists of the country and covers in 
great detail the w'hole field of water analysis, physical, chemical, microscopical, and 
bacteriological, including under the latter a revision of the report of the bacteriological 
committee of the American Public Health Association published in 1897. 

• ‘‘The methods of analysis presentecl in this report as ‘standard methods’ are 
believed to represent the best current practice of American water analysts, and to be 
generally applicable in (!onnection with the ordinary problems of water purification, 
sewage disposal, and sanitary investigations. . . . Detailed <le8cription8 of the 
various methods recommended are given in concise form, covering the essential fea¬ 
tures of each determination. It is assumed that those using these directions are 
thoroughly grounded in the fundamental principles of chemistry and biology, and 
that they are also familiar with the leading literature upon the subjec^t.” 

The report brings out quite sharply the limitations which have been placed on. 
purely chemical determinations such as “free ammonia” and “albuminoid ammo- 



AGRICULTURAL CHEMISTBr, 


885 


nia” by recent investigations and the greatly increased importance of biological ami 
physical examination, the last rendered necessary by recent progress in methods of 
precipitation, sedimentation, and water softening. 

A bibliography is given containing “a list of references to the works most con- 
salted in America, arranged for the purpose of assisting the reader in getting in touch 
with the general aspects of a method, including its history and application, together 
with full technical details of the procedure as n(»w practice<l. 

*^No attempt is made to report upon the interpretation of the results of water 
analyses or upon the classification of bacteria, as these subjects are receiving the 
attention of other committees of the association.^' 

Progress in the chemistry of waters, including natural and artificial min¬ 
eral waters, A. Goldberg {Chem. Ztg.y 29 (/.m5), Ao. 10, pp. .~A brief 

review of investigations relating to this subject, with numerous references to 
literature. 

The volumetric determination of reducing sugars, A. R. Lincj and T. Henole 
{Analyst, SO, {1905), No. 851, pp. 182-190 ).— Ferrous thioc’yanate has been found by 
the authors the most satisfactory indicator for titrating sugars with Fehling’s solution. 

The indicator is prepared by dissolving 1 gm. of ferrous ammonium sulphate and 
1 gm. of ammonium thiocyanate in 10 cc. of water at a tempemture of about 45 to 
60° C., C(X)ling the solution, and mlding 50 cc. of concentrated hydrochloric acid. 
The solution is decolorized by the addition of a little zinc <lust. The Fehling’s solu¬ 
tion is not diluted. The sugar solution should be of such a strength that 20 to 30 cc. 
will reduce 10 cc. of Fehling’s solution. 

A study of the hydrogen peroxid method of determining formaldehyde, 

J. K. Haywood and B. H. Smith {Jour. Amer. (Jhem. Soc., 27 (1905), No. 9, pp. 118S~ 
1188). —The methods of Blank and Finkenlieiner and of Fresenius and Griinhut 
served as a basis for the testa reported. A modified procedure for carrying out the 
former method is suggested. 

A new method f^or the detection of formalin in milk, Utz {Chem. Ztg., 29 
{1905), No. 49, p. 869). —Unless added to milk in larger quantities than are neces¬ 
sary for the purposes of preservation, formaldehyde was not found to interfere with 
the tests used to distinguish boiled from raw milk. 

Winckel’s test for enzyms was found very delicate for detetiting formaldehyde in 
milk. Equal parts of milk and hydrochloric acid, sp. gr. l.H), are heated with a 
crystal of vanillin, when a violet or raspberry color shows the presence of formalde¬ 
hyde, a faint trace, however, being indicated by a yellow color. The author found 
that piperonal or p-oxybenzaldehyde could be substituted for the vanillin, though not 
with quite so satisfactory results. This method of detecting formaldehyde was not 
found applicable to other food products than milk. 

New method of rapid milk analysis, F. Bobdah and Touplain Chim. 

Analyt., 10 {1905), No. 7, pp. 267, 268; Rev. 8oc. JScL Hyg. Aliment., 2 (1905), No. 2, 
pp. 16S-168). —Ten cc. of milk is added drop by drop to 25 cc. of 65 per cent alcohol 
acidified by acetic acid in a weighed sedimentation tube. After standing for a few 
moments this is centrifuged, the supernatant licpiid decanted, and the precipitate 
washed twice in 50 per cent alcohol, using 30 cc. for this purpose. 

Lactose is determined in the liquid obtained by means of Fehling’s solution. Fat 
is determined by extracting the precipitate with alcohol and ether, centrifuging, and 
again extracting with ether, the decanted liquids being collected in a tared dish, 
evaporated, and the fat weighed. The casein remaining in a fine iw^wder in the 
original sedimentation tube is then dried and weighed, after which it is incinerated 
and the ash determined. 

New method of milk analysis, J. Bellier (Ann. Chim. AveUyt., 10 (1905), No. 7, 
pp. 268'-276).-~An. the gravimetric method described the absorbent material used is 
a medium toe sponge previously cut into small pieces and prepared by treating sue- 
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cessively with dilute hydrochloric add, alcohol, ether, and water, and drying. The 
weight of the sponge then remains practically constant, the inaxifuum loss in the 
subsequent operations being place<i at 1 mg. The piece of sponge is weighe<l, mois-^ 
tened with distilled water, and made tr) absorb 5 cc. of milk. It is then dried at 80® 
C. to a constant weight, 3 hours being generally sufficient. 

The total solids are then ascertained by loss in weight. The fat is then extracted 
in a Soxhlet apparatus and also determined by the loss in weight. The sponge con¬ 
taining the solids-not-fat is then subjectetl to fumigation with formaldehyde gas to 
render the proteids insoluble, and is then thoroughly washed with 50 per cent alcohol 
containing 5 per cent acetic acid and with distilled water to remove the milk sugar 
and mineral matter. The sponge is then dried and weighed, the loss in weight rep¬ 
resenting the proteids and also about 2 mg. «>f ash for an original 8ami)le of 5 cc. of 
milk. Ash is determined on a separate sample and milk sugar talculated by 
difference. 

Analyses by the method described are given of 7 samples of cow’s milk and a num¬ 
ber of samples of human milk from normal and diseased subjects. 

Chemical analysis and cryoscopy of milk, H. I^AJonx (d/o/ i'hlm. Anulyt,^ 
10 {1905')^ No. fjypp. 219-231 ').—Cryoscopic determinations were made on 24 samples 
in the municipal laboratory at Reims. 

The freezing point averaged about —0.55° (’. and was a])pareiitly not influenced 
by the kind of food, the breed of cows, nor the density and fat content of the milk. 
The freezing point is, however, affe9te<l by the addition of water, and it is for the 
detection of this that the method is considered a valuable supplement to chemical 
analysis. For market milk a legal standard of 0.55 to 0.57° is suggeste<l. For 
individual cows the freezing point may exceptionally l>e 0.54°. A freezing point 
between - 0.55 and 0° would, therefore, serve to indicate api)roximiitely the propor¬ 
tion of water added, bearing in mind, however, that i)athological conditions of the 
milk or the addition of soda or other substances may affect the reading. 

The Sichler “sin-acid*’ butyrometry, W. StiivEiD^K {Chem. Ztg.y {1906), 
No. 61, p. 550).—Comparative tests of the Gerlier and Sichler methods were made on 
goat’s milk and cow’s milk during a period of 6 months. In its present form the 
Sichler method is not considered equal to the (xerber m(*tho(l. 

Sulphtlric acid for the determination of milk fat by the Gerber method, 
M. SiEGPELD {^folk. Ztg., 19 (1906), No. 29, p. 755).—AVhile pure acid is not neces¬ 
sary for this purpose, badly contaminated acid was found to be \ery unsatisfactory. 

The estimation of fat, L. Liebermann (Arcft. Physwl. [PjJuger], las ( 1906 )^ No. 
10-12, pp. According to the author, simple extraction with alcohol and 

ether does not give results which are comparable with the saponification method, 
unless the alcohol extraction is continued for days. In<leed, a complete extraction 
of the fat is hardly possible. 

The estimation of fat in infant and invalid foods, C. B. Cochran {Jour. Amer 
Chem. Soc., 27 (1906), No. 7, pp. 906-909).-^The method proposed consists in treat¬ 
ing the sample of milk or milk products under suitable conditions with equal vol¬ 
umes of 80 per cent acetic acid and concentrated sulphuric acid, warming until the 
substwice turns a coffee color, cooling, mixing with a small amount of ether, and heat¬ 
ing with hot water until the ether vapor is removed. The layer of supernatant fat 
can then be measured and the proportion of fat calculated from the amount of mate¬ 
rial used. 

The use of the centrifuge in the analysis of cocoa and chocolate, F. Bordas 
and Touplain (Rev. Soc. Sci. Hyg. Aliment., 2(1905), No. 1, pp. Methods 

of analyzing cocoa and chocolate are described and analyses reported. The use of a 
centrifugal machine for determining fat and materials insoluble in water and insolu¬ 
ble in a mixture of water, alcohol, and ether is recommended. According to parallel 
Oeterminations, the centrifugal method for determining fat (ether, carbon disdphid 
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and gaaoline being used as solvents), gives as satisfactory results as the Soxhlet extrac¬ 
tion method. 

The influence of atmospheric oxidation upon the analytical constants of 
fatty oils, H. C. Sherman and M. J. Falk {Jmir, Ainer. Chern, Soc.^ ^ {1905)^ No. 

j)p. —Data are given for correcting the iodin number of oxidized fatty 

oils on the basis of the original specific gravity, or if this is not known on the aver¬ 
age specific gravity of the oil under consideration. 

Analysis of the Mexican plant Tecoma mollis, L. F. Keblkr and A. Seidell 
( U. Dept. Agr.f Bur. Chem. Circ. 24^ pi). 8 ).—Analyses by the methods of Dragen- 
dorff and Parsons were made of this plant, which is reported as extensively used in 
certain parts of Mexico in the treatment of disease. 

The examination failed to reveal the presence of any alkaloid or other well- 
characterized constituent of medicinal importance. The virtues attributed to this 
plant are believed to he associated in some way with bitter ingredients which it 
contains. As applied to this material the Dragendorff method of analysis was con¬ 
sidered preferable to the Parsons method. 

Agricultural chemistry in the year 1904, W. ZiEiJiTouFF {Chem. Ztschr., 4 
{1905), Non. S, pp. 178-182; 9, pp. 198-202; 10, pp. 219-^22; aha. in Chem. Centhl., 
1905, I, No. 26, p. 1729). —A review of the literature of investigations (mainly Euro¬ 
pean) during the year relating to the nutrition of plants and animals. 

METEOROLOGY—WATER. 

Summary of weather data, 1894-1904, (1. A. C'rosthwait {Idaho Sta. Bui. 49, 
pp. 7, «b’).—Monthly and annual summaries of observations during 11 years, 1894- 
1904, on tempc‘niture and precipitation at Moscow, Idaho. The mean temperature 
for that j)eriod was 46.0®, the annual precipitation 22.11 in. The mean temperature 
of 1904 was 48.6°, the precipitation 15.39 \ti.^ 

Weather data, 1903-4; summary for eleven years, 1894-1904, G. A. 
Crosthwait ( Idaho Sta. Circ. 1, pp. 28, map 1). —This bulletin is a collection of tables 
giving daily and monthly 8ummarie.s of observations at Moscow during 1903 and 1904 
on temperature, atmospheric pressure, precipitation, cloudiness, and wind movement. 
Summaries of observations on temperature and pn^cipitation during 11 years at the 
same place are also given, as noted al)Ove. 

Meteorological observations, J. E. Ostrander and C. H. Chadwick {Massachu- 
nettn Sta. Met. Buis. 199, 200, pp. 4 each). —Summaries of observations on pressure, 
temperature, humidity, precipitiition, wind, sunshine, cloudiness, and ca.sual phe¬ 
nomena during July and August, 1905. The data are briefly discussed in general 
notes on the w^eather of each month. 

Meteorological observations, G. Ginestous {Bui. Dir. Agr. et Com. [Tanis], 9 
{1906)i No. 36, pp. 462-46S). —Tabular summaries are given of observations during 
March, April, and May, 1905, at a niimlx^r of places in different parts of Tunis on 
precipitation, temperature, atmospheric pressure, humidity, evajwration, cloudiness, 
direction of the wind, and casual phenomena. 

Meteorological and magnetic observations at the observatory of the Col¬ 
lege of Belen of the Society of Jesus, Havana, during the year 1904, L. 
Gan(K)ITI (Observaciones meteorolofficas y viagneticm hechas en el observatorio del Colegio 
de Belen de la Cdmpailla. de Jems en la Ilabana, aflo de 1904- Havana: Avisador Comet'- 
cialf 1905f pp. 74 ).—A detailed report largely tabular and diagrammatic of the usual 
meteorological observations. 

Meteorology of New Zealand: On the routes of high and low pressures, 
and the changes of pressure and wind movement resulting from them, R. A. 

Edwin {Trans, and Proc. New Zeal. Inst.f 37 {1904), PP^ 566--667y figs. 7).—^This arti- 
11938— No. 4—05-3 
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cle gives a general discussion of the principles upon which atmospheric movements 
depend, especially the theory of the mechanical principle of atmospheric circulation, 
and defincis “certain systems of pressure, their wind movements and routes/' 

Barometer and weatlier, van Bebber {Arch. Deut. Seewarte^ 27 {1904)t No. 2^ 
pp. 1-15; ahs. in Science, n. ser., 22 {1905), No. 550, p. .5^).—The author discusses the 
use of the barometer in weather forecastings, refers to studies along this line, and 
traces the relation betw^een barometer readings at Hamburg and the rainfall, temper¬ 
ature, and cloudiness for the year, for different seasons, and for individual months 
during the period 1876-1900. 

A close relation between rainfall and falling barometer is shown. The average 
yearly temperature departures w^ere negative at the higher pressures and positive at 
the lower. At low pressures the departures are positive in wunter and negative in 
summer. In general the author coiic'ludes that a reasonably accurate judgment of 
existing and coming weather can be based on barometer readings, especially when 
the location of cyclonic^ and anticyclonic centers are shown. 

An experience of 25 years leads the author to the coiK^lusion “that no reorganiza¬ 
tion of weather-service work would be of any value if the present forecasts for a 
single day following are adhered to. These forecasts have not satisfied the agricul¬ 
tural interests, and wdll not satisfy them in the future. Nor will tlie forecasts be 
satisfactory unless the general public understands better than at present the basis on 
which weather predictions rest." 

Investigation of the upper atmosphere by means of kites in cooperation 
with a committee of the Royal Meteorological Society, AV. N. Shaw kt al. 
{Rpt. Brit yl««oc. Adv. Sci., 1904, pp. 17-20).--Th\» is a report of progress in a con¬ 
tinuation of the investigations of this committee which have been pnn iously noted 
(E. 8. R., 15, p. 125). The observations here outlined were made in the summer of 
1903, their objei^t Ixiing “h") ascertain if the behavior of the kites could be improved 
by alteration of shape, size, etc., more particularly with regard to uniformity of pidl 
and stability in winds of varying force.'’ 

The general movements of the atmosphere in winter, J*. (lAKKiooc-LAciKANCJE 
{Co7npt. Rend. Acad. hku.. [Pom], 14 I (1905), No. 4^pp- '2SS-2S5 ).— Tlie author brielly 
describes the results of an attempt to trai^e the general atmospheric movement of the 
entire northern hemisphere, es|)ecially during the winter of 1882-83, by superposi¬ 
tion of daily barometric (charts. 

The use of cannons and bombs as a means of protection against hail, H. 
Dufour {Chron. Ayr. Vaud, 18 (1905), No. 14i pp. 830-884 )^—The results obtained 
in the use of this method during 1902, 1903, and 1904 are briefly review’ed, the gen¬ 
eral conclusion being reached by the author that while results are not decisive they 
furnish some encouragement for the continuance of the practice. 

It is pointed out, however, that, apparently, viticulturists have more confidence in 
the method than scientists, but that meteorologists are at variance in their opinions 
on the subject, one class denying absolutely the efficiency of the process, another 
holding that the results claimed are not explicable in the present state of science, and 
therefore require a long series of observations Ixjfore final judgment (an he rendered. 

The water supply: Bacteriological examination of water from ponds, tanks, 
and cisterns, L. L. Lewis et al. (Oklahoma Sta. Bui. 66, pp. 26, Jigs. This bul¬ 
letin reports work which was undertaken in order to obtain data showing the rela¬ 
tive number of bacteria in water from ponds, tanks, and cisterns under conditions 
similar to those existing when the water is in use, si)ecial attention being given to 
the variations in the bacterial content of two small ponds such as are commonly used 
in Oklahoma as a source of water supply for farm animals. 

The results of the bacteriological examinations show that the water from the ponds 
contained as a rule less bacteria than that of the tanks filled with pond water or from 
wells. The pond receiving drainage from the barn lots, and to which the cattle had 
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freeaccesS) showed a higher bacterial content than that which was fenced and receive<i 
drainage from pasture land. The number of bacteria in the pond water was high 
after heavy rains and rapidly fell with clear weather. “Two conditions contribute to 
this purifying prociess in ponds, sunshine and sedimentation, the latter having a mu(;h 
greater influence in purifying the water than tht^ former.’’ Asa result of such puri- 
flcation in the pond, which was fenced so that the water was not disturbed by ato(tk, 
the actual numlwr of bacteria present in the surface water was less than in some of 
the wells examined. The nimd)er of bacteria in the tanks was much higher than in 
the water of the wells from which they were filled, showing “that any water, how¬ 
ever pure, when pumped from a well will soon show a large number of bacteria when 
sampled from a tank, on account of the trash, dirt, etcr., that will accumulate in the 
tank, as well as from the saliva of animals drinking the water.” 

Attention is called to the danger cd the 8prea<i of intestinal parasites through the 
agency of pond water. “If any of the stock are infested with w^orms the water from 
pastures collected into ponds soon becomes contaminated w ith the, eggs and larvte, and 
in this w’ay are transferred to the alimentary canal of other animals, wrhere they 
develop.” 

The methods of bacteriological examination used, of building ponds and cisterns, 
and of protecting them from contamination are described. 

Miscellaneous water analyses, A. G. Ford {Oklahoma Sta. Bah 67^ pp. 18 ).— 
The results of partial analyses of 12fl samples of water made at the station <luring the 
past 5 years are reporU'd and discussed. Of these, 95 samples w'cre from w'clla, 13 
from springs, 5 from rivers or creeks, 2 from cisUTiis, and 11 miscellaneous. The 
methods used in analysis and in the interpretation of results are britdly (‘xplaimsl, 
and methods of protecting water from <lifferent source’s from contamination are 
descril)ed. 

Filtration and sterilization of water, II. Pim.aitd {Joar. Aijr. 7Vu/., n. xcr., 10 
{1906)., Xo». 80, pp. 109-111; 38, pp. 373-S76, faj. l ).—Apparatus and systems (ther¬ 
mal, chemical, and physical) for this purpose suitable for use on farms are descrilH‘<l 
and tests of the efticiency of some of them are briefly reported. 

The action of cupric sulphate upon the bacterial life contained in water, 
II. Watkinh-Pitchford {Natal Atjr.'jour. and Mia. Rec., 8 [1905), No. 8, pp. 776- 
78^1 ).—A series of tests of Moore's method (E. S. R., Ifi, p. 28S) is reported, which 
h^ads to the conclusion that “in the sulphate of copper, used in proi>ortions of 1 i)art 
of the salt to 75,tXX) parts of water, we possess a.% agent which promises to be lK)th 
valuable and safe.” Practical trials of the method on a large scale in purification of 
South African wat€*r supplies are advised. 

Use of hariuhi carbonate for the purification of water, E. E. Bascii {Chnn. 
Ztg., 29 {1905), No. 63, pp, 721, 722; abs. in Jour. Chan. Stjr. J[Lotalo}i'\, 88 {1905), 
No. 514, 11, p- 515). —Experiments on a small scale are reported, in which barium 
carbonate used in excess and thoroughly mixed with the water w as found to be an 
effective means of reducing hardness. 

The bariiim carbonate precipitates lime as carbonate and sulphuric acid as sulphate. 
It thus has a decided advantage over the ordinary metlnxl of using caustic lime to 
remove temporary hardness due to bicarbonates of lime and magnesia, and sodium 
carbonate to remove permanent hardness due to sulphates of these l)ases, since in 
this process sodium sulphate is formed w^hich remains in solution wnth sodium 
chlorid and is objectionable for a number of reasons. The barium carl)onate, how ¬ 
ever, acts slowly on account of its low" solubility in w’ater. For this reason apparatus 
has been devised which keeps the carbonate stirred up in the water and thus hastens 
its action. 

Thirty kg. of barium carbonate to 10,000 liters of water daily, with the addition of 
16 kg. every 14 days, is considered a sufficient amount for the treatment of onliiiary 
waters. The precipitated slime may be partly removed from time to time, but it is 
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(jonsidered l)est to allow it to ai*cuinulate in ronaiderable quantity since precipitation 
is more complete in its presence. 

Purification and sterilization of drinking water by means of calcium 
peroxid, L. Freyssinok and R. Koc'IIE {Rer. Inteniat. Fahlf.^ IS {1906)y pp. 49-^1; 
aha. in Jour. ('hem. Sor. [Londoi}']^ SS {19()o), No. /il4, IJ> P- is stated that 

wattir (;aii be completely sterilized by adding 0.4 grn. of calciuni peroxid per liter. 
The action is not instantaneous, but in most cases takes about 2 hours. 

The process is hastened (requiring about 15 to 20 minutes) by the addition of a 
small amount of sodium hydrogen carbonate which rapidly decomposes the |)eroxid. 
The hydrogen peroxi<l as well as the pre(‘ipitate of (‘alcium carbonate formed by the 
decomposition of the calcium peroxid maybe removed by filtering through manga¬ 
nese dioxid. The hardness of the water is generally re<iuced by this treatment. 

SOILS- FERTILIZEES. 

Studies on the properties of an unproductive soil, B. K. Livingston, J. C. 
Britton, and F. R. Reid ( li S. Dipt. Agv.y Rur. /SVxAs Rid. pp. SO). —The soil useil 
in these experiments is described as “a brownit^j-yellow coarse sandy loam, 3 ft. or 
mure in depth, resting upon material similar to the Suscpiehanna clay. Samples 
taken at intervals from the surface downward show a gradually increasing proportion 
of silt and clay.” 

The mechanical analysis shows that ^‘the soil is rather peculiar in that it possesses 
relatively large amounts of coarse and of tine material, but only small (juantities of 
medium-sized particles.” Ch(‘mical analysis (by digestion in hydrochloric acid, sp. 
gr. 1.115) showed potash 0.135, lime 0.H5, and ])hosphoric acid 0.11 per cent. The 
water extract of the soil cmitained calcium 11.7 parts per million of air-dry soil, 
potassium 22.7 parts, phosphate (POj) 7.0 parts, and nitrate (N 03 ) ,5.5 parts. The 
soil contained 3 jier cent of organi<^ matter and 0.1 per cent of nitrogen. Native and 
cultivated plants growing on the soil exhibite<l j>eculiar structures similar to those 
observed in case of a soil subject to drought. 

A series of experiments was made with this soil in small wire baskets descrilied in 
previous publications of the Bureau (F. S. R., 17, p. 227). In these exi)erimont8 the 
influence of the water supply and of different mamirial substances was studied. The 
results show that wheat seedlings were much stunted even when the water content 
was kept at the optimum (14-17 percent) throughout the period of growth, indi¬ 
cating that the unproductive charaider of tlui soil is not <lue to lack of water. 

It was shown that tlie soil was “ improved to a great extent by the addition of fer¬ 
mented stable manure, green manure (consisting of the stems and leaves of cowpeas), 
sumac and oak leaves, tannic acid, pyrogallol, calcium carbonate, and ferric hydrate. 

. . . With the exception of nitrate of soda, onlinary fertilizers have no beneficial 
effect. When wheat 8ee<llings are grown in acjueous e.xtracts of this soil they make 
the same kind of growth as in the soil itself. The stunting power of the extract can 
be corrected by the addition of extract of stable manure, pyrogallol, calcium t»rbon- 
ate, ferric hydrate, and carbon black.” 

The authors conclude that these facts show that the soil “contains a water-soluble 
nonvolatile substance or substaiu'es, probably organic in their nature, whiidi are 
toxic to wheat plants, causing a stunting of their growth. The toxicity of the soil 
is corrected by the use of stable manure, green manure, leaves of sumac, oak, etc?., 
tannic acid, pyrogallol, calciuni carbonate, ferric hydrate, and carbon black.” 

A method for the mechanical analysis of soils, T. Crook (Rcon. Proc. Roy, 
Dublin Roc.y 1 (1004) y No. .7, XHJ, pp. 2('n-'S80y fign. 2). —In the method here pro¬ 
posed the separations are performed by means of a modification of the Schone appa¬ 
ratus, the essential features of which are (1) a constant-level water reservoir which 
can be adjusted to any desired height; (2) an elutriator which differs from the 
Schoue apparatus in being conic?al both above and below the cylindrical portion; 
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and (3) an outlet which can be fitted with delivery tubes of any desired diameter. 
The methods of standardizing this apparatus are descTibed, as well as the different 
steps in a mechanical analysis. 

The author emphasizes the importance of taking account of coarser constituents of 
the soil in order that the mechanical analysis may serve as a guide to the structure 
and physical properties of a soil as it exists in nature. Witli this object in view he 
l)egins with a few kilograms of soil from a typical position and picks out all stonea 
larger than 5 cm. in diameter. One kg. of tlie H^)il from which tliese larger stones 
have been removed is passed through a sieve with meshes 1 cm. in diameter. The 
stones collected on the sieve are washed, dried at about 90°, and wt*ighed. Five 
hundred gm. of the material passing this sieve is put through a sieve with circular 
hoU‘8 1 mm. in diameter. The material remaining on the sieve is washed, dried, 
and weighed. Twenty gm. of the material i)aasing the sieve, dried at 90° C., is 
lx)iled in a porcelain dish for 1 hour with (;onstant stirring and gentle pestling with 
a rubber-tipped class rod, and is used for elutriation in the apparatus described. 

Mechanical analyses of soils and subsoils by centrifugal action; with 
notes on treatment of samples, J. 11. Kilrok [Econ. Proc. Roy. IhihUn Soc.^ 
1 (1904)y No. J, A', pp. figs. 2). —^The method ])roposed is a combination 

of those of Whitney and Ilennigsen, and is thus described: 

Adopting the idea of an inverte<l flask, attach a tube tirmly to it, so as to make 
this serve as a prolongation of the neck. Into the flask thus fitted, earth is intro¬ 
duced, and distilled water poured in, so as almost entirely to fill the neck with 
clear liquid. The tube is then corked (with india-rubber sto])per), a sht‘ath of tin 
is slipped down over the neck and secured by pliabU* cop|)er wir(‘S to a leather base 
or cradle, which fits closely to the bottom of the bulb, and bears the extreme statical 
pressure resulting froiu the rotary motion. The flasks are then fixed securely on 
the centrifugal table .... with the bulbs inward and the tubes outward, the 
extremities being about 15 in. from the axis of rotiition. 

“^Vhen the table is revolved for a short time, at 990 revolutions per uiinute, the 
coarser particles become preci])itated, and so consolidated that, at the close of the 
operation, when the flask is removed from the table and held with the bulbs down¬ 
ward, the sand and coarse silt remain in the tube, and the clay and fine silt, forming 
the fluid mixture, are found in the flask. The chief advantage of the apparatus is 
that the detachable tube admits of the easy removal of the sand and silt. . . . 

‘‘The detailed procedure, as practiced in the examination of soils and subsoils at 
the Geological Survey office, is as follows: In the case of fine homogeneous earths, a 
quantity of soil or subsoil, dried and averaged, is taken, and passed through a 2 mm. 
sieve; of this 20 gm., if a sandy soil, 25 if a loam, and 30 if a clay, are taken for 
treatment. It is boiled with distilled water for some hours, to loosen the clay from 
the sands and silts. 

“The mixture is then thoroughly shaken to break up the compound particles 
and detach the clay from tlie sand particles. It is then transferre<l to the flask, and 
the latter nearly filled with distilU»d water to within an inch of the outer end of the 
connecte<i tube. If this be carefully done, the neck is filled with clear water. The 
sheath is run down over the tube and neck of the flask, and fastened to the base of 
the flask. The bulb is then shaken to detach all particles from the bottom, and the 
whole inverted. The coarser sand and silt fall down through the clear liquid in 
the tube, and are thus free from clay particles.” 

Soil moisture investigations for the season of 1904, J. D. Tinsley and J. J. 
Vernon {New Mexico Sta. Pul. 54y jyp- ^yfigs. 4 )^—^This is a continuation of experi¬ 
ments of previous years (E. S. R., 15, p. 1060). As in the previous year the crop 
grown was wheat. 

The results in 1903 having indicated that the application of water while wheat was 
heading and filling was more beneficial than its application before this time, the 
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experiments in 1904 were de8igne<i especially to further investigate this point. Dif¬ 
ferent series of plats were irrigated after the wheat began to head, once a week, once 
in 2 weeks, an<l once in 3 weeks. A record of the amounts of water Applied^ mete¬ 
orological conditions of the season; the relations between the amount of water 
applied, soil moisture, and yield; and the movement of the water in the soil is given. 
Owing to unfavorable meteorological conditions the yield of wheat was only about 
one-third of that of the previous season. 

It was found that irrigating of toner than once in 3 weeks after the wheat began to 
liead increased the yield, but seanioly enough to j>ay for the additional irrigations. 
“Twenty-four in. of water gave the greatest yield |)er inch of water applied, and 
while 35 and 29 in. of water gave greater yields than did 24 in., the increase per inch 
of water is very small. Twenty-four in. was the most economical amount.^' The 
conclusion is reach(‘d that 25 per cent is tlie optimum amount of water in this soil 
f<jr the production of wheat and Ijeyond this the wheat is very sensitive to an increase 
in the moisture contc'iit of the soil. 

While variations in le.xture and the irregular distribution of the water through the 
soil made it ditlicult k) obtain results accurately expressing the true moisture condi¬ 
tions of tlu^ soil, the indications are that “ the plats as a rule did not gain materially 
ill moisture below the second fo(»t during the season and there were indications of a 
general loss in total moisture* toward the end of the season. There was no indication 
of an aj)])reeiable loss of moisture tr<»m the percolation into the soil lx*low the limits 
of the roots of the wheat.” 

Soil temperatures 1903-4, G. A. Cko.stiiwait (Idaho Sta. BuL 49y pp. S-6 ).— 
Tabular summaries of weekly observations at Moscow on soil temperatures during 2 
years at 10 different depths varying from 1 in. to (> ft. 

Bifihision in acid and neutral media, particularly in humus soils, M. 
Minssen {Tj<rndw. T>/*s. (I? No. 6’, pp. 44I)-47(i). —The literature i)f the 

subject is reviewed, especially the investigations of Blanck (K. 8. R., 14, p. 848), and 
investigations by the author on diffusion are reported. 

The results lead to the con(!lusion that Blanck’s method is so defective and his 
results so unreliable that his conclusion that diffusion of water in acid soils is hin¬ 
dered by the presence of humus acids is not w'arranted. The author concludes that 
neither humus acids nor any other organic or mineral acids in dilute solutions inter¬ 
fere with the diffusion of water or salt solutions. The “physiological dryness” of 
moor soils can not, therefore, be ascribed to humus acids. 

Experiments in fertilizing chernozem, V. V. W^jener (Khozyain^ 1004 ^ Feb., 
Sup.; ahs. in /hur. Ayrou. (Rim. Jour. Expt. Landw.)^ G (1905)^ No. Ij pp. 

48-50). —The article contains the main results of 5 years' work at the Shatilov Exper¬ 
iment Station (Government of Tula) on the question of fertilizing chernozem. 

The results are in the main of local and limited interest. A close direct connection 
was observed between the action of the fertilizers and the meteorological (tonditions 
in the sense that higher effects of the mineral fertilizers were observed in years of 
abundant yields with favorable meteorological conditions, when, according hi a gen¬ 
erally accepted opinion, chernozem has no nee<i of fertilizers for the production of 
large crops. Deep and shallow plowing were equally favorable. The author con¬ 
cludes that the rejmtation of chernozem for great fertility is unmerite<l and that the 
use of fertilizers, especially phosphates, is very profitable.— p. fireman. 

Soil bacteriologrical studies, J. G. hiFMAH (New Jemey Stas. Rpt. 1904y pp> ^37- 
ph. 6 ).—The importance of the biological processes in the soil is discussed, and 
studies of the physiology and morphology of members of the Azotobacter group, 
including three members— Azotobacter vindandii^ A. beyerincM, and A. tvoodstoumii — 
discovered by the author, are reported. 

The relative nitrogen-fixing power of these organisms, as well as of A. chroococcum 
and several smaller bacilli, designated Bacillus SOa, B. SS^ B. S4y cpid B. 36, which 
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accompanied Azotobacter in crude mannite cultures, was studied alone and in associ¬ 
ation with one another or other organisms, in nutrient media of different kinds 
(mannite and sodium malate solutions) and in soils. 

The analytical results in ca»e of pure cultures show that in the CiUie of A. vinelandU 
the fixation of nitrogen was at the rate of 4 to 5 mg. of nitrogen for every gram of 
mannite consumed, while in the A. beyerincki and A. chroococcurn cultures the rate of 
fixation was less than 1 mg. of nitrogen per gram of mannite consumed. 

In the combinations, it appears that Proteus mdgaris did not appreciably affect 
the fixation by A. rmehindii^ but that new jersey and B. pyoqymeuSf both denitri¬ 
fying bacteria, depressed it considerably, particularly in the case of the former. Of 
the a<!companying small bacilli, B, 30a increased the fixation somewhat, B. 33 
depressed it, B. 34 did not affect it, and B. 35^ or B, S3 and /?. SOn together, increased 
it. On the other hand, where />*. 30a^ R 83, B. 34, and B, 35 were all inoculated 
together with d. vinelandii, there was no fixation at all by the latter.” 

A. heyerinrki showed uniformly a slighter nitrogen-fixing power than A. mnelandii. 
The dec4iy bacteria depressed the fixation of nitrogen. The decrease was least in the 
case of Proteas vulyaris. Where B. 30a was inoculated together with A. beyerincki, 
the fixation was greatly enhanced, the yield being 9.5 mg. as compared with the 
higher yield of the two iuo(;iilations with A, beyerincki alone. Where d. beyerincki 
was ino(!ulated together with B. 33, the depression was greater than in any other 
combination. 

‘‘The nitrogen-fixing power of .1. chroococcum in pure culture was prac^tic^lly the 
same as that of A. beyerincki. In the i)resence of otlu'r organisms, however, the 
former showed somewhat different relations. There w^as an increased fixation here 
in the presence of decay bacteria, as well as in the presence of B. 30a, B. S3, B. 34, 
and B. 35. In the presence of J*roteus vulgaris, the yiehl of nitrogen was raised from 
7.17 mg. to 8.55 mg.; in the presence of B. new Jersey it was raised to 10.25 mg.; in 
the presence of B. 30a, to 9.16 mg.; in the pre.sence of B. 33, to 8.55 mg.; in the 
presence of B. 34, to 9.81 mg.; and in the presence of B, 35, to 10.88 mg., the highest 
yield in the series. . . . There was practically no fixation of nitrogen by A. woods- 
tmmii, either when growing alone or together with the smaller ba(alli. . . . 

“The small bacilli did not increase the nitrogen content of the mannite solution 
to any appreciable extent. When, however, they were inoculated together with A. 
vinelandii they seemingly augmented the nitrogen-fixing j)ower of the latter. . . . 
The evidence, both microscopical and macroscopical, pointe<l to the fact that the 
small bacilli can make more growth in malate solutions than in mannite solutions. 
The analytical data confirm this evidence.” 

In view of the rtisulte obtained “ it is deemed justifiable to state that members of 
the Azotobacter group are cai)able of fixing atmospheric nitrogen when growing in 
pure culture, and that they are affected unfavorably by acid culture media until their 
growth is entirely stopped, wdien the acidity reaches a certain limit. Beyerinck^s 
theory, therefore, that the fixation of Azotobacter is symbiotic is proved untenable, 
and the fact that the development of A. chroococcum in nitrogen-poor solutions was 
made possible by other bacteria indicates, probably, that the latter produced an alkali 
and decreased the acidity of the culture solution, thus enabling the Azotobacter to 
develop normally.” 

Chemical studies of mannite media in which A. vinelandii had been grown showe<l 
the presence of a small but appreciable amount of nitrogen, in both young and old 
cultures, not precipitated by lead acetate and a large proportion not precipitated by 
phosphotungstic acid or tannic acid. Similar studies of Witte’s peptone show “that 
a large proportion of the peptone nitrogen is precipitated neither by the sulphates 
of the heavy metals nor by tannic acid. The nitrogen carried into the filtrate con¬ 
sists in part of amido-acids, or amido-acid derivatives.” 
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Inoculation experiments are reported which included “one series of investiga¬ 
tions on small quantities of soil inoculated with A. innelandHf and kept in the incu¬ 
bator at a uniform temperature; and one series of investigations on cylinder soils 
inoculated partly with A. rinelandii and partly with A, heyerincMy and kept under 
field conditions.” 

In case of the pot soils there was less loss of nitrogen from the inoculated soils than 
from the uninoculated. In (!ase of the cylinder soils “there was no decisive gain in 
the inoculated soils over the uninoculated. There was in all cases a loss of nitrogen 
during the summer that the soils had been kept bare, and the losses were greatest 
where manure had been used.” 

The formation of nitrates in the soil, W. A. Withers {North Carolina Sta, Bui, 
190, <9).—The sources of nitrogen and the conditions favoring nitrification are 

discussed and laboratory experiments to <letermine the rate of nitrification of sul¬ 
phate of ammonia, dried blood, dried fish, tankage, bone, (^otton-seed meal, and 
barnyard manure in different kinds of soils are reported. (See also K. S. K., 16, 
p.787.) 

“In some soils fish gave the most nitrates at the end of the ext)eriment, in others 
sulphate of ammonia gave most, in others cotton-seed meal, and in others dried 
blood. Bone was nitrified least rapidly of the substances used. In some (^ses, 
where stable manure was applied in excessive quantities, there was a reduction rather 
than a gain in the quantity of nitrat(*H, but in other experiments, where the amount 
was but a little larger than that applied in ordinary farm practice, the formation of 
nitrates proceeded W’(dl and there Avas no loss by reduction. ... In some soils 
very small (piantities of nitrates were formed from any of the materials, and in other 
soils large <iuantities of nilraU^s were formed from any of the materials, but each soil 
showed some material best adapted to it so far as the formation of nitrates was con¬ 
cerned. Some soils used by us nitrified ten times as well as others.” 

Investigations relative to the use of nitrogenous materials, K. B. Voorhees 
{Nen) Jersey Stas. RpL 1904^ pp. 191-'^SS, jig. I ).—This is a report of progress during 
1903 in a series of experiments on this subject which has been carried on by the 
station for a number of years (E. S. K., 16, p. 453). 

“The method of treatment has been outlined in previous reports. It includes the 
study of the availability of nitrogen in various nitrogenous materials, and affords a 
means for determining their relative value from the economic standpoint. It thus 
enables tlie farmer to decide for himself what forms of nitrogen are most desirable 
under given conditions. The study has also been continued of the composition of 
cow manure and of the changes in its composition due to leaching. The (U)llection, 
treatment, and analysis of the manure samples were carried out as heretofore.” 

The crop grown in 1903 was corn (field and sweet) and marks the beginning of a 
new rotation. 

The relative availability of the nitrogenous materials experimented with in 1903 
was as follows: 


Relative ai'ailahility of the nitrogen in different nitrogenous materials. 



Sodium nitrate. 

Ammonium sulphate. 

Dried blood. 

Solid manure, fresh. 

^lid manure, leached. 

Solicl and liquid manure, fresh ... 
Solid and liquid manure, leached 


Field I Sweet 


corn. 

corn. 

1 

110.0 

100.0 

99.8 

83.9 

60.2 

89.3 

26.7 

63.0 

39.2 

46.5 

59.2 

68.3 

43.2 

48.6 


Brief accounts of experiments with asparagus and in improving light lands on farms 
in the State are appended 
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On the decomposition of lin^e nitrogr^n, F. LOhnis {Cenfbl, Bakt. [_etc.]j AbL^ 
14 {1905)j No 8. J-4i pp. S7-101; 12-1pp. 389-400; abs. in Chem. CmthL^ 1906^ /, 
No. 26 j pp. 1731^ 1732). —A study of the action of bacteria in decomposing calcium 
cyanamid is reported which showed that in a medium of grape sugar inoculated with 
soil bacteria the nitrogen of tlie cyanamid was transformed to ammonia by bacterial 
action in the same manner as that of urea but at a slower rate. 

A number of the organisms active in this transformation were isolated ami studied, 
includiclg Bactenum pntidum^ Bncillns mycmdes^ Bacterium vulgare var. zopjiij B. lip- 
aiense n. sp., B. kirchneri n. sp., BaciUua megatheriumy Bacterium Jiiwreacenay Bacdlua 
aubtUiSj BaciUua elleribachm.^ia, and BaciUua rulgare. The most active of these were 
Bacterium kirchueriy B. Upaiemey B. rulgare var. znpfiiy and Badllna megatherium. Of 
these only B. kirchneri has the power of i)r(Mlucing ammonia from urea. Studies of 
the behavior of these organisms under varying conditions of aeration, temperature, 
’and (concentration of nutritive media are also reported. 

It was observed among other things that the organisms which were comparatively 
a(;tive in decomposing the lime nitrogen set free only small amounts of ammonia 
from peptcjne and that acTation ha<l no essential effect on th(*ir activity. 

UrobaciUua leuhel and Vlanoaarciua paateuri liberated ammonia from (calcium 
cyanamid, but UrobaciUua paatenrl liad little (effect. 

Utilization of peat in the manufacture of ammonium sulphate, A. Doudlet 
{Ann. GemhlouXy 15 {lU05)y No. 8y pp. 437-440). —This article refers to the various 
methods whicli have been proposed for the manufacture of ammonium sulphate, and 
describes and recommt'nds that of Wcdterec.k, which consists of treating the partially 
dried peat with a current of hot air and steam, maintaining the temperature at 450® 
C.y the treatment rc'sulting in the formation of ammonia, aceticc acid, (ct(c. The 
adaptability of the proccess to countries like Jlelgium, where the supply of peat is 
abundant, is j)oint(Ml out. 

On the loss of substances useful as plant food sustained in moss manure, 

T. Macparlane (Broc.and Trans. Roy.Boc. (Janaday 2.aer.yl0 {1904)t Bcc. Illy pp.61- 
69 ypl 8 . 2 ). —Observations on the amount an<l value of the manure obtained in dry 
moss closets by methods previously described (E. S. R., 16, ]>. 349) are rei>orted. 

In one experiment the product for 3 persons during 6 months, using 20 lbs. of 
moss litt(»r, weighed 70 lbs. The material contained 62.6 per cent of water, and the 
dry matter 4.88 per cent of nitrogen, 4.79 per (cent of phosphoric, acid, and 3.12 per 
cent of |X)ta8h. On this basis the total annual product per person would be worth 
18 cts. 

In another experiment extending over 3 months and using 15 lbs. of litter, the 
total product weighed 60 lbs. and contained 67.5 per (^ent of water. The dry 
matter contained 3.33 per (cent of nitrogen, 3.52 i)er cent of phosphoric acid, and 
1.05 i)er (5ent of potash. The value of prodiKct per person annually was 17.4 cts. 

In an experiment extending over 3 weeks, in which 410 gm. of the moss manure 
obtained in the previous experiments was kept moistened with urine, the amount of 
nitrogen so added being 18.09 gm., the loss of nitrogen was 15.48 gm. The addition 
of a mixture of bone superphosphate and double manure salt, magnesium sulphate, 
and gypsum reduced the losses to some extent, but the results indicate “that urea in 
decomposing under the above-described (circumstances is not all resolved into car¬ 
bonic acid and ammonia, but that a varying quantity of nitrogen escapes in the free 
state.** 

Concerning the agricultural value of sodium salts, H. J. Wheeler and G. E. 
Adams {Rhode Island SUi. Bui. 106y pp. lll-15Sy dgma. 7i).—This is essentially an 
account of a continuation on the same plats during 1900 and 1901 of experiments of 
previous years (E. S. R., 17, p. 232), attention being directed est>ecially to a study of 
the extent to which the liberation of plant food other than potash in soil might 
explain the beneficial effects of sodium salts which had been observed in many cases 
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even when the sodium salts were used in connectioi\with full rations of potash. The 
after effects of the sodium and potassium salts up to 1904 have also been studied. 

These experiments, begun in 1894, have l)een made on 48 twentieth-acre plats 
grouped in 4 series of 12 each. “Two of the series received sodium chlorid (common 
salt) and potassium chlorid (as commercial muriate of potash). The other two 
received potassium carbonate and sodium carbonate. One of the chlorid series and 
one of the carbonate series was limed in 1894, and the other series in each case 
remained unlimed until 1902, when an application of slaked lime was made to all 
of the 48 plats. . . . 

“Four of the 12 plats [of each series] received full mtions of the potassium salt; 
to one of these a quarter, to another a half, and to another a three-quarter ration of 
sodium salt was added. Four other plats received full rations of sodium salt; to one 
a quarter, to another a half, and to a third a three-quarter ration of potassium salt 
was added. One of tlu; 4 remaining plats received a quarter ration of each salt, one 
a half ration of each, one a three-cpiarter ration of each, and the fourth a full ration 
of each. The plats in all of the series were manured alike with magnesia, phosphoric 
acid, and nitrotren. 

“ In the year 1900 Indian corn was planted upon the entire area of all of the plats, 
and in 1901 one or two rows of a number of different varieties of plants were.grown, 
in order, if possible, to obtain further indications as to what varieties seemed most 
likely to be helped by sodium salts.*’ 

The latter included radishes, chictory, carrots, niangel-wiirzels, scpiash, and soy 
beans. 

“The results with Indian corn in 1900 show, so far as con(‘erns the yields of ears, 
that it was doubtful if sodium chlorid (common salt) aided in raising the yield even 
when the amount of muriate of potash was reduced to 70 lbs. per a(*re. The sanie 
failure of sodium carbonate to prove of positive Ixmetit was observed in connection 
with potassium carbonate when the amount of the latter substance was reduced so 
as to contain the same amount of potassium as 70 lbs. of the muriatic of potash. Con¬ 
cerning the yields of stover, there were somewhat greater indications of benefit from 
the use of the sodium salts than in the case of the ears, yet the apparent advantage 
from their use was very slight,” 

In case of radishes, chicory, carrots, and mangel-wurzels, sodium salts were appar¬ 
ently beneficial when the amounts of potash salts used were small. In case of soy 
beans and s^piash sodium salts w^ere of little or no benefit even in presence of small 
amounts of potash. 

“In 1902, 1903, and 1904no further applications of sodium or potassium salts were 
made, but each plat continued to receive annual applications of phosphoric acid and 
nitrogen. Where the large applications of potassium salts had been made previously, 
it was found that timothy and clover were much l^etter able to persist than elsewhere. 
The influence of the previous applications of potassium salts still continued in a most 
striking manner even the third year, in all cases where large amounts were used at 
that time, as was fully demonstrated by the much greater yields of hay. 

“Considerable evidence was afforded that the earlier applications of sodium salts 
were now helpful by way of increasing the crops of hay in those ciises where the 
previous applications of potassium sidts had been large.” It is suggested that this 
may have been due to conservation of potash by soda in the soil. 

" Analyses of commercial fertilizers, M. A. Scovell, H. E. Curtis, and W. H. 
SoHERPPius {Kentucky Sta. Bui. 117, pp. ^7-i7i).—The results of analyses during 
1904 of 630 samples of fertilizers are reported. Of these “111, representing 89 brands 
and S3 firms, fell so far below the guaranteed analyses in phosphoric acid, nitrogen, 
or potash, or any two or all three of these ingredients, that the deficiencies could 
not be accounted for by variations in sampling or analysis.” 



AGBIOULTURAL BOTANY. 347 

Attention is called to the advisability from the standpoint of economy of purchas¬ 
ing only high-grade fertilizers, and it is stated that “ it is an utter waste of money to 
purchase potash or ammonia in fertilizers containing less than 1 per cent of these 
ingredients.’* 

Analyses of commercial fertilizers and Paris green, W. (1 Stuubs and C. H. 
O’Rourke (Loukiana Sta8. Bid. «SY;, a. pp. 104)- —This bulletin is a detailed 
report on the fertilizer and Paris green inspection in Louisiana during the season 
1903-4. It includes also the text of the State fertilizer law and the law of 1904 relat¬ 
ing to Paris green. General notes on the nature, j)urchase, and valuation of 
fertilizers are included. 

Inspection and analyses of commercial fertilizers on sale in the State, 

W. F. Hand e'p al. {MkRimppi Stu. Bid. «SV5, 7 >p. .^i).—Analyses and valuations of 
280 samples of fertilizers examined during the setison of 1903-4 are reported, with 
brief notes on the general results of inspection and on valuation, and the text of the 
State fertilizer law as amended in 1904 to [irovide for the branding of fertilizers with 
reference to their gra<lc. 

Analyses and valuations of fertilizers, J. P. Strkf:t, W. P. Allen, and V. J. 
Carberry {New Jerseif Bpt. 1904^ pp- —This is a reprint of matter con¬ 

tained in Bulletins 176 and 177 of the station (E. S. K., 16, ])]). 556, 761), with the 
addition of a list of manufac^turers whose g«iods were samj>led and analyzed during 
1904, and data relating to the wholesaU^ prices of fertilizing materials iti New York 
during different months of the year 1903 ami valuations for 1904. 

AGRICULTURAL BOTANY. 

Physiological investigations on young shoots of the grape, E. Griffon 
{Rev. 17/., ^4 (7.9/W), No. (107, pp. 117-l.^^).—4)\\ account of the common practice of 
topping vines to promote fruitfulness, the author investigated tlu' physiology of the 
subject. 

It has been held by many that the presence of starch in the young growth is an 
indication that these shoots are living a sort of parasitic life at the expiaise of the 
remainder of the plant. The author studi(*d the photosynthesis of the plant in rela¬ 
tion to the age of different jiartvS, the principal investigations being made with grapes, 
although a number of other economic plants were included in his studies. He claims 
that the presence of starch in a young rapidly growing shoot is not an indication of 
the ability on tlie part of the shoot to 6x carbon diox id, nor can it lie considered 
as a measure of the energy of photosynthesis. 

The absence of starch, on the other hand, does not indicate that a part of a plant 
is incapable of carbon dioxid assimilation. The suppression of the extremities of the 
vine is not correctly based on the grouml of their being parasites, as there w'as found 
little evidence of such a hal)it of growth. The young leaves were found capable of 
assimilating carbon dioxid immediately after their expansion. The true explanation 
of the benettcial action of topping is that this jirocess establishes a beiielicial equi¬ 
librium between the remaining foliage and the forming fruit. 

Recent investigations on the rdle of hydrocyanic acid in green plants, 
M. Trelib {Ann. Sard. Bot. Buitenzorg, Rer., 4 {I904)y pt- 2, pp. 86-147, pis, 9 ).— 
Investigations by the author and others have shown the fretiuent occurrence of 
hydrocyanic acid in various tropical idants, its formation seeming to be dejiendent 
upon the simultaneous presence in parts of the plant of carbohydrates and inorganic 
compounds of nitrogen, proliably in the form of nitrates. 

When these conditions are present hydrocyanic acid is formed and the theory has 
been evolved that hydrocyanic acid is the first recognizable nitrogen compound in 
the plant, if not the first nitrogen compound actually formed by the plant. Among 
the plants reported as containing hydrocyanic acid was Phmeolus lunatus (E. S. R., 
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11, p. 121). On account of the importance of this plant and the fact that it is, 
through its root tubercles, an active assimilator of nitrogen, studies were begun with 
it in 1897 and continued with various interruptions for several years. 

The experiments, which are described in detail, show that sugar, most probably in 
the form of glucose, is indispensable to the formation of hydrocyanic acid in the 
leaves of I\ Innatm, and evidence is produced showing that nitrates exert a direct 
influence on the })roduction of hydrocyanic acrid. The author, summarizing his 
work, again declares that hydrocyanic acid is the first recognizable product of the 
assimilation of nitrogen in the leaves of P. lunatun. ^ 

The assimilation of leucin and tyrosin by plants, L. Lutz (But. Soe. Bot, 
France, 52 {1905), No. 2, pp. 95-101, Jig. 7).—In a previous publication (E. S. R., 
11, p. 31fl) the author stated that phanerogams could not assimilate leucin or tyrosin 
as their only sources of nitrogen. The frequent occurrence of these substances in 
seeds and the experiments of others have led to a rei>etition of the author’s studies 
along this line. 

Experiments are reported with cucurbit seedlings and a number of molds in solutions 
containing leucin and tyrosin as the only sources of nitrogen. Where leucin was 
added to the culture medium, gains of 85.8 to 40.8 per cent in nitrogen are reported 
for the cucurbits, while for tyrosin a gain of 11.9 per cent is given. Spores of Asper¬ 
gillus and Penicillium sown in culture media made excellent growth, showing that 
both phanerogams and fungi can use these organic compounds as sources of nitrogen. 
For the fungi th(*y are about etjually eflicient, but for the flowering plants leucin, 
being more soluble, is much better assimilated than tyrosin. 

The assimilation of organic nitrogenous substances by plants, L. iiUTz 
{Bnl. S<)c. Bot. Fronce, .'>2 {1905)), No. 4, pp. 194-202 ).—A summary is given of the 
investigations of the author and others on the assimilation of organic nitrogenous 
compounds by plants, many of the more imj)ortant j[)apers having be(*n noted else¬ 
where (E. S. R., 8, p. 848; 10, pp. 285, 414; 11, p. 810; 14, pp. 119, 422). 

In all the author’s experiments the flowering jdants were grown in sand or similar 
cultures, the 8ee<l being first sterilized. The algie were grown in Molisch’s culture 
medium and the fungi in Raulin’s liijuid. For each kind of plant the only source of 
nitrogen was to be found in the compound under investigation. 

Flowering plants, algic, and fungi can take the nitrogen necessary for their growth 
from salts containing amin compounds. This appears to take place without trans¬ 
formation into nitric or ammoniacal nitrogen. Methylamin is an excellent source of 
nitrogen, but benzylamin is not, and phenylamin is poisonous. The algte seem some¬ 
what less subject to injury by phenylamin than flowering plants. Ammonia com¬ 
pounds, pyridin bases, and alkaloids are not directly assimilable, but they may 
become available in the presence of some form of assimilable nitrogen. The same 
rule applies for the alkaloids as for the amins, the less complex the molecule the 
more assimilable they are. 

The instability of amid comiwunds limited their use to algte and fungi. As with 
the amins, the amids of the fatty series are directly assimilable by plants, but those 
of the aromatic series are not adapted to plant growth. The investigations showed 
that asparagin and urea t^tiused better growth than the form of nitrogen existing in 
Raulin’s fluid. Leucin and tyrosin under conditions described above are assimilable 
by each class of plants studied. The nitriles are only slightly assimilable when 
used alone, but when used in connection with other forms of nitrogen are taken up 
to some extent by the plants. 

Compounds of the aromatic series are either not assimilable at all or are poisonous 
to plants. Comparing the assimilability of the amin, amid, and nitrile compounds, 
it is stated that for compounds of equal molecular complexity the amins are the most 
assimilable, followed by the amids and nitriles. Hydroxalamin acted as slightly 
to^c to all plants tested. 
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The author believes it is practically demonstrated that many orjj^anici nitrogenons 
substances are directly assimilated by plants, and the common l)elief that ammoniacal 
fermentation takes place first, followed by nitric fermentation, is not in accord with 
what actually occurs in the plant. 

The comparative assimilability by plants of ammoniacal salts, amins, 
amids, and nitriles, L. Lutz (liul. Sor, Hot. Fraitce, 52 (1905), No. 3, pp. 159- 
162 ).—Studies on the assimilability of these conipounda iis sources of nitrogen for 
Aspergillus and Penicilliiuii are reported, tuMiiparisons being made with ammonium 
nitrate. 

The fungi were sown in modified Raulin’s solution, and in the same solution with 
various amins, amids, and nitriles substituted for the ammonium nitrate. The 
assimilability of the amins was in inverse proportion to the size of the molecuk>, 
while the amids were nearly the complement of the amins and the nitriles w'cre only 
slightly assimilated. The comparative studies with ammonium salts show’ that of 
all nitrogenous bodies the amids are the most assimilable. In general, nitrogenous 
compounds are assimilable in proportion to the complexity of their molecule. 

FIELD CROPS. 


Annual report of the Alaska Agricultural Experiment Stations for 1904, 

C. C. (iEOiioKSON (V. S. Dept. A(jr.^ Kept. Stas. lipt. 1904, pp- 265-360, pin. 7).— 

The work for the year is summarized, and a report on the grazing lands of the 
South Alaska coast, by C. V. Pip(‘r of this Department, included. 

The grazing lands of the Yakutat Plains, the Kenai Peninsula, Kadiak Island, 
and Alaska Peninsula and adjaenmt islands ar(‘. described, and their utilization is 
pointed out. The princii)al nativ(‘ grasses and forage plants are noted with refer¬ 
ence to their oc(turrence and the soils and localities they occupy. The 8 most common 
forage plants of the entire region are bluetop (Calamagrontin hwgndoejll), sedge ( Care.v 
eryptocarpa), and beach rye (Elyrnm mollis). The following analyses of tliese 8 
plants were made by the Bureau of Chemistry of this Department: 

Composition of Alaska forage plants. 


Blnetop.. 

Sedge . 

Beach rye. 


MoiKlure. 


Per cent. 
7.18 
6 . 8 .'> 
11.92 


AhIi. 

Kther 

extract. 

liber, j 

ProteidH. 

Nitrogen- 

free 

extract. 

Per Cf lit. 

Per eenf. 

Per cent. 

Per cent. 

Per cent. 

.3.90 

1.03 

42.94 

4.58 

40.37 

10.0.3 

2.12 

25.72 

10.32 

45.34 

7.51 j 

2.20 

! .30.31 

I 

12.71 

36.29 


The experience in keeping sheep. Angora goats, beef cattle, and dairy cows in 
different sections of this region are briefly reviewed. In the author’s opinion the 
outlook for sheep raising is doubtful, but the keeping of goats and cattle seems 
promising. Notes on numerous gi’a.sses and other forage plants on the Alaska 
coast are given. 

Wt/rk at Sitka Station .—The following composition of a dried sample of beach grass 
silage from the station’s silo at Sitka was determined by the Bureau of Chemistry of 
this Department: Fat 8.32 per cent, protein 10.64, ash 6.89, crude fiber 84.64, and 
nitrogen-free extract 44.51 jxjr cent. The ash sample contained 69.77 per cent of 
W’ater. Analyses of 16 samples of soil from the Copper Center Station and of 1 
sample from near the mouth of the Stikine River, made by the Bureau of Soils of 
this Department, are also reported. 

The present condition and amount of growth of apples, cherries, plums, bush 
fruits, and ornamentals are briefly noted, as are also the results with vegetables and 
grasses. Tall meadow oat grass has so far been the most successful of the grasses 
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tried. Fertilizer exi>erinient8 showed that a much better growth was made where a 
heavy dressing of (caustic lime was appliefi. This was especially apparent on raw 
I>eaty soil seeded t-o coiuinon oats. Where a ton of caustic lime was applied per 
acre, together with liOO lbs. of muriate of potash, a uniform an<l fair growth of oats 
was obtained, while on the ])lats receiving tln^ muriate of })otash alone the plants 
turned yellow and died. 

Work at Kenai Station. —The progress of work at Kenai is reviewed and notes oif 
the results with the different crops are given. The use of 300 lbs. of superphosphate 
per acre in connection witli growing cereals gave a much more even, uniform, and 
rank growth ami a heavier yield than the same crops on unfertilized soil. A plat of 
common oats protected on all sides by tinil)er stood from 40 to 48 in. high, whilira 
similar plat fully exposed to the inlet winds reached a height of only 30 in. Of sev¬ 
eral winter grains tested winter wheat and Excelsior rye survived the (mid season. 

The milk produced by each cow of the station herd is recorded. The Ixjst cow 
produced a total yield of 5,437.5 lbs. in a milking period of 208 days. 

Work at Copper Center Station. —At (V)j)per Center numerous varieties of barley, 
oats, wheat, vegc'tables, and grasses were grown. Sixty-day and Finnish Blac^k oats 
matured in part, but the wheats di<l not ripen. Barley, which geiuTally ripens, also 
failed to mature this season, but the several varieties gave a good cro])of hay. Man¬ 
churia, Lapland, and Mansurv barley came nearest U) ripening. The yields of differ¬ 
ent kinds of grain cut for hay ranged on unfertilized land from 703 to 1,907 11>8. 
per acre, and on fertilized land from 2,343 to 5,085 lbs. Of the grasses, timothy 
mature<l seed, while the set‘d of re<ltop, blue grass, and nu'adow foxtail was about 
matured Atigust 15. The results of fertilizer tests again showed that m*wly (beared 
land is less proiluctive than land whi(‘h has been umler culture. 

Work at Utonpart Station.—-Havloy and oats matured this season at this station, 
while at (k>pper (^\‘nter, in a latitude of 3® 30' farther south, the same varieties were 
killed. The general progress in the establishment of the station is described. 

Cooperatire e.rperimentn on llVod Island.— varitdies of barley sown Ajril 18 
gave promise of ripening, while 3 varieties of oats nuuh^ a good growth but did not 
mature. Timothy grew 3^ feet 1 igh and ])roduced long full heads. A few reports 
of the results of the seed distribution in cooi>eration with the Bureau of Plant Indus¬ 
try of this Dei>artment are reproduced. 

Daily records of soil temj)erature8 at Sitka, Kenai, and Copper Center and meteoro¬ 
logical reconls from several stations are given in tables. 

Annual report of the Hawaii Agricultural Experiment Station for 1904, 
J. G. Smith ((7. S. Dept, Agr.^ Office Kept. Stas. Rpt. 1904, pp. dHI-SSdy pis. —A 
general review of the activities of the station during the year is given and the results 
of investigations are reported. 

An experimental crop of tobai^co grown in 1904 produced about 1,000 lbs. of cured 
leaf, exceedingly variable in quality. Deli, Florida Sumatra, Java Sumatra, Connec¬ 
ticut Broad Leaf, Vuelta Abajo, Connecticut Havana, Florida Havana, and Spanish 
Zimmer were grown. The (piality^ of the Cuban type was uniformly much better 
than that of the Sumatra. The crop was grown on new land in an untried loi^ality, 
and numerous delays interfered with the work. The results indicate that the tobacco 
of this region colors well, tends to run to the dark shades, is likely to be mild in 
flavor, and has a goodt burn. More definite results are expected from the second 
season’s work. 

Chemical work for the station is outlined by the chemist, and a partial list of the 
injurious insects of Hawaii is presented by the entomologist. The horticulturist 
gives notes on the culture of the banana, mango, cacao, and avocado pear, and also 
on the black rot of caibbage. Successful experiments in budding the mango have 
shown that it is perfectly practicable to propagate it by this method in the islands. 
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Experimental shipments of avocado pears to Manila and to New York have shown 
that these fruits c^n be successfiilly shipped to these points. 

Annual report of the Porto Bico Agricultural Experiment Station for 
1904, D. W. May {U. S. J)rpt. Afjr,^ Office Kxfti. Stan. Rpt. J9()4y pp. fiS:}-4^4y 
6 ). —A general review of the station work is given and the agricultural possibilities 
of the island are discussed. 

Report of the entomologist and hotanisty (). W. Barrett (pp. 3S7-4(K)).—The plant col¬ 
lections, (comprising variety tests with bananas, yantias, (cassava, orchard fruits, 
forest trees, fiber plants, and miscellaneous crops are briefiy described, and.the new 
additions noted. 

. Tests of commercial fertilizers, coffee pulp, stable manure, and guano in yautia 
culture resulted in the highest yield from the use of about 30 tons of stable manure 
per acre, giving edible tubers at the rate of about 16 tons per acre, as compared with 
8 tons on one of the check plats. The highest yield per plant, 3.22 lbs., was 
obtained in the plat receiving stable manure, and the lowest yield pc'r plant, 1.6 lbs., 
in the check plats. A second crop of tubers was obtained from the same plants left 
standing after the first ripe roots had l)een removed. « 

Four varieties of cassava analyzed by the Bureau of Chemistry of this Depart¬ 
ment, showed a variation in starch content of from 21.50 to 31.69 per cent. Ceiba, 
the variety showing the highest percentage of starch, is one of the 3 bt^st native 
sorts. The native “ malanga” ((blocania ariliquorum esculentum) made a very prom¬ 
ising growth, and the mature rejots, a(c(cording to an analysis made by the Bureau of 
Chemistry of this Department, contained 14.94 per cent of starch and 74.47 i)er cent 
of moisture. A yield of about 15 tons per acre of edible canna roots was obtained. 
These roots showed a stiinib content of 19.41 p(*r cent, with 70.25 jxt c(‘nt of water. 
The i)r(‘valcn(’e and (‘ffects of (*crtain ins(‘ct enemit'S and fungus diseases are 
(l('scril)ed. 

The outlook for the (!ulture of citrus fruits, pine^apples, mangoes, and aguacates is 
summarizt*d by the assistant horticulturist, H. C. llenricksen. 

The station was successful in growing, seed ling (hstHloa efantica from seed, and the 
behavior of some of the distributed trees indicates that Castilloa should l)e planted 
only in rich moist S(nl. 

Report of the coffee specialist^ ./. II". van Leenhoff (pp. 406-410).—The average yields of 
an old coffee grove in 1903 were observ(‘d to be as follojivs: Ripe berries 887 lbs. per 
acre, coff(‘e ready for market iHOji lbs., productive tree8i))er acre 746, and the prod¬ 
uct per tree 0.261 lb. The cost per 100 lbs. for har\’lpstnig <and marketing the coffee 
w as 12.26. Notes are given on a number of experiments begun in cutting coffee tre^s 
to stumps, renovating old coffee plantations, and establishing new plantings. 

Bananas, yautias and economic fruits such as oranges, lemons, and figs, as w^ell as 
rubber and. eucalyi)tus trees, cotton, and varieties of yams and sweet potatoes, have 
been distributed in the coffee regions for soils not occupied by coffee. 

Report of tM tobacco expert^ J. ran Leenhoff (pp. 410-425, pi. 1).—This report is an 
abstract of Bulletin 5 of the station, which has already been noted (E. S. R., 
17, p. 32). 

Cooperative experiments in ag^riculture, C. A. Zavitz {Ann. Rpt. Ontario 
Agr. and Expt. Union j 26 {1904), pp- lS-31 ).—The organization of the Experimental 
Union is described, and the results obtained during 1904 are summarized and briefly 
noted. 

Experiments were conducted during the season by 4,050 farmers, and the work 
carried out was along 35 distinct branches of field agriculture. The leading varieties 
of grain crops gave the following average yields per acre: Tartar King oats, 120 tests, 
50.82 bu.; Mandscheuri Six-rowed barley, 33 tests, 36.23 bu.; Guy Mayle Hulless 
barley, 31 tests, 29.43 bu.; Wild Goose spring wheat, 19 tests, 19.48 bu.; Common 
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eramer, 7 tests, 56.85 bii.; Reti KjK*lt as nmiparecl with emmer, 31.58 bu.; New Cana¬ 
dian Beauty field i)eas, 22 tests, 30.03 bn.; Silver Hull buckwheat, 4 tests, 23.38 bu.; 
Marrowfat field beans, 10 tests, 30.33 bu.; r!n})erial Amber winter wheat, 3 tests, 
22.47 bu.; and King T*hilip corn, 9 tests, 55.99 bu. 

The leading varieties of field roots and fodder crops gave the following yields per 
a(Te: Yellow Leviathan mangels, 5 tests, 29.31 tons; New Danish Improved sugar 
l)eets, 9 tests, 31.29 tons; Magnum Bonum Swede turnips, 4 tests, 22.17 tons; Kedtop 
White Cilobe turnips, 1 test, 33.48 tons; Mammoth Intermediate Smoot White 
(carrots, 2 tests, 16.16 tons; Henderson Kureka fodder corn, 2 tests, 21.22 tons; Early 
Amber sugar (^ane sorghum, 1 hist, IS tons; grass peas in i-omparison with vet(‘hes, 
4 tests, 5.90 tons; and Dwarf Essex rapt', 1 test, 25.72 tons. Dwarf Bonanza rape 
gave a yield almost as large as Dwarf Essex. 

The leading varieties of hay croj)S were Japanese Barnyard millet. Mammoth red 
clover, lucern as compared with sainfoin and Burnet, and tall oat grass tested with 
several other common grasses. The results with sowing hairy vehdies, winter rye, 
and crimson clover in the fall show that hairy vetches gave a yield of 6.8 tons and 
wintt'r rye of 4.3 tons of green crop per acre during the last 2 seasons, while crimson 
clover was l)adly winterkilled in each of the 2 years. 

The average yields of Emj)ire State and American Wonder potiitoes, 2 late varieties 
grown in 62 tests, were 224.5 and 221.8 bu. per acre, respectively. Of medium (‘arly 
varieties Rose of the North stood first, with an average yield of 200.4 bu. per acre in 
55 U'sts, while among the early varieties. Early Andes in 163 tests ranked first with 
170.8 bu. Hilling potatoes gave better results than level cultivation, which is (‘on* 
Bidered due to a cool, damp season. The results of 17 tests show that seed potatoes 
coated with land plaster yielded 228.2 bu., as compared with 213.2 bu. per acre for 
untreated seed. 

In 1904 experiments with fertilizers were conlim*d to swe^des, and the yields 
obtained per acre for the different methods of tn'atment W(Te as follows: Check plat 
24 t<)ns; 160 lbs. of nitrate of soda per acre, 26.1 tons; 1(>0 lbs. of muriate of potash, 
26.7 to\ri8; 320 lbs. of superphosphate, 28.1 tons; 213 lbs. of complete fertilizer, 29.3 
tons; anvl 40,000 lbs. of cow manure, 32.5 tons. 

In 8 tAwts with sweet corn Mammoth White (hry ranked first in yield, (quality, 
and e^rliiuVs. This variety re(juired only 71 days to produce ears 'ready for table 
use. Fieldl corn planted in hills yielded 2.14 tons of ears per acre, while corn in 
drills yielded 1.58 ton.s. Jii total crop the average of 4 tc^sts showtul but little differ¬ 
ence betwe:‘en the 2 methods of ])lanting. 

Beport^on the manuring of seeds hay, 1904, W. Alla.n (Edinb. mid East of 
Scot. Col/. A(jr. Bui. 5, pp. ;?/).—Fertilizer experiments in (Connection with growing 
different grass mixtures were conducted at 21 centers. 

Nit;li’ogen was used at the rates of 20, 30, and 40 lbs. and phosphoric acid and potash 
at tbe rate of 40 and 30 lbs., re.spectively. Nitrogen proved to be the nn^st effective 
element, the best results being obtained where a mixture of nitrate of soda and sul¬ 
phate of ammonia was used. Wlien the 2 substances were applied alone, nitrate of 
soda gave better results than sulphate of ammonia. The largest quantity of nitrogen 
used gave a larger yield and better financial returns than the smaller quantity. 

When applied alone nitrogen gave satisfactory results, but potash and phosphoric 
acid each given alone were not very effei'tive. The largest yields and the greatest 
profits in the entire series of tests were obtained from the use of complete applica¬ 
tions. 

Culture and fertilizer tests on heath soils, B. Hakdt {Dent. Ixindw. Presse^ 32 
(1906)y No. 29f pp. 263y 264 ).—Experiments were conducted for 4 years to deter¬ 
mine the effects of lime and marl on new heath soil, and to ascertain the possibility 
of growing oats under such soil conditions. 
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The rotation of crops by seasons was as follows: Lupines, oats and serradella, oats 
and clover, clover, and clover. Both lime and marl at the rate of 2,500 and 5,000 kg. 
per hectare, respectively, proved very effective and highly profitable. The gross as 
well as the net returns were in favor of marl, and the use of lime in 2 applications 
gave better results than applying the entire quantity at one time. The yields of oats 
obtained were satisfactory. The method successfully employed for the reduction of 
the heath soil is described. 

SoUing^ crops, 1004, G. A. Billinos (New Jersey Stas. Rpt. 1904, />/>. 34^-366, 
pis. 4 )*—Summer soiling was carrie<l on this season from May 14 to October 20, 160 
days. 

A herd equivalent to 43 full-grown animals was supplied with roughage from a 
continuous rotation of forage crops. The data show that 221.89 tons were grown at 
a cost of $429.21, or at an average of $1.93 per ton. The feeding and manurial value 
of the crops is shown, and the data deducted indicate that 46 tons of clover hay fur¬ 
nished 11,316 lbs. of protoin, 2,116 lbs. of crude fat, and 64,952 lbs. of carbohydrates; 
56 tons of niixe<l hay, 11,312 lbs. protein, 2,912 lbs. crude fat, and 77,168 lbs. carbo¬ 
hydrates; and 227 tons of corn silage, 7,718 lbs. protein, 3,632 lbs. crude fat, and 
77,180 lbs. carbohydrates. 

It is further shown that the total tonnage of soiling crops furnishes nitrogen equiva¬ 
lent to 5.15 tons of nitrate of soda, phosphoric a(‘id equivalent to 1.11 tons of acid 
phosphate, and potash equivalent to 1.89 tons of muriate of potash, and that the 
manurial value of this crop is also equivalent to 9.9 tons of barnyard manure, 3.16 
tons of nitrate of soda, and 0.98 ton of muriate of potash. A comparison of the 
manurial and feeding value, estimating barnyard manure at $1.50 per ton, nitrate of 
soda at $45, and muriate of potash at $42, shows that the value of the soiling crops 
for green manure would be $331.86, or $97.35 less than the feeding value. 

The rotation furnished a continuous supply of forage. The average yield per acre 
for all the crops, including alfalfa but not including mixed grasses, was 11.99 tons 
per acre. It is pointed out that tiie protein produced by one acre of alfalfa yielding 
17.5 tons of green fodder is equivalent to the quantity of protein in 6.4 tons of clover 
hay, or al)out 5 tons of wheat bran. On the average for 6 years alfalfa yielded 19.18 
tons per acre, equivalent to 72 tons of clover hay, acrcording to the nutrients con¬ 
tained in the 2 crops. 

Of the different croj)a grown alfalfa was found to be the most economical. Barn¬ 
yard millet, pearl millet, Thoroughbred White Flint corn, and Southern White 
corn, being about equal in yield, ranked next to alfalfa in the average production of 
forage. General notes on the different crops are given. The results of an experi¬ 
ment in seeding alfalfa at different periods were decidedly in favor of seeding 
between the 1st and the 15th of August. 

The inoculation experiments of the season gave results in favor.of the cylinder not 
inoculated. The results are not considered as showing that inoculation has been a 
failure, but that the cylinders not inoculated obtained the alfalfa bacteria from some 
source other than the use of a soil solution or soil as applied in this experiment. The 
application of a soil infusion was much more effective than the use of the soil itself. 
Different kinds of soil showed a variation of 74 per cent in responding to inoculation. 
Freehold marl in Monmouth County being the least affected by inoculation, and 
Woodbine sand in Cape M.ay County making the greatest gains. Nitrate of soda at 
the rate of 147 lbs. per acre, costing $3.31, gave a loss of 135 per cent in favor of inoc¬ 
ulation. 

Of 3 varieties of corn compared to ascertain their value for silage Southern White 
in rows 3 ft. apart and at intervals of 9 in. in the drill gave the most satisfactory 
results, both in respect to (luality and quantity. The yield of this variety was 11.84 
tons per acre, while Hickory King produced 7.8 tons, and Thoroughbred White Flint, 
whic^ was exceptionally good in quality, 8.77 ton^, 
ll938~No, 4-05- 4 
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Top-dressing with nitrate of soda increased the yield of both wheat and rye, though 
with profit only in the latter case. 

Alfalfa in Michigran, C. D. Smith {Michigan 8tn. Bui. pp. 133-148^ figs. 3 ).— 
This bulletin reviews the history of experiments with alfalfa at the station and 
throughout the State, summarizes the results obtained, and from the data secureti 
presents (jonclusions with reference to the culture of the crop. 

At the station alfalfa seemed to give as good results on light sand as on well-xlrained 
clay. Although artificial inoculation was not used at the station, the roots of the 
plants were practically in all erases provided with nodules, but from some parts of the 
State it was reported that nodules were not present, and it is therefore considered 
best to inoculate the seed or soil when sowing. 

It is recommended that 20 lbs. of seed be use<l per acre when the germination is 
above 80 p(*r (rent, and larger quantities when it is below 80 per cent. In the south¬ 
ern part of the State sowing in May seems to be preferred, while in the portion per¬ 
manently covered with snow during the winter sowing in August is thought to be 
best. 

Tests with seed ])ought in the market, Utah and Colorado growm seed, sand lucern, 
and Turkestan, show'ed that Turkestan gave smaller yields than the others but provc'cl 
hardier. Sand lucern apj)arently stood the winter as well tus Turkestan, and Utah 
and Colorado grown seed gave results which differed but little. Clipping the crop 
in Octol)er, when the aftergrowth since August lU) was fully knee-high, and leaving 
the clippings as a mulch was a serious injury to the crop of the following season, 
and indic^ated that under the conditions alfalfa should not h(‘ mowed later than the 
last week in August. 

Analyses of samples from 3 cuttings show that the comj)Ositi()n of the cuttings 
made June 7 and July 11 differed but little, while the third, made August 30, was 
lower in ash, higher in total protein, but much reduced in true proteids, to wdiich the 
hay owes its f(H*ding value. 

Of 76 culture tests with alfalfa made by farmers in the State, 32 were ahsoluk^ 
failures, 24 were ])artially successful for a single year, and ](> for 2 or more consecu¬ 
tive years. Winterkilling, June grass, and dodder, are given as the chief (uiemies of 
the crop in Michigan. 

Legumes other than alfalfa, C. 1). Smith {Michigan Sta. Bui. ^37^ pp. 103- 
184 ).—Culture tests with a large number of leguminous crops are briefly reported 
and an analytical key to vetches is given. 

The results w’ith lupines, kidney vetch, g(mt rue, crimson clover, and vetches indi¬ 
cate that these crops are of some value as green manures, especially on sandy soils. 
Crimson clover, serradella, sainfoin, and Japan clover gave some promise as a food 
supply for stock. Sweet clover, fenugreek, Astmgalm sinensis^ sulla, peanuts, chick¬ 
pea, and lentils are apparently of no value for Michigan. 

The tests at the station with Lathyrus Kylrestris indicate that this crop is of little 
value, either as a fodder plant or for green manure. Iron, New Era, Whip-poor-will, 
and Black Eye (rowpeas are recommended for plowing under to enrich Michigan soil 
in nitrogen. Them^ varieties ripen seed only in unusually warm seasons with fnjsts 
late in the fall. Of the soy beans tested. Medium Oreen, Early Black, and Yellow 
produced abundant forage, and Ogemau, Tto San, and Government 9413 are good 
types for seed production. 

Hairy vetch at the station has not been a success as a forage crop. Ficia picla^ 
flowering early in July and fruiting in the middle of August, produced a large yield 
of seed but only a small amount of green forage, while V. canadensis, V. angustifolin, 
and V. peregrimi yielded abundant foliage and a smaller amount of seed. T". dispermn, 
V. biennis, V. gerardii, and V. glohosa also produced considerable green forage. F. 
faha is considered totally unsuited to Michigan. It is reiK)rted that vetch has become 
a weed difficult to exterminate on the college farm and elsewhere. 
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An analytical study of the roots and upper portions of the plants of Medium Green 
and Ogemau soy beans, New Era cow peas, V. second crop June clover, and 

new seeding June clover showed that on the basis of normal yields of forage per a(!re 
Medium Green soy beans yielded 152.29 lbs. of nitrogen per acre; the cowpeas, (>1.90 
lbs.; the vetch, 77.10 lbs.; the second crop clover, 51.47 lbs., and the new seeding 
clover, 49.06 lbs. 

On September 15, 1904, 13,590 lbs. of soy l)eans were harvested and put into the 
silo. The silage taken from the silo the last week of April, 1905, had a peculiar and 
unpleasant odor. When weighed out it amounted to 11,285 lbs., and had the follow¬ 
ing composition: Water 68.97 per cent, ash 5.69, ether extract 2.97, crude fiber 9.09, 
protein 3.28, and carbohydrates 10 per cent. It was fed to dairy cows. 

“Inasmuch as the soy beans do not grow tall and do not therefore stay bound in 
the bundle with the corn when cut with the harvester, and inasmuch as repeated 
experiments at this station show that the vines of the Ked Speckled and of the 
Southern Proliticr beans cling to the corn and are harvested with it, it is suggested 
that one or the other of these legumes be used instead of soy beans for enriching in 
protein the corn in the silo.” 

Trials with alfalfa, J. H. Siiepperd [North Dakota Stit. fhU. (Jf), />/>. 6o0-550, jtfa. 
^).—The results of 4 years’ trials with alfalfa, and for the most part i>reviously 
reported in former publications of the station, are reviewed. 

The experiments at the station have indicted that alfalfa should be sown without 
a nurse crop on well prepared land at the rate of 15 lbs. of seed per acre. The com¬ 
mon commercial strains of alfalfa seed were found not to be well adapted to the con¬ 
ditions of the region, and this has induced the station to bree<l hardy strains. In 
1904 the yield of hay from the first mowing of Turkestan alfalfa stuMled in I90l was 
at the rate of 3,600 lbs. per acni, and the second growth, which had been hindered 
by extremely dry weather, gave 1,000 lbs. of hay ])er acre. A plat of the same 
variety seeded in 1902 yielded 4,200 lbs. of hay per acre on June 21, and 1,880 lbs. 
from the second cutting. 

Grimm alfalfa showed a good stand in 1904, but did not grow iia high as the 
Turkestan. The yield of hay from tlie first cutting was 3,720 lbs. ]kw acre. The 
second growth, although not quite mature when killed by frost, was harvested for 
seed. It is believed that the trials indicate that alfalfa may ultimately prove a 
successful crop in the State. 

Experiments in clover growing, J. II. Shepperd (AoWA Dakota Sfn. Bnl. 6/)y 
])p. pis. 2 ).—The clover trials made by the station during 12 years are 

reviewed. 

It was found that seeding clover, or clover and timothy, with a grain drill gives 
much greater assurance of a stand than broadcasting. With one exception during 
9 years, medium red clover seeded with a nurse crop passed through the first winter 
without killing out. Allowing the second growth to remain as a winter protection 
gave good results in preventing winterkilling and in reenforcing the stand by means 
of the new seed. 

It was observe*! that the average stubble fiekl was in most seasons efficient as a 
winter protection. Inspection after each of 11 winter seasons did not reveal a case of 
heaving by frost. Where an ice sheet covered the plants, however, the clovers, 
alfalfa, timothy, and reiltop were killed out, while brome grass and the weed quack 
grass had withstood this adverse condition. 

Satisfactory results have been obtained from using 15 lbs. of clover seed per acre, 
and a mixture of 5 lbs. of red clover seed and 8 lbs. of timothy has given a mixture 
of from one-half to three-fourths of timothy plants in the resulting stand. Ten lbs. 
of Mammoth clover with 4 lbs. of timothy seed have given an average of more than 
three-fourths clover in the hay. The results for 4 years show a difference of only 
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91 lbs. in the yield of hay from im-dinm n^l rlo\cr ami from a mixed crop of clover 
and timothy. 

Red clover also gave promise of gootl seed production, while clover from southern- 
grown seed or from most of the foreign sources was less satisfactory. Red clover 
alone and grown with timothy as a mixed hay crop gave in 10 trials an average 
yield of 3,376 lbs. of hay per acre. The average^yield of hay from Mammoth clover 
for 2 years was 3,635 lbs. 

Notes are given on trials with alsike and white clover, berseem, and melilotus. 
Alsike proved more resistant to the winter than Mammoth clover. 

Oom. Field tests, J. N. IIahper (Kmtucky ^Sla. Bid. 118^ pp. 19^ pis. 13). —The 
results with 15 varieties of com grown in 1903 and 1904 are rei)orted. 

With a few exce])tions, the same varieties were grown each year. In 1903 the 
yields ranged from 27.9 bu. per acre for Iowa Silver Mine, to 35.7 bu. for Boone 
County White obtained from Indiana. Boone County White from Tennessee yielded 
33.5 bu. per acTe. Cocke Prolilic, which stood second in yield, and ISlosby Prolific 
ranking next to the lowest, were the latest varieties, ripening Sepiem])er 28, while 
Iowa Silver Mine was ripe September 10. Mosby Prolific led in the yield of fodder 
with 5,994 lbs. per acre. 

In 1904 Cham])ion White Pearl stood last with a yield of .34.6 bu. per acre, and 
Boone County AVldte from Indiana first, with 50.6 bu. Boone (^)unty White from 
Tennessee produced 46.7 bu. per acre this season. Champion White Pearl, Iowa 
Silver Mine, Riley Favorite, and Learning Yellow began to tassel July 12, while 
Mosby Prolific, Sanders Iinprove<l, Cocke Prolific, and Hannah did not begin to 
tassel until July 23, and Roseland White not until July 27. In yield of fodder Rose- 
land White, which stood secoml in yiehl of grain, ranked first with 4,222 lbs. per 
acre, being followed by Mosby Prolilu! with 4,171 lbs. A general disinission is given 
on the culture of corn and the different varieties tested an^ described. 

Experiment station work in corn culture, .1. I. Scuiii.te {U. S. Dept. Ayr., 
Office ExpL Stas. Rpt. 1904^ J)p> 493-544) >—A summary of experiments in corn cul¬ 
ture by the different experiment shitions of the (country. 

Soil improvement for the Illinois corn belt, C. (1. Hopkins {Illinois Sta. 
Oirc. 96, pp. 16, fujH, 5) .—The experiments reported were conducted on a dark-brown 
silt-loam prairie soil, which had bc^en in pasture from 1876 to 1894, and in corn from 
1895 to 1897. The land had been divide<l into 7 strips or series of 10 one-tenth-acre 
plats each, and the 3 series numbered 100, 200, and 300 were irregularly cropped 
but chiefly with clover, oats, and cowpeas, from 1898 to 1900, while the other series 
continued in corn. 

The following systems of cropping were begun in 1901: A 3-year rotation of corn, 
oats, and clover on series 100, 2(K), and 300; a 2-year rotation of corn and oats on 
series 400 and 500; and corn only on series 600 and 700. The different plats receive 
different fertilizer treatment. Lime is given in the form of ground limestone at the 
rate of 2,000 lbs. per acre once every 6 years. Nitrogen in the form of dried blood is 
applied annually to certain plats in series 600 and 700 at the rate of 100 lbs. per acre. 

On the series 100 to 500, nitrogen is supplied only by growing leguminous crops or 
catch crops, or by the use of barnyard manure. To supply phosphorus 600 lbs. of 
steamed bone meal is given once in 3 years in the 3-year rotation, and 400 lbs. every 
2 years in the 2-year rotation and also in the continuous corn series. This furnishes 
annually 25 lbs. of phosphorus per acre. On some plats an equal ihoney value of 
rock phosphate is substituted for the bone meal. Potassium sulphate or chlorid is 
given in quantities supplying 40 lbs. of potassium per acre each year. 

The tabulated results show that, in 1904, 4 duplicate plats in the 3-year rotation 
gave an average increase of 31.5 bu. per acre over the corresponding plats in the 
2-year series. On the jdats growing corn continuously lime produced a gain of 5 bu. 
per acre, lime and nitrogen of only 4 bu., but lime, nitrogen, and phosphorus a gain 
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of 32 bu. Ill tlu* 2-year rotation a gain of at 11 ]>n. ])(*racn*, and in tin* :5-\rar 
rotation an iiuTease of 10 bu. in corn and oats, and ni lOO per ( ( nt in tlir \i( l«l 
clover, in ( oiiaidered due to phosplionis. 

The results of pot experiments with wheat showed that with clover turned under, 
rock phosphate gave a greater increase than the gains made by the clover and rock 
phosphate separately. Similar results wore sociire<l with clover and steamed bone 
meal, also with bone meal and potassium, and with rock phosphate and potassium. 
With other combinations this was not the case. The potassium apparently increased 
the availability of the phosphorus in the bone meal and the rock phosphate. 
Slightly better results w’ere obtained with rock phosphate than with bone meal. 

The latest corn yields on the university soil experiment fields, partly under test 
since 1876, indicate the great value of suitable crop rotations, but that these alone do 
not maintain fertility. Directions for soil management are given. 

Report on the comparative merits of varieties of oats, 1903-4, R. B. Greio 
and J. Hendrick [Aberdeen and No. of Scot. Col. A<jr. Bui. pp. S7 ).—These experi¬ 
ments, condu(!ted in Morayshire and at Ross and Cromarty, were made for the pur¬ 
pose of determining tlie grain and straw i)roducing j>ower of different oat varieties, 
their comparative milling (piality, and the com]>o8ition of the grain and straw. 

The following varieties were grown in the Morayshire experiment: Potato, New¬ 
market, kStorin King, Sandy, Waverly, ftoldfinder, Banner, and Siberian. Potato 
and Sandy are two well-known old varieties which were imduded for comparison 
with the newer sorts. The tests were carried out on 3 <iifferent farms. Banner was 
the best grain producer on light land and the best average grain producer on all the 
farms. Storm King, I’otato, and Sandy, mentioned in the decreasing order of yield, 
stood at the foot of the list. 

Banner produced 33 bu. more of first (piality grain than Sandy and 20 bu. more 
than Potato. The average total yield of Banner was 88 bu. and that of Sandy 63.25 
bu. In weight of straw produced Potato ranked first, while Banner did not rank 
very high in this respect. Siberian and Newmarket showed themselves good gen¬ 
eral jjurpose, or intermediate varieties, in the production of grain and straw. The 
earliest variety. Storm King, required 136 days to mature and Goldfinder, the latest, 
160 days. Banner and Sandy stood nearest the average in the length of growing 
period. 

In the Ross and Cromarty trials the same varieties, with the exception of Sibe¬ 
rian, which was rei)laced by Hamilton, were grown on 7 different farms. The aver¬ 
age total yield of grain was in favor of Hamilton. A comparison of the results on 5 
of the farms shows that Hamilton gave an average yield of 76.75 bu., as compared 
with 69 bu. for Potato; and in these tests Banner and Potato produced the same 
quantity of grain, but Potato furnished the larger yield of straw. The season was 
not favorable, and the average weight per bushel of grain as compared w’ith that of 
the original seed showed a reducti<m in all varieties except Banner. 

In these tests Sandy and Potato ranked high as grain producers and also stood 
among the 3 first in the yield of straw, Hamilton standing second. The percentage 
of oatmeal obtained from each variety at each of the places is given in a table. 
Sandy and Newmarket ranked first with 57.8 and 57.6, respectively, while Hamilton 
on the average of 4 farms furnished only 53.4 per cent. The percentages of husk 
and kernel and the composition of the kernels of the different varieties, as well as 
the composition of the straw, is given in tables. The percentage of kernel ranged 
from 71.27 in Storm King to 77.13 in Sandy. 

Varieties of potatoes, W. Bruce (Edinh. and East of Scot. Col. Agr. Bui. 6, pp. 
4).—Six varieties of early and 7 varieties of late jwtatoes were tested at 3 different 
forms in 1904. In each case Pink Blossom, Factor, Up-to-Date, Twentieth Century, 
and British Queen gave the best results when both quantity and quality are consid¬ 
ered. Langworthy is unequaltwl in quality, but proved to be low in yielding jHJwer. 
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The manuring of swedes and potatoes, 1904, C. B. Joneh {Armstrong Col., 
Newcttdle-iipon-Ti/ney Agr. Dept. Bui. 1, pp. 18). —(Cooperative fertilizer experiments 
with swedes and turnips were conducted to ascertain the fertilizer requirements of 
tiie crops and of the different soils, to compare the value of barnyard manure and 
commercial fertilizers and of basic slag and 8Ui)erphosphate8, and to determine the 
best application of commercial fertilizers to be made in combination with barnyard 
manure. * 

Tlu‘ best average results were obtained from the use of 1 cwt. of nitrate of soda, 
5 cwt. of sulphate of ammonia, 4 cwt. of superphosphate, 2^ cwt. of slag, and J cwt. 
of muriate of potash ]>er acre. This application st:pplied lbs. of nitrogen, 1(X) lbs. 
of ])hosphoritr acid, and 50 lbs. of potash. Superphosphate gave a slightly better 
yield than basic slag, but was not (piite so protitable, while a mixture of the two wiis 
more profitable than eitluT applied alone. Barnyard manure was not aa effective as 
commercial fertilizers, ami their use in combination was unsatisfactory. 

For |)otatoes potash was the moat important element, and sulphate and muriate of 
I) 0 tash were generally more satisfactory than kainit. The results also indicatinl that 
where commercial fertilizers alone are used a comjdete iipplication, consisting of 
cwt, of nitrate of soda, J cwt. of sulphate of ammonia, t;wt. of superphosi)ha(e, and 
1 cwt. of muriate of potash jier acre, furnishing 40 lbs. each of nitrogen and phos¬ 
phoric a(*id and (JO lbs. of potash, is to be recommended. Barnycard manure gave 
better results this season than commercial ftTtilizers. The combined use of barnyard 
manure and commercial fertilizers is considered profitable for potatoes, and an appli¬ 
cation of 12 tons of barnyard manure, IJ cwt. of nitrate of soda, I cwt. of sulphate 
of ammonia, 8 cwt. of superphos])hat<*, and 1 cwd. of muriate of j)otash is suggested 
for use. 

In a fertilizer test with mangels, reported by W. T. LawTcnce, IJ cwt. of nitrates of 
soda was more effective than an applic4ition of i cwt. of nitrate of soda, 1 cwt. of 
superphosphate, and IJ cwt. of kainit, the money value of the two ai)plications being 
the same. 

auality in potatoes, J. W. Ctilmork {I^ew York Cornefi Sta. Bui. JSO, pp. noi- 
II, (tgm. J). —This bulletin compares the c*stimates of (piality in potatoes in 
this country and Europe, and reporta the results of investigationH to determim^ the 
principal factors intluenciiig the flavor of potatoes and their mealiness w hen boiled. 
Similar work in France, previously noted, is reviewed (K. S. R., 11, p. 2(J8). 

It is pointed out that in the United States a tuber of a starchy flavor, wdiite and 
floury in color, and mealy when cooked is desired, while in France, as the published 
data seemed to indicate, potatoes retaining their form, yellowish in color, and soggy 
after boiling are preferred. The trade estimates of quality as based on size, surface 
aspects and shapeliness, and variety considerations are explained. The market 
calls for tubers ranging from 2 to 8 in. in length and weighing from 5 to 10 oz. 

In the North light yellow^ or whitish-skinned tubers are often preferred, while in 
many parts of the South a pink skin is liked best, (lenerally a more or less netted 
skin with a corky appearance or touch is more desirable than a smooth and (dear 
skin. Tubers with deep eyes and otherwise uneven on the surface are avoided and 
those of oval, flat-round, and elongated-oval shape selected. As potatoes are grown 
principally for table consumption in the United States, it is suggested that meali¬ 
ness in cooking, color, and flavor be considered as the chief factors in estimating the 
quality. 

The results of 2 years’ work indicate that goo<l cooking quality in potatoes depends 
largely upon (1) the daily range of soil and atmospheric temperature during the 
growing period; (2) the degree of ripeness of the tuber when the plant dies- and (3) 
the physical condition and ty^ of the soil. The different parts of the tubere were 
studied and the bearing of the internal and-external characteristics upon the qualitv 
is noted. It was found in boding tubers of 4 different varieties that in 3 cases the 
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losB in moisture ranged from 1.87 per cent to 6.29 per cent, while in the fourth there 
was a gain of 0.48 per cent. In baking tubers of 3 varieties the loss in moisture 
ranged from 12.79 to 20.76 per cent. 

The investigations on the depth and time of planting, and the temperature of the 
air and of the soil in their relation to quality, pointed out that the seed should be 
planted 5 to 6 inches deep in good soil, in order to i)rovide room enough l>etween 
the see<l and the surface of the ground for the development of the number of tubers 
the jdant is capable of pnjducing. The tubers growing from to 4 in. deep were 
of more uniformly good quality than those growing either deeper or shallower. The 
results seemed to show that good (piality is develof)ed under a uniform soil tempera¬ 
ture of 65 to 75°. 

It was further found that long tubers which grew sloping in the ground showed a 
difference' in cooking (piality between the 2 ends, the stem end cooking more mealy 
than the bud end, which in these instances is generally nearer the surface of the 
soil. Incidentally the station ob.served that in 1904 a fine sandy loam jiroduced 
potahjesof good (piality, while under identical conditions a poorly drained clay loam 
yielded i)otat(.)es which remained firm and soggy after boiling and were very poor in 
flavor. 

Irrigation experiments of 1905, F. Eckart (ITnvmUm Surjar Phmttrft' Sta., 
Div. Ayr. aruf ('hem. lUiL 14y pp. J7y dgm. 1 ).—These experiments were begun in 
1901 (E. S. R., 15, p. 960). 

The harvest of 1905 formed a ratoon crop from the jdantingof 1901. The data for 
the ratoon croj) of 1903 are also given. The J^ahaina variety produced the largest 
weight of cane for both crops with 3 in. of water per week, the average yield being 
greater liy 43,415 lbs. })er acre than on the plat receiving only 1 in. per week. The 
plants given weekly apjilications of water produced the following yields of cane i)er 
acre: (3ne in. per week, 134,491 lbs.; 2 in. per week, 160,395 lbs.; and 3 in. i)erweek, 
177,906 lbs. As compared with the use of 1 in. per week, the average ligures for 2 
in. of water a])plied every 2 weeks and 3 in. applied every 3 weeks show a loss in 
yield per acn' of 2,730 and 14,030 lbs., respectively. 

The plant crop of Rose llamboo was greatest where 3 in. of w^ater per week was 
used, and the ratoon crop where 2 in. were applied. Comparing the average yields 
for the 2 croi)s, the 2-in. per week plat gave 32,873 lbs. and the 3-in. per week plat 
16,604 lbs. of cane more per acre than where only 1 in. per week was applied. The 
general average for the 2 varieties and the 2 crops shows but a small difference in 
yields of cane between the plats receiving 2 and 3 in. per week. 

The metlKjd of irrigation and the different amounts of water applied were appar¬ 
ently without effect on the quality of the juices. The largest yields of sugar, as a 
rule, were stH:ured from the heaviest yields of cane, but in 2 instances, owing to a 
lower percentage of sucrose in the juice, plats ranking first in yield of cane did not 
produce the largest yields of sugar. Lahaiua produced the greatest amount of sugar 
with 3 in. of irrigation water i>er week, and Rose Bamboo with 2 in. 

The plant and ratoon crop of Lahaina with 1 in. of water per week, or 1,632,219 gal. 
in addition to 1,926,502 gal. of rainfall, gave an average yield of 22,560 lbs. of sugar 
per acre. As compared with this result, 2 in. of water per week gave a gain of 3,758 
lbs. of sugar, and 3 in. a gain of 7,862 lbs. per acre, or 1 lb. of sugar for each additional 
448 and 418 gal., respectively. The average results of the plant and ratoon crops of 
Rose Bamboo show a distinct loss in sugar production when 3 in. instead of 2 in. of 
water per week were used. The plant cane crop of Lahaina showed a gain of only 
2,333 lbs. of sugar on increasing the irrigation from 1 in. to 2. in. per week, and an 
average gain for the 2 crops of 7,862 lbs. 

The results in general cM attention to the different water requirements of the 2 
varieties and the necessity of basing conclusions upon more than one crop test. 



360 EXPERIMENT STATION RECORD. 

Fertilizer experiments, 1807-1906, C. F. Eckart {Hawaiian Sugar Planters* 
Sta., Div. Agr, and Chem. Bui 16, pp, 67, dgrm. iO).—These experiments, which have 
been previously noted (E. S. R., 15, p. 960), are conducted on 20 plats, including 2 
check plats. 

Lahaina and Rose Bamboo sugar cane are grown, 10 plats being devoted to each 
variety, and the essential plant-food elements, furnished either singly or in combi¬ 
nation, are each applied at the rate of 100 lbs. per acre. Analyses of the station soiU 
and of average soils on the 4 principal islands are reported. The data secured during 
the 8 years are tabulated in detail and discussed. 

The results with respect to purity of juice for both varieties show that the highest 
purity, 90.69 per cent, was obtained on tlic unfertilized plats, and the lowest, 88.29 
per cent, on the plats receiving a complete application witli the nitrogen in the form 
of sulphate of ammonia. The highest sucrose content, 18.26 ])er c(*nt, w as also secured 
on the unfertilized plats, and the lowest, 16.40 per cent, on the plats given a com¬ 
plete fertilizer with, the nitrogen in the form of dried blood. The average yields of 
sugar for the 2 varieties, together with the percentage of gain or loss from fertilization, 
are given in the following table: 

(Jomparmm of plat yields hy ftyur-year periods. 



Yield.s of sugar per acri*. 

Gain or lo.ss from 
fertilization. 

Fertillzatiou.' 

First 

period. 

Second 

period. 

Differ¬ 
ence for 
Hi*(!ond 
pcrio<l. 

First 

period. 

Second 

period. 

No ..... 

Pounds, 

21,468 

25,047 

Pounds. 
15,974 
19,348 

Per cent. 
25.6 

Per cent. 

Per vend. 

Nitn)Ken. 

22.8 

-t-10.7 

+21.1 

Phosphoric acid. 

22,211 

13,033 

38.7 

f 3.0 

-14.7 

Potash. 

24,693 

14,182 

42.3 

+14.0 

-11.2 

Nitrogen and pliosphoric acid. 

26,404 

20,533 

22.4 

+23.3 

+28.6 

Nitrogen and potasli. 

Cominete fertilizer. 

29,119 

21,478 

26.2 

1 35.7 

+34.6 

27,379 

23,438 

1 

14.4 

+27.6 

+46.2 


These ex|)eriments have shown that lands capable of producing 11 tons of sugar 
per acre without fertilization, may be profitably fertilized under favorable (‘limatic 
conditions and a sufficient water supply. Mixed fertilizers produced a greater j>er- 
centage of gain as the soils suffered a gradual exhaustion. Rose Bamboo cane 
seemed to re(iuire a larger supply of phosphoric acid in the soil than Lahaina, while 
Lahaina respotided more to an increased supply of potash than Rose Bamboo. Both 
varieties showed considerable gain from the use of nitrogen, in which the soil was 
below the average for the islands. 

On land much richer in phosphoric acid than the average soil. Rose Bamboo gave 
larger yields when phosphoric acid and nitrogen were applied together than when 
nitrogen was given alone, but Ijahaina under the same conditions gave about equal 
yields. On soil containing about the same quantities of potash as an average island 
soil both varieties gave increased yields when this element was applied with nitro¬ 
gen. It was also found that the separate use of phosphoric acid in soluble forms on 
soil already rich in this element may result in a loss of sugar, and that apparently 
the chances of loss are greater with Lahaina than with Rose Bamboo, where both 
make an equally thrifty growth under normal conditions. 

Separate applications of potassium sulphate to lands under cane also sometimes 
decrease the yields of cane, and the danger of loss seems greater with Lahaina than 
with Rose Bamboo. A particular element given alone may produce negative results, 
but it may be very effective in increasing the yields when applied with some other 
element. The unfertilized areas produced the purest juice, and, in general, the 
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plats receiving incomplete fertilizers yielded juices of greater purity than those 
treated with complete applications. 

Wheat growing, F. C. Burtis and L. A. Moorhouse ( Oklahoma Sta. Bui, 6 . 5 y pp. 
S5 ),—Wheat experiments at the station were begun in 1892. The results up to 1901 
have been previously noted (E. S. R., 12, pp. 846, 850), and those secured since that 
date are reported in this bulletin. A summary for the entire period is given. 

A half-acre plat receiving 7.5 tons of barnyard manure the first year of the test and 
5.5 tons the second year yielded from 6 consecutive crops 82.9 bu. of wheat, as com¬ 
pared with 58.1 bu. on a like plat without manure. The first and second years the 
manured plat yiehled 18.6 and 18.7 bu. more per acre, respectively, than the unma¬ 
nured plat, but the last year there was a difference of only 8.1 bu. in its favor. 
Nearly 2J bu. of wheat was obtained for each ton of manure applied per acre. In 
isolated experiments of this kind an average yiehlof 82.4 bu. from manured land and 
of 14.4 bu. |)er acre from uninanured lainl was obtained, in 1894, and of 27.5 bu. from 
manured lantl and 14.5 bu. from unmanured land in 1899. These experiments were 
made on practically virgin soil. 

In a test covering 5 c.onsetmtive years plats plowed the middle of July averaged 
27.1 bu. per acre; plats plowed the mid<lle of August, 24.2 bu., and those plowed the 
mi<ldle of September, 22.1 bu. In July the ground was free from wee<ls and in l>etter 
condition for plowing than later in the season. The early plowing also formed the 
best seed bed. 

Experiments on the time of seeding, carried on for 5 seasons from 1899 to 1904, 
gave an average yield of 24.28 bu. per acre on plats seeded Heptember 10 to 20, 27.49 
bu. on plats seeded ()(!h)ber 10 to 20, and 17.88 bu. on those seeded November 10 to 
20. The late-seeded ]>lats, generally severely damage<l by rust, produced the poorest 
quality of grain. Seeding late in November gave in one experiment an average of 
only 5.4 bu. per acre, the grain w^eighing only 45 lbs. ppr bu. The best results were 
secured from seedings made from September 20 to October 10. 

The results with different (plantitles of seed per acre show that 5 to 6 pk. per acre 
usually gave better yields than 8 to 4 pk., but differed but little in yield from the use 
of 8 pk. In general, moderately thick seeding, or the use of about 6 pk. per acre, is 
considered safest. 

In 2 years^ work on pasturing wheat the plats not pastured averaged 2.45 bu. per 
acre more than plats pastured until March 1, 8.5 bu. more than plats pastured until 
the end of March, and 9.66 bu. more than those pastured to the middle of April. Late 
pasturing retarded ripening and made the wheat more subject to rust. When w'heat 
is to Ixj pastured, seeding 10 days earlier is recommended if later seeding is not 
necessary to avoid insect attacks. 

The following varieties, most of them tested from 8 to 10 years, are considered good 
varieties for Oklahoma: ''"Soft smooth wheats —.Early Red Clawson, Fultz, and German 
Emperor; soft bearded wheats —Fulc^ster, Missouri Bluestem, and New Red Wonder; 
hard smooth wheats —Red Russian and Oregon Red; and hard bearded wheats —Sibley 
New Golden, Turkey, Weissenburg, Crimean, and Theiss.'^ None of these varieties 
belong to the durum wheats. 

Soil treatment for wheat on the poorer lands of the Illinois wheat belt, 

C. G. Hopkins {Illinois Sta. Oirc. 97, %)p. 22). —The management of this particular 
class of soil is discussed and 4 years* Results on 4 soil experiment fields in southern 
Illinois are reported. The plan of these experiments has been previously described 
(E. S. R., 15, p. 469). In 1905 an average yield of 29 bu. of wheat was secured on 
treated soil, and only 9 bu. on untreated soil. 

On the Odin field in 1904, an undrained plat on which leguminous crops are grown 
and lime and phosphorus applied, produced 21.6 bu. of wheat per acre, of which 7.9 
bu. are credited to the land and 13.7 bu. to the treatment. On the corresponding 
tile-drained plat 21.5 bu. per acre was secured, 6.7 being credited to the untreated 
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land and 14.8 bu. to the soil management. It is estimated that 1.8 bu. of this increase 
of 14.8 is due to the growing of leguminous crops, 1.1 bu. to the use of lime, and 
11.9 bu. to the phosphorus applied. 

On the Cutler field on undrained land the same treatment increased the yield of 
wheat from 7.9 to 17.6 bu. as an average for 3 years. On the plats receiving potassium 
in addition, the average was further increased by 4.6 bu., which was a more marked 
effect than that produced on the other fields. 

The data secure<l in 1904 on the Cutler and DuBois experiment fields, where nitro¬ 
gen was applied at the rate of KM) lbs. ])er acre in the form of drierl blood, in place of 
growing leguminous (^rops, show that the land produce<l 6.2 bu. while the lime 
increased the yield 3.3 V)u., the nitrogen 0.5, the phosphorus 16.6, and the potassium 
0.6 bu., giving an average of 27.2 bu. of wheat per acre for 3 tests. It is l)elieved that 
the first beneficial effect of leguminous (Tops on this soil was not due solely, or even 
largely, to the fixation of nitnjgen, but rather to the liberation of ph(3sphorus and to 
the im{)roved physical condition of the soil as brought about by the chemical action 
of the decaying organic mattcT of these crops. 

The results (311 the Vienna soil experiment field show(‘d that in 1904 the yield was 
increased from 6.7 bu. on the untreated soil to 10 bu. on soil growing leguminous 
crops and treated with lime, and to 14.8 bu. wht*ii xfiiosphorus was also given. In 
1905, w})ere lime had been applied to correct soil acidity and leguminous crops had 
added nitrogen and decaying organic; matter, the yield was imavased fr(3m 1.3 bu. on 
untreated s(3il to 18.2 I311. per acre with leguminous crops and linu‘ treatment; and 
where phosphorus was added a further increase of 7.4 bu. was o))tained. 

It is estimated that during the 3 years the untreated laud pr(3(luce(l 8.4 bu., the 
growing of leguminous (Toi)S gave an increase of 10.1, the lime treatment an increase 
of 10.4, and the phosphorus treatment an increase of 19.5 ])u., or a total yield of 48.4 
bu. The results of 4 years' exi)eriments with x)ot cultures on unglaciated hill soil 
showed that an appreciable iiicTease in yield was made only when nitrogen was sup¬ 
plied either in commercial form or by means of growing Ic'guminous cro])S. 

A summarized statement is given showing the yields and value of the wheat pro¬ 
duced on the different soil experiment fields. The average yield of wheat in 1903 
was 1.9 bu. per acre on the untreated land and 11.9 on the treated land, while in 
1904 the yields were 7.6 bu. and 10.5 bu., re8t)ectively, or a total of 18.1 bu. on the 
treated land. In 1905 the trv^ated land producc'd 28.9 bu, and the untreated land 
only 9 bu. In 12 tests c^ovciring 3 years' w^ork the untreated larid yielded on an aver¬ 
age 6.1 bu. and the treated land 19.6 bu., the use of Ic'guminoiis crops and the appli¬ 
cation of lime and i)hosph(3ru8 being res})onaiblc for this increase of 13.5 bu. The 
cost of the sijil treatment, allowing 50 cis. an acTe a year for ground limestone and 
$2.50 an acre a year for the cost of 200 lbs. of steamc^d bone meal, is given at $3 X3er 
acre, but it is pointed out that if raw rock phosjdiorus at $8 a ton is substituted for 
the steamed ])onc mc*al the total annual expense for materials may be reduced to 
$1 .70 an acre. 

Data on the effect of the soil trcjatinent on corn, oats, and clover indicate that 
during the first 3 years on the different fields the use of leguminous crops, lime, and 
phosphorus increased the yield of oats 13.2 bu. pcT acre. As a result of this treat¬ 
ment an average increase of 13.3 bu. of corn was secured in 6 tests made in 1904, and 
an increase of J.14 tons per acre of field-cured clover hay as due to this method of soil 
management was obtained in 1905 in 5 different trials. The value in the increase in 
each of the crops was more than enough to pay for the annual cost of the materials. 

An experiment showing the comparative value of steamed bone mtml and finely 
ground rock phosphate is noted in the abstract of Circular 96 (see p. 356). 
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Report of the horticulturist, B. D. Hai^^ted (New Jersey SUis . Rpt. 1904, pp- 
S91-S40, pis. 4 )‘—An account of greenhouse ex})eriments with tomatoes and cauli¬ 
flower, observations on the weather during tlie year, and data for the yields of 
asparagus, small fruits, and vegetables on the permanent j)latH at the station. The 
latter has been a prominent feature of previous reports (K. S. K., 10, j). 460). The 
winter of 1908-4 was especially severe and caused (considerable injury to small 
fruits. The rainfall was unusually abundant throughout the season. 

Fnnn work done at the station in the gr(*enhous() with tomatoes for a number of 
years, it is estimated that the expense of (‘aring for a house 100 by 20 ft. is alwuit 
J|?800 a year. The averagtc yield of marketable fruit per s(iuan‘ f(jot for 6 years has 
been 82.83 oz. and the av(‘rage price 24.8 (cts. per pound. The net profit from a 
house of this size is placed at $428.55 a year. 

On the basis of the station wr)rk, the f(>llo\ving method of growing the crop is 
advocated: Soil h^r the benches slnmld be made up of 8 parts turfy loam, 2 i)arts 
manure, and 1 part sand, and 2 sq. ft. allowed per plant. The best varieties for 
forcing are rx)rillard and Best of All. These should Ixc 7 or 8 weeks old when set 
out and trained to single stems. The best fertilizer for tomatoes is solid and li(|uid 
cow manure, fresh and directly from the stabhes, apjdied to the surface at tlie rate of 
244.64 oz. per 100 scj. ft., or where subwatering is ])ra(cticed at the rate of 214.28 oz. 
licpiid mammi per 100 s(|. ft. To prevent root gall frozen sterile earth is used. 

For dro])sy good viuitilation and not too much water and heat on dull winter days 
is recommended. The Aleiirodes are controlled by spraying with a mixture made 
of 1 lb. whale-oil soap and 6 gal. of water added to 1 lb. of tobacco stems in 2 gal. 
of water. For rot, clean, well-ventilated houses, uniformly heatt‘d to 65° F. at night 
and 75 to 85° F. during the day. Before the houses are filled they are smoked for 
2 days with 8ul[)hur to kill any spews from the crop of the previous year. The 
benches are then filled with frozen earth and the plants set, after which they are 
smoked with tobacco pow<ler to kill whatever insects may be brought in with the 
plants. Many of the details on which the above conclusions are based an* recorded 
in tabular form and otherwise. 

The culture of (cauliflower in the greenhouse has been less ])rofital)le than that of 
tomatoes. The average price for 8 years’ sales has been at the rate of $1.44 per 
dozen or 15.8 (da. per S(juare fo(Hof S[)ace, while with tomatoes the returns have been 
48.6 cts. j>er sq. ft. With this crop, however, less expensive houses are required and 
much less care and attention. The only crop of cauliflower whi(*h has b(cen fijund 
profitable is that which matures heads in April from plants set in the benches in 
Decern lH*r. 

The temperature for tliis crop should range from 50° F. at night to 70° F. on bright 
days. Plants give the best returns when allowed about 290 S(i. in. each of bench 
surfaw and allowed about 42 oz. of manure per 100 s(i. ft. on solid beds made up of 
16 in. of either sand or soil, and 22 oz. w hen shallow beds 8 in. deep are employed. 
The crop is not seriously troubled with diseases or insects. Phosphate of potash has 
been found superior to muriah* of potash and iihosphoric acid for this crop. Manure 
should be used to supplement commercial fertilizers for cauliflower. 

On the i)emianent asparagus plats Palmetto still stands as the best average variety. 
Unirrigated plats have given better yields than irrigated plats. Selected crowns have 
not proved superior to ordinary crowns. The largest total and early yields have 
been obtained on the plat fertilized with barnyard manure at the rate of 20 tons 
per acre. 

Cuthbert was the only variety of raspberry during the year which yielded fruit. 
The yields obtained with the different fertilizers are tabulated, but no conclusions 
drawn. Of the blackberries the largest total and early yield was secured on the 
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manured plat, the plat fertilized with complete fertilizer standing second. The early 
yield was a little larger on the irrigated plats, but the total yield was much^greater 
on the unirrigated. Agawam and Taylor came through the winter in best condi¬ 
tion. 

The manured plat of gooseberries has also given better results both with and with¬ 
out irrigation than any conihination of coinniercial fertilizers. With currants the 
manured plat also stood first. With straJwberries, the plat receiving the complete 
fertilizer with an additional amount of nitrate of soda after blossoming stood first. 
In both early and total yields the irrigate<l plats led over the unirrigated. In early 
yield Glen Mary led with Bnbaeli second. 

The yields of apples, peaches, standard and dwarf j^ears, plums and (cherries on 
plats which are being treated with <lifferent fertilizers are retiorded but no conclu¬ 
sions drawn. Pears are grown as dwarfs, as dwarfs by cutting, and as standards. 
Kieffer dwarfs by cutting bore during the year an average of 493 fruits per tree, 
weighing 152 lbs. 9 oz., while Kieffer standards bore 93S fruits, weighing 252 lbs. 2 oz. 
per tree. On an acre basis, however, it is calculated that the dwarfs would give an 
increased yield of 45 iier cent due to closer jilanting than the standards, besides they 
are preferable from the standpoint of harvesting and of beauty of tree. Being more 
compact, the branches are also less likely to be broken down by the w^eight of the 
fruit. 

Bartlett and Lawrence varieties also stand in favor of dwarfs against the standards, 
but a difference betw’cen dwarfs proper and dwarfs by cutting has not yet been defi¬ 
nitely established. The Lawrence variety dwarfs by cutting came into bearing a 
year later than the dwarfs proper. 

Report of the botanist, B. D. Halsted, E. J. Owen, and J. K. Shaw [New Jer¬ 
sey Stas, Rpt. I904i VP- pis. 12^ Jigs, S), —A leading feature of the work of 

the year has been the crossing of plants and the growing of hybrids secured in earlier 
work (E. S. R., 10, p. 404). 

Tlie Voorhees Red sweet corn, originated by the station, w’as distributed to farm¬ 
ers in considerable quantities, and notes from them on the charatder and quality of 
the corn as grown during the season are reported. From thi^se reports it appears 
that the corn is medium large, usually bears 2 ears, and the (juality good to excel¬ 
lent. Further notes are given on the cross between Black Mexican and Country 
Gentleman sweet (;orn. In those reciprocal ctohsos the male parent has controlled 
to a large extent the character and color of the eiir. 

A study was made of a large number of varieties of sweet cijrn obtained from dif¬ 
ferent seedsmen throughout the country. These were grown at the station, and 
notes are given upon their tendency to intercross, especially that of Black Mexican, 
together with a proposed classification of sweet corn. Some data are incor|)orated 
on experiments with conspicuously colored varieties of sweet corn and their tend¬ 
ency to intercross. The Malakhov sweet corn, introduced by this Department from 
Russia, was sent to a number of growers in the State. This corn appears to have 
small stalks, with from 1 to 4 ears per stalk. The (piality was reported excellent or 
good. 

A second crop of sweet corn was growm in one instance from the matured seed of 
the first crop. The output of ears of the second crop was small and no seed matured. 
Apache corn, grown by the Indians of the arid regions of the Southwest, produced 
an ordinary crop, and it is thought that it may be of some value as a breeder with 
eastern sorts, especially for corn grown in sandy soils on dry situations. 

Six kinds of squashes have been intercrossed and the fruits of some of the results 
obtained are illustrated, as well as the seeds. The Jersey Belle eggplant, originated 
by crossing New^ York Improved Spineless and Early Long Purple, has been grown 
another season, producing plants very uniform in color and other characteristics. 
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This variety is considered valuable because of its earliness and the large proportion 
of fruit which is without seed. 

A test was made of a large number of tomatoes. The yields obtained on different 
dates are tabulated, and the fruiting season, size of fruits, popularity, and other 
characteristics of the different varieties noted. A scale of points for judging the 
merits of ordinary tomatoes was devised and its use is illustrated in scroring the 
varieties grown. In this score card 50 points are given to the fruit and 50 to the 
plant. The score for the <lifferent points is allotted as follows: Size of fruit 4, shape 
4, surface 7, skin 8, color 3, cells 7, flesh 7, flavor 5, seeds 5, and decay 5. For the 
plant the scaIc is: Form 5, vigor 10, foliage 10, product 15, and disease 10. 

A proposed classification for tomatoes is also given, and various varieties classified 
according to the scheme. A second crop of tomatoes was grown from the seed of 
some of the earliest varieties to mature. This second crop attained full size, matur¬ 
ing seeds. 

Tests were made of bush and pole Lima beans, green-pod bush Ix^ans, and wax 
beans. Classifications are given for green-iK>d beans and for wax beans, with illus¬ 
trations of the pods and l^^ans of the different varieties tesU^d. For e&rh variety the 
weight of vines, weight of pods, number of pods, seeds per pod, and ])Opularity are 
noted. Considerable work was done in the crossing of l)eans during the season, but 
it will rtHpiire another season to determine the success of the crosses, since beans 
are easily self-fertile. 

Data are also tabulated for weight of vines and pods, and number of pods and 
seeds in 3 varieties of peas, in which seed of each variety obtained from (Canada was 
compared with the same variety wlien grown in New York. 

Further notes are given on the colors of the blooms of salsify hybrids under culti¬ 
vation and from self-sown seed. The proportion of e*ach of 9 lawn grasses sown in 
the mixture in 1896 is noted for each of the years since that date. Likewise, the 
proj)f)rtion of weeds on the plat of soil which has been undisturbed since 1897 are 
recorded. 

In a test of Early Snowball cauliflower secMl from Denmark, the State of Washing¬ 
ton, and an eastern locality, the best results were obtained from the seed grown in 
the State of Washington. 

In experiments with tulip bulbs, American-grown bulbs gave finer flowers and 
were longer in bloom than foreign bulbs. Notes are given upon Aralia rordata as a 
salad plant, nasturtiums, and the report blanks used by this Department in descrip¬ 
tions of tomatoes. 

The usual notes upon the weather are given, showing the rainfall, temperature, 
and sunshine for the growing season of each of the past 16 years. The condition of 
crops and the relation of fungi to weather, as shown in the weather and crop bulle¬ 
tins issued weekly by the State w eather service during the growing season, are noted 
with special reports from corres|x>ndenta in 21 different counties of the State, show¬ 
ing the winter injury to vegetables, fruits, and field crops in various sections. 

Besults of experiments in production and marketing fruits and vege¬ 
tables, and canning fruits and vegetables on a small scale, at the North 
Louisiana Experiment Station, D. N. Barrow and E. J. Watson (Lonmana Stas. 
Bui. SIf 2. ser.j pp. 36, pi. 7, figs. 2 ).—In order to obtain results of commercial 
importance and also to encourage farmers in the neighborhood to engage in the ship¬ 
ping of fruits and vegetables, a number of vegetables w’ere grown at the station 
during the season in considerably larger quantities than heretofore. These w ere 
shipped in cooperation with the farmers of the neighborhood in carload lots. 

From seven-eighths of an acre of tomatoes 236 crates were shipped and about 60 
crates were canned. The average net return was about 50 cts. per crate, and the 
cost of growing an acre from seed bed to market was placed at $60. iYom one-eighth 
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of an acre in cal)bage 1(5 (Tates weighing about 175 lbs. per crate were obtained. 
The cost (^f production is phured at $40 per acre. The season for string beans was 
unfavorable. From one-f(mrth of an atTt*. 18 bu. was obtained. The price rec^eived 
averagiKl 50 cts. per busliel net; and the cost of growing an acre is pliu!ed at alxjiit $20. 

From one-eighth of an acre of radishes 820 bunches containing 6 to 10 radishes per 
bunch were obtained. Thi* first planting of bush Lima beans provt*d unsatisfactory.^ 
From the second planting made the first of June 24 bu. of dry shelled beans were 
obtained, worth $2 per bushel. The expense of growing miiskmelons is placed at $.80 
per acrt^ and watcTinelons at $20 ]>er acre. From» .8 to 5 salable w’atermeloiis were 
obtained })er hill. The melons were of good size, averaging 24 lbs. per mehm. No 
shipments were made. 

Squashes cost about $20 per acre. Early Bush yielded about 70 bu. and C'rookneck 
about 66 bu. per acre, (-)ne small shipment of Early Bush Tiette<l al)out 75 cts. per 
bushel crate. One-eighth of an acre of okra was grown but no shipments were made 
of this crop. (Considerable <iuantitie8, however, were successfully canned, the result¬ 
ing product being of high (luality. By keeping the mature pods ]>u11(hI off the crop 
lasted through the entire season. About 60 bu. per atTe was obtained. 

Peas w’ere grown only on small areas. Tlmy did so well, however, that one small 
shipment w’as made which sold for 50 (*ts. per bushel. The yield of onions w’as at 
the rate of 86 bu. per acni vvbi(‘h had a mark('t pric(‘ of $1.50 p(*r bushel. The resulhi 
of variety tests with a number of the vegetables mentioned above are inidinled in 
the notes, as well as (he rt'sults of variety tests with peaches, plums, applets, i^ears, 
strawbt*rrioH, and ligs. 

In the (‘arming exp(irimenfs two $10 outfits were used, eattli having a capacity of 
8(K) 2-lb. cans and 200 8-lb. cans per day. AVith tlu^se 2 outlihs the cost of canning 
600 2-lb. cans of tomatoes daily was pla(*ed at $21.40. The net pri(*e for the canned 
product was 70 cts. [ler dozen or $85, l(‘aving a balam^e of $18.60 per day. The cost 
of 4(X) 8-lb. cans of peaches was $20.40. These sold f(jr $1.75 per dozen, or a total of 
$58.88, leaving a n(‘t balance of $87.08 p(*r day. 

Pears w(Te found ev(‘n mor(‘ ])rofitable than peaches, since a bushel of jiears filled 
an average of 24 8-lb. cans, whil(‘ a bushel of jieacbes (ilUul only 16 8-lb. cans. It is 
believ(‘d that canning may be j)ro6tably employed in utilizing the surplus that can 
not be iirofitably shij)ped to niark(‘t. 

Where king watermelon reigns supreme (\i(L, ^^4 {1905)y No. lO^pp, 4^5y 
45iOyjig. /).—The author of this article made a trip to the (ilendale-Burbank melon 
section in the region of Los Angeles, and describes the methods of wahTmelon cul¬ 
ture followed in that district. 

The vines are planted 12 by 12, 10 by 14, and 8 by 1(5 ft. apart, each of these dif¬ 
ferent distances having adherents. The (Chilean White is the variety chiefly grown. 
In addition a few (Georgia Rattlesnakes and Kl(K*kley Sweets are grown. Before 
planting the seeds are sijaked for about 12 hours in warm water and most growers 
sprout them before planting. 

Sprouting is accomplished by digging through a pile of warm manure dowm to the 
ground, spreading the se(*ds in sacks so that they are about 1 in. deep, (‘overing them 
with warm manure, and leaving them there until sprouted, after which they are 
planted immediately. Where manure is scarce a (ire is sometimes built on the 
ground to warm it. The ashes are then scrape<l away and the seeds buried in the 
warm earth, being covered as before with manure to prevent the escape of heat. One 
large grower spremts his seed by placing them in Mason jars and keeping them in 
warm water. By this latter method it requires on an average about 86 hours to 
sprout the seed, the time varying with the temperature of the water. 

The seeds are planted mostly in raised hills or on backfurrows. Cultivation con¬ 
sists in keeping the w(*eds down and preserving a dust mulch. The vines are also 
compacted in the center of the rows as much as^ possible to shade the melons and 
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thus prevent sunburn. The chief <lisease is blight and this is kept under control by 
planting the melons on new ground at least every second ye^r. Plant lice are con¬ 
trolled b^ spraying with soap mixtures. 

Fall and winter culture of P^-tsal, J. Cure (Rrv. Ilort. [Porw], 77 (um), 
No, 6j 2>P' Ho ).—The author gives his results in the winter culture of P^*-taai or 
Chinese cabbage. The plant appears to be nearly as hardy as ordinary cabbage. 

Water cress supplies {(iard. Mtuj. [Londo/i], 48 [1005), Non. J685, p. ^^680, 
p. 252 ).—An investigation was nia<le, under theauHpi(*eH of the London County Coun¬ 
cil, of the water cress beds grown within a radius of 50 miles of London. 

One hundred and fifty be<ls ranging from less than a (piarter of an acre to upwards 
of 40 acres in extent were visited. Of this nuiiil)er .‘1«5 beds were not liable to pollu¬ 
tion and 67 beds were probably polluted, the water used in the majority of the cast's 
on these beds being about equal in quality to that of the Thames. There were 27 
beds that were acrtually pollute^l and 11 be<ls in which there was a gross actual pol¬ 
lution. The possibility of thoroughly cleansing the cr(‘ss grown in ])olluted water 
was investigated. 

The results indicak^ that thorough washing will remove a large proportion of the 
impurities, but “that no ordinary amount of washing c<»ul(l Ih^ relied on to rid cress 
grown in j)olluted waters of all undesirable microbes. This may be due either to 
ba(;teria so firmly adhering to the exterior of the plant as to resist being swept away 
during the washing process, or to the cress harboring microbes within its structure, 
or to a combination of these causes.” tTndcr normal kitchen conditions it is believed 
that the chances for cleaning the water cxess would be less favorable than exists in a 
laboratory. 

An apple orchard survey of Orleans County, (t. F. Warren (Nev) York Cornell 
Stn. Hnl. 220, pp. 481-400, Jinn. 15). —This is the second report on this subject. The 
lirst report dealt with orchard conditions in Wayne County, New York (E. S. R., 
17, p. 41). 

The ])resent report ijresents the results of a similar survey of Orleans County. In 
this (county 564 orchards, containing 4,881 acres, or a little more than one-fourth of 
the total area in a[)ples in the county, uere personally examined with reference k) 
topography, soils, varieties, tillage, drainage, fertilizers, cover crops, pruning, spray¬ 
ing, yields, markets, ])rices, income per acre, etc. From 70 to 90 per (tent of the fruit 
grown in Orleans County is barrek'd and sold, while in Wayne County the greater 
part is evaporated. 

Generally speaking, better cultural practices are observed in the apple orchards in 
Orleans County than in Wayne (bounty. It is believed that greater [)ro6t would be 
obtained by orchardists in Orleans County if greater attention was paid to sorting 
and grading the fruit and more extensive use made of the apple evaj)orator. 

Briefly, the survey shows that Baldwin and Rhode Island Greening are the leading 
varieties of ai)ples grown in the county. The 5-year average yield of orchards culti¬ 
vated 10 years was 86 per cent greater than for orchards 10 years in sod. Apples 
from tilled orchards have brought slightly better average prices than from orchards in 
sod. One-lifth of the orchards in sod have given as good results as the average tilled 
ones, but no method of sod treatment haj3 been found to equal tillage in average yield 
or income. Cover crops are used in about 3 per cent of the area examined, red clover 
and bu(5kwheat being the favorite crops for this purpose. 

The average income per acre from well-cared-for orchards was as follows: Un¬ 
sprayed, $103; sprayed unce, $139; sprayed twice, $143; sprayed 3 times, $184. In 
1904 most of the unsprayed orchards showed about 90 i)er cent of scabby fruit, while 
over half of the orchards sprayed 3 times w ere practically free from scab. 

The best orchards were found on loamy soils. Good'apples were also grown on 
quite sandy soil. A loss of 8 to 10 per cent of apple trees was found to l>e due Uy poor 
(Jrainage. The gross income in over half the orchards has averaged over $100 per 
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acre during the past 5 years. The data in the bulletin supplement that obtained 
from Wayne County and serve to confirm the recommendations there given as to the 
best cultural practices to follow. < 

The avocado, a salad fruit from the Tropics, G. N. Collins ( U. S. Dept Agr.f 
Bur. Plant Tndm. Bill 77, pp. 52, pin. 8).—The author visited certain parts of Mexico, 
Central America, and the West Indies, and gives the results of his observations in 
these regions with reference to the avocado. 

The origin, history, and botanical affinities are discussed, and the types found in 
Guatemala, Porto Rico, Mexico, Costa Rica, Cuha,^and Hawaii are noted. The cul¬ 
ture of the avocado is considered at length and an account given of some experiments 
in shipping avocados from Hawaii to New' York City. Five crates were thus shipjied 
experimentally in cold storage. They w'ere HO days in transit. The majority of the 
samples suffered (onsiderably from the long trip, but some lots were found in good 
condition, demonstrating that w'ith better knowledge of methods of handling these 
fruits can be suci^essfully shipped in cold storage providing they are not too long in 
transit. 

Especial interest is attached to the thi<‘k-skinned avocados found in Guatemala. 
These varieties promise to withstand shipment mucli better than the thin-skinned 
varieties, and the (uilture of these in Porto Rico, it is hoped, will aid materially in 
establishing a protitable industry in that island. Tlie fo<)d value of the avocado is 
discussed by C. F. Jiangw'orthy and compared with that of a number of other fruits. 

Cooperative experiments with small fruits, H. L. Huti' {Ann. Rpi. Ontario 
Aijr. and Kxpl Union, ( 1004), pp. :JJ-3S).--The kinds of small fruits which were 
sent out by the colh^ge to experimenters during the year are given, together with the 
cultural directions which accompanied them. 

The influence of American stocks on the quality of wine, F.. Ibrn'ER {'Atnchr. 
Landw. Virmchsir. Oenfen., <S (/U05), No. 5, pp. 505-571). —The effect on the compo¬ 
sition of the fruit and on the (piality of wines obtained from European grapes grown 
on their ow’n roots and on American stocks was stu<lie<l. Nine hkiropf'an varietitis 
were thus compared. The fruit of 7 kinds on American stock contained more acid 
and 2 kinds less acid tlian w’h(*n grown on tlieir own roots, b'ive varieties of Fairo- 
pean grapes on their own roots one year and 6 varieties another year contained 
slightly more sugar than the same varieties on Ameri(‘an stocks. 

Relative to the w ine made, that from grapes on their ow n roots containe<l more 
phosphoric acid than that from grapt*s on American roota. The results were the 
same whether the grapes were fermented with the stems or not, or whether the must 
was pressed immediately or after a considerable period. Tables are given which 
show in considerable detail the cornjwsition of fruit and the wine obtained from each 
variety of grape during the 2 years of the investigation. ■ 

Chinese fruits, G. E. Andki^son (Mo. Comidar Rpts. [I/. N.], 1905, No. 294, pp. 
52-54). —An account of the kinds and value of different fruits most commonly grown 
in China. For the most part they ai)pear be much inferior to American fruits. 

The persimmon, which is highly esteemed in China, is thought to be less astrin¬ 
gent than the American persimmon. It grows large and is a good keeper. The 
author states that probably the best all-round fruit in China is the pomelo. This 
resembles the American fruit in size, shape, ami color, but is sweeter and has less 
of the bitter quality, w hile the flesh is more ])erfectly separated into sections, as in 
the case of oranges. It has betk*r keeping (pialities than the orange and is strongly 
recommended to Americian horticulturists. 

The preparation of fruit pulp (BoL Dept, [TVmiffad], Bui MIbc. Inform., 1905, 
No. 45, pp. 174‘‘176). —The metliod of i)reparing fruit pulp in France for shipment to 
England, to be manufactured into jams, is given for a number of different kinds of 
fruit, such as black currants, cherries, raspberries, apricots, plums, and the like. 
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An experinient was made U) determine the length of time that black currants will 
k^ej) in cold storage when packed at <lifferent stages of maturity. When gathered 
while still green, 15 to IS days before maturity, they kept perfectly for 1 month and 
then gradually withered and dried. When gathered some 5 or 6 days before maturity, 
they kept perfec^tly for 4r) days aiifl wen^ go(xi for 12 days later. Gathered when 
(piite ri])e they kept fresh for 26 days, but days later they showed slight signs of 
withering. 

Cold storage for the preservation and transportation of food and horti¬ 
cultural products, Valvassoiu (J{nL Off. Reitxeig. Agr. [Paris']^ 4 {1905)y 

No. .5, pp. —The autlior visited a mim})er of cold storage houses in Milan, 

Frankfurt, Cplogne, and Berlin, and gives brief descriptions of the different plants, 
and in some instances an account of the temperatun^s observed in the preservation 
of different products. 

At Milan lily of the valley rhizomes are placed in cold storage in May. They are 
<lrawn out and fori*ed acvonling to the needs of trade. After withdrawal they pro¬ 
duce flowers in about 15 days. The usual period of forcing is from October to Jan¬ 
uary. jjilacs are also kept in col<l storage and withdrawn for forcing toward the end 
of O(!tober. They may be withdrawn, however, at any other time in the year. 

Other plants retarded in cold storage to be w ithdrawn when needed are asparagus, 
strawberries, azaleas, rho<lodendrons, Kalmia hitl/oHa, Ilgdrangni panirulatay H. lior- 
tenday Spinea, vtv. In this establishment ripe cherries put in cold storage in June 
k(*pt well until August; temperature not stated. At Cologne grapes on the stem 
maintained at a temperature of zero kept in prime condition for 4 months. At Ham¬ 
burg lily of the valley wiis kej)t at a temperature of 6°. 

A new coffee from central Africa, A. Chkvaijer {Cornpt. Rend. Acad. Sci. 
[y^/n«], 140 {1005)y No. Sy pp. 517-5M)).—h botanical account is given of Coffea 
e.nrlsOy a tree which grow’s IS to 60 ft. high. 

Analyses are given of the soil on which it flourishes. The soil is especially rich in 
nitrogen and soda, and contains only very small amounts of potash, phosphoric acid, 
and lime. The coffee seeds are small and rounded, taking about 10 to a gram. A wild 
tree 5 yi^ars old measure<l S meters in height and contained 600 fruits. The follow¬ 
ing analysis is given: Wat(‘r at 100° 7.66, caffein 1.89, nitrogen 8.11, fat 12.58, and 
ash 8.75 per cent. The coffee is classed as among the best sorts known at the pres¬ 
ent time. 

How walnuts grow, .1. L. Bowkus and F. Gillkt ( Paeijie Rural /Vm, 69 {1905)y 
No. J'Jy p. Two different views are given by these WTiters on how walnuts 

sprout and how tlie seed should be planted in the ground. Mr. Bowers states that 
nuts should be planted with the point down. Mr. Gillet maintains that walnuts 
like all nuts should be i>lanted with the suture or seam i)erpendicular to the line of 
the horizon—that is, lying on the seam, and never on the face or with the small or 
big en<l dowm. 

Home-grown bulbs, A. J. FiE-rEus (.Iwrr. Florid, 7i4{1905), No. 8S8y pp. 908y 909; 
(Umleningy 18 {1905)^ No. 307, p. 897). — An account is given of a tc'st on the trial 
grounds (»f this Department of certain varieties of narcissus raised in Viiginia, in 
comparison with the bulbs from 8 Euroi)ean houses. 

The Virginia-grown bulbs gave decidedly the best results. The bulbs of Emperor 
gave magnificent flowers, being as large as any seen from the best imported stock. 
Narrisms prlnrepsyfRt^ also very satisfactory, and N. poeticus poetarum just as good as 
any others, although neither obtainetl the high standard of Emperor. 

11938—No. 4—05-5 
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FOKESTEY. 

Report of the chief of the Bureau of Forestry of the Philippine Islands, 

G. P. Ahekn {Philipfdiie Pur. Forestrt/ Jtpt. pp. 6*cV, pis. nutp 1 ).—This in an 

account of the iuHix^ction nervice and forest management in the various districts of 
the Philippine Islands, with a statement of the licenses granted, amount of timl)er 
cut, the results secun‘d in the timber-testing laboratory, the forest products of the 
islands for the fiscal year ended June HO, 1904, average Manila prices of timber and 
lumber, etc. 

Some work is being <lone in the growing of tropi(;al and dticiduoiis fruits, forage 
plants, and the maintenant‘e of forest nurseries. The details of physical tests of 13 
Borneo woods are also iiuiluded in the report. 

Report on the examination of a forest tract in western North Carolina, 
F. W. Reed ( IJ. S. Dept. Af/r.^ Pur. of Forestry Pul. OOy pp. pis. 6, map 1). —This 
report gives the results of a careful examination (if a tract of about l(),000 acres lying 
in the mountains of western North Carolina. 

The prevailing timbers in different parts of this tract are inaiiped, the jirodiuits 
which they will yield noted, and H|xjcilic directions given regarding their manage¬ 
ment as a source of revenue and the maintenance of the present natural iK^auty of a 
large portion of the tract. The bulletin is an illustration of the method of the Bureau 
of examining ])rivate. forest lands and extending expt^rt advice in their management. 

History of Austrian forestry, Ivasceykeh {Ztschr. Forsf u. Jagdw.^ {1906) ^ 
Nos. ly pp. SO-4/p pp. US-U4 ).—IJi <*ommemoratioti of the 50-years’ reign of 
Francis Joseph, blmperor of Austria, a jubilee history of the development oi agricul¬ 
ture and forestry in Austria for the years 1848 to 1898 was written. One of the 5 
volumes deals with forestry. The extracts from this work given in this article relate 
to the development of the forest industry and its constitution, the use of the forest, 
sylviculture, forest management and protection, transportation of forest produ(‘ts, 
and forest engineering. 

Investigations on the influence of kiln-drying at different temperatures on 
the percentage germination of pine seed, IIaa(’k {Ztschr. Forsl u. Jagdw.y d7 
{1906) y No. 6y 2>P‘ 290-91.1 y d(jms. 9). ~\ report is given ujion the results of an 
investigation uiioii the germinative ability of i)ine seeds gathered at different periods 
in the fall and kiln-dried at different degrees of temperature. 

In these experiments .seed gathereil late in the fall germinated as well as seed 
gathered the following March. Seed gathered the middle of Augu.st had a whitish 
unripe appearan(;e, was subject to mold, and gave a percenttige germination of 80 to 
92. A month later the seeds were more nearly ripe and gave a percentage germina¬ 
tion of 90 to 98. It is believed that by the beginning of November of evt*ry year 
pine seeds have reached their full germinative ability. 

Seeds mei'hanically removed from the cones early in the season without drying 
gave a higher percentage germination and germinated in half the time recpiired for 
dry seeds. Mar(*h-gathered seed, kiln-dried at a temperature of 65° C. 71 hours, gave 
a percentage germination of 78 to 87. When kiln-dried at 61° C. for 2 hours and the 
temperature then gradually de(!reast‘d to 55° 0. for 9 liours the percentage germina¬ 
tion was 94 to 97. 

With the more sappy cones gathered in December kiln-drying at 65° (1 decreased 
the percentage germination to 20 per cent. Even the seedlings that did grow when 
the seed was dried at this temperature presented a stunted apjiearance. It was 
determined that the maximum temperature at which these sappy fall cones may be 
kiln-dried is 60° C. for 2 to 3 hours, decreasing then to 55 to 56° C. The optimum 
temperature for such cones is placed at 49° C. Naked seeds were found able to with¬ 
stand without injury to their germinative ability a much higher temi^erature and for 
a longer period than seeds in the cones. 
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The following general (le<luctioii8 are drawn by the author from the experiment: 
Pine seeds are very sensitive to a high degree of heat. Jietweeii tlu; permissible and 
injurious temperatures lie so few degrec^s that e^^tra care is necessary in kiln-drying 
these seeds. The greatest danger lies in kiln-drying moist cones. For this reason 
cones which remain longer on the tree and are, therefore, riper and drier are to be 
preferred for seed purposes, and not for the reason sometimes given that the seed in 
early-picked cones is less able to germinate. 

Natural Rafting, L. S. Hopkinh {Avier. inventor, 14 {WOo), No. 34, fnfu. 3).— 
Illustrations and descriptions are given of two natural grafts betwe(‘n adjacent 
sycamore tret's. 

Thinning spruce, SeHWAPCAcii {ZMir. Forat n. Jagthr., 37 {1905), No. J, pp. 
lt-30). —The right method of growing spruce has long been considered a setiletl 
question by (ilerman foresters. Observation in Austrian forests, however, where the 
use of small timbers necessitated the thinning of spruce much earlier than usual led 
to the discovery that from th(‘. standpoint of greater growth and larger jwofits (‘arly 
thinning, which gave opi)ortunity to the remaining trees for better crown develoi)- 
ment, was very desirable. 

The details of the investigation are recorded at c'onsidemhle length, based upon 
which the following conclusions an* drawn: 

(i) By growing spruce in dense st-ands the crown is stunted and food elaboration 
therefore im])aired. (2) The method of growing spruce close tog(‘ther in youth, and 
first thinning in middle age, does not use the site to the full capacity and n*sults in 
a loss to the owner. (H) A stunted spruce crown regains its vigor very slowly and 
on i)(M)r sites not at all. (lonsecpiently late thinning exercises no considerable 
influence on the accretion. 

(4) A rational treatrm'ut of sjiruce forests retpiires, tlu^refore, avoidance of too close 
planting, say from 4,000 to 0,000 plants p(*r hecttire, and (o) the gradual deiTease f»f 
this number through frecjuent thinnings as soon as the branch(‘s begin to die off to a 
height of 12 to 15 ft. (0) Theaini in thinning must be the production of the greatest 
possible number of well-developed stems with crowns fully developed on all sides 
and the trees a8e<iually distributed over the arenas possible, constant attention being 
given to the breaking up of the groups. (7) The live porti<m of the crown should 
never average less than 50 })er cent of the height of the tree. 

The regulation of the spacing in planting and thinning spruce forests, 
Martin {Ztschr. Forstu. Jngdw., 37 (1905), No, 7, pp. 419-437). —Tln^ author briefly 
reviews the pai)er by Dr. Scdiwappach above and gives suppl(*mental data ahmg 
several lines drawn largely from CJerman sources. 

The dabi given do not show any stunting of the crown resulting from too close 
planting, and the author believes that no hard and fast rules as to spacing in ])lanf- 
ing and in thinning spruce can V)e formulated. From an economic standpoint thick 
planting where there is a considerable demand for small timber, as in (Germany, may 
be of as great value as a less number of larger trees. 

The effect of forest cover upon stream flow, W. B. (trkkm5Y ( Forestrg and Irrig., 
11 (1905), Nos. G, pp. lGS-168; 7, pp. 309-315, figs. 4 ).—A discussion of the general 
factors governing stream flow. In a<ldition to the effects of forest cover, the varying 
influences of precipitation, topography of the drainage basin, and its geological char¬ 
acter are discussed. 

Investigations in connection with the Reclamation Service covering 3 years were 
made with reference to these factors in 2 tributaries of the Hudson, Esopus Creek, 
and Wallkill River. The catchment area of Esopus Creek has only about 15 per 
cent of cleared land on it. In the Wallkill Basin, on the other hand, about 85 per 
cent of the land is cleared. Precipitation and climatic conditions in the tw'o basins 
are practically the same. 
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Tl^e grade of the slope of the Esopus Bashx is 13.05 per (^nt or twice bs steep, and 
the fall of the river is 59.6 ft. per mile, or about 6 times as rapid as that of the Wall- 
kill. The toiK)graphy of the basin is also much more simple and direct. There are 
no natural reservoirs in the Esopiis Basin, while 42.52 8(p mi. or 5.04 per cent of the 
total area of the Wallkill Basin is occupied by lakes, ponds, or swamx>s. 

The (iharac.teristic geological features of the Wallkill Basin are deep layers of fine 
loamy, marly soils of large absorptive capacity, while in the Esopus Basin there'is 
only a thin layer of soil which tends to shed water immediately rather than to 
store it. 

Studying the weekly deviation of these 2 streams from 1901 to 1903, inclusive, it 
was found that the percentage deviation from the average weekly mean flow was 
78.24 per cent for the Wallkill and 83.69 pt*r cent in the case of the Esopus. It is 
thus shown that the combined influence of moderate topography, natural reservoirs, 
and favorable,geological conditions of the Wallkill are stronger in promoting even¬ 
ness of stream flow than the compac^t forest of the Esopus. The difference, however, 
is small, the forest cover overcoming in a very large degree th»^ unfavorable effects 
of steep topography, hard and dense surface rt>cks, and marked deficiency in natural 
storage facilities. 

It is concluded, therefore, from tlie evidence in hand that tem|)erature and pr(»- 
cipitation being ecpial, the rej^tjve regularity of stream flow is determined first by 
the topographic and geological conditions, and second by the (dmracter and extent of 
forest cover. 

Fire protection in the teak forests of Burma, H. S. Tkoitp (Indkin FitreMvVy 
SI {1905)^ No. 5, pp. 188-146^ dgms. ^).—The author made a careful study of the 
growth and reproduction of teak on an area of 37 acres, which had had fire protec¬ 
tion singe 1872-73, and another area of 24 acres lying alongside, which had had no 
fire protection and which was burnt over annually. 

From the data obtained it is shown that in moist, mixed, fire-protected forests the 
bamboo grows so rapidly as to depress and severely injure teak trees, while with 
annual burning the bandnio is suppressetl sufficiently to permit of the very satisfac¬ 
tory growth of te.ak. The locality chosen for this experiment is believed to Ik^ typi¬ 
cal of hundreds of square miles in Burma, and it is believed that firt^ protection over 
such areas is decidedly injurious to the development of teak. 

, In Vol. 31, No. 7, pp. 383-388, of the same publication, a number of discussions on 
the above paper appear, some of which confirm the author’s views, and others |)oint 
out that in the very dry teak forests of Burma, where the cover is much lighter, fire 
protection is of undoubted value in aiding the young teak jdants h) establish 
themselves. 

Discovery of manigoba rubber forests in Brazil, 11. W. Furnish {Mo, Coimilnr 
,Rpts. [17. /S'.], liH)4, No, ^87i pp, 52-87). —The author states that extensive forests of 
‘‘manigoba’’ or Ceard rubber (Manihot glaziomi) have recently been discovered in 
the interior of Brazil, particularly in Bahia. 

Methods of manigoba rubber culture are discussed, with an account of milk pro¬ 
duction and of extracting and collecting the latex. The quality.of this rubber seems 
to he very high. It is believed that it could be profitably introduced into the south¬ 
ern i>art of the United States, and especially into Porto. H;iico and the Philippines. 
Statistics are given on the exports of the Bahia rubl)er to different countries of 
Europe and the United States during each of the yeapa 1901 to 1904. 

Bubber tapping in the botanic gardens, Singapore {Agr, Bid, Straits and Fed. 
Malay Statei^y 4 (1905) y No. 5, pp. 144-1,54). —Tabulated data are given which show 
the yields obtaine<l from trees of different sizes tapped in the morning as compared 
with those tapped in the evening. There were 16 .trees in each experiment and 6 
experiments were made. The trees in the different ixi)erimentH varied in circuni- 
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ference from 3 to 7 ft. On the whole, the morning tappings gave about 10 jMjPcent 
better results than evening tappings. 

Terms used in forestry and logging ( U. S. Dept. A(jr-y Dur. Forestry liul. 61, pp. 
map 1). —The various popular and technical terms UHe<l in forestry and logging 
are defined and in many instam^es their equivalents given in German and French. 
The work was prepared by the Bim*au of Forestry iii cooperation with the Society 
of American Foresters. 

Forestry terms in French, English, and German, J. (lEasmEL ( Vocahulaire 
Fnrestier^ Frant^aiH-Anglfm-Allemaitd. Paria and Nancjf: Berger-Tj'vraiUt [IPOfi], 
4. ed., pp. 20H; ret), in Per. Four el Forete, 44 {ltl05), No. 2, pp. 41 ^, -^.9).— Previous 
editions of this work have h(‘en in the (lerman and F'rtuich languages. In the pres¬ 
ent e<lition the work has lH‘>en enlarged to include Bkiglish forestry terms. 

DISEASES OF PLANTS. 

Minnesota plant diseases, K. M. Freeman (St. Paul: The Pioneer Preftn, 1905, 
pp. .VAV// -1 4^'^2, pi. l,Jigf<. 211). — The author’s chief aim in this book is to dissemi¬ 
nate knowledge of the destructiv^e panisites of useful plants, to assist all concerned 
with the cultivati(m of plants to a more intelligent and thorough understanding of 
the habits of these parasites, and to point out eshiblished methods of combating such 
diseases. The object of the work is educational rather than immediately practical, 
the author thinking the ])ractical combating of diseases will follow a better concep¬ 
tion of their cause and importance. 

After describing fungi in geneial, (diaptt^rs are devoted to their physiology, repro¬ 
duction, etc., fungi as causes of disease, different kinds of fungi, diseases due to causes 
other than hingi, etc. The economics of prevention and cure are discussed, formu¬ 
las for fungicides are given, and spraying apparatus described, after which specific 
diseases are described under the heading of diseases of timber and shade trees, field 
and forage croi)H, garden crops, orchards and vineyards, greenhouse and ornamental 
plants, and wild plants. 

The author has unavoidably omitted some diseases, while others, although not yet 
observed in the State, are im^luded on account of their importance. A number of 
plant dise-iises are also described which are economically of minor importituce but 
w'hi(di are illustrative of certain classes of diseases that otherwise irould not l)e treated; 

The author has drawn freely on experiment station literature for information 
regarding diseases and their prevention. The work is especially commendable on 
a(rount of its appearamje and the excellence of its illustrations, most of which are 
new. 

A report on plant diseases of the State, J. L. Shei.don Mrginm Sta. 

Bui. 96, pp. 69-99, pis. 6’).—Popular descriptions are given of a number of diseases 
of cultivated plants, the information being based upon the author’s investigations 
while traveling about the State and also upon a large number of replies to letters 
sent out asking for information relative to diseases. The arrangement is alphabetical 
by host plants. 

Annual report of the literature of plant diseases for 1908, M. IIollkcng 
(Jahresbericht ilber die Neueriingen nnd Leistmigen auf dern Gebiete der Pjianzenkrank- 
heiten. Berlin: Paul Parey, 1906, pp. 374)^’—^ review is given of the literature 

relating to plant diseases and insect injury to plants for the year 1903, which 
includes i-eferences to more than 2,200 articles either by abstract or title. The 
arrangement of the material and method of treatment is similar to that in previous 
volumes (B3. S. R., 14, p. 1091). 

Notes bn the Brysiphaceee of Washingrton, W. H. Lawrence (Jour. Mycol, 11 
(1906), 'No, 77y pp. 106-10S),--K list is given of the species of iwwdery mildews col- 
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lected by the author in tho State of Washington, with critical notes regarding the 
different species, tlie host plants, ('tc. 

The TJstilagineee, or smuts, of Connecticut, G. P. Clinton (Conn, State Oeol. 
and Nat. Hist. Surret/ Hnl. 5, pp. 7).—A list of smuts known to occur in 

Connecticut is given, based chiefly on collections made by the writer during the past 
8 seasons, which are contained in the herbarimn of the Connecticut State Station. 
The list embraces descriptions of 12 genera ami 50 spe(!ies. 

Cultures of Uredineae in 1904, J. C. Aktiiitk (Jour. MijcoL, 11 (WOri)^ No. 7fi, 
pp. r)0-tJ7).--Tho. author gives a report upon in>iestigations of plant rust which cover 
studies from 1899 to 1904. In these studies the grass and sedge rusts hold a promi¬ 
nent place, but a number of others have been included. 

Successful cultures which have not hitherto been reported are given as follows: 
Mrlampnora hitjdoirU grown from teleutospores on Saflr amypdaloidefi sown on Larix 
deddua; Pticdnia tomlpara from tt'lentospores on Bromas dliatun sown on Clematis 
mryiniana: Pmrinia. .s7/p.r from teleutospores on Stipa Rpartea sown on Aster multi- 
floras, A. eriroidrs, and A. uor:r-amfli:v; Purdnia sonjhi from jecidiospores on Oralis 
c//a<om sown on /ea mans; and Priednia podophtflU from jecidiospores on Podophi/llnm 
peltatum sown on stime host. 

The cedar apple fungi and apple rust in Iowa, L. 11. Paalmel (loivaSta. Bui. 
P4, pp. J(>, fujs. 1 i). —During the j)ast few years apple rust has become so prevalent 
in Iowa that the author was led to investigate the subject and presents the result^ in 
this bulletin. 

The relationship between the cedar api)les c*aused by Gymnosporangium upon juni¬ 
pers, and the Ro'stelia stage occurring on a number of rosaceous plants is <1 escribed, 
lasts are given showing the connection between different species of Gymnosporan- 
gium and Ihcstelia, aft(T which the author describes at some length (i. (jlobosum, (!. 
macropus, O. dariprs, (}. nidus-aris, and C. clarariivforme. The distribution of these 
species is indi(‘ate<l and tlu^ relationship between the two forms pointed out. 

A number of inoculation (‘xperirnents made by the author and others are described, 
showing the results of the transfer of spores from the cedar apples to the leaves of 
differ(*nt varieties of appl(‘S, to crab apples, service berry, etc. Decided differences 
are not(Ml in th(‘ degree of susc(*ptibility possessed by different varieties of apples, and 
for the control of the rusts the author recommends the planting of resistant varieties 
and the removal of the cedar trees about orchards. 

Report of the mycologist, J. B. Cakkutheus (.Ulmin. RpUt. Roy. Bot. Gard. Cey¬ 
lon, 1904, FaL, Sd., and Art, pt. 4i pp- -5, 6*).—Notes are given on the gray blight of 
tea, caused by Pestalozzia f/uepini, the root disease of tea (Rosellinia rndidperdn), and 
diseases of rubber, cacao, and betel pepper. 

On the occurrence of Peronospora parasitica on cauliflower, H. vonSciirenk 
(Mo. Bot. Gard. Ann. Rpt., 10 (2905), pp. lJl-1^4, pis. J). —It is stated that cauli¬ 
flower plants grown in a greenhouse in the Missouri Botanical Garden during 1903 
were almost universally attacked by the mildew, Peronospora parasitica. 

The fungus made its appearance suddenly, and within a week had affected practi¬ 
cally every i)lant in the greenhouse and threatened the entire destruction of all cauli¬ 
flowers. Acting upon various suggestions for the control of this fungus a number of 
sprays were used including copper sulphate, ammonium copper carbonate, and potas¬ 
sium sulphid. In order to make the solutions more adhesive small quantities of glue 
were added and it was found to form a very effective way of holding the solutions on 
the leaves of the cauliflower. 

Good results were obtained with all the sprays with the exception of ammonium 
copper carbonate, which while killing the fungus caused other injuries to the leaf 
which are mentioned in another place. The fungus disappeared during the spring 
months, and the following winter the beds of the greenhouse were carefully treated 
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with lime. Since that time there has been no further attack upon the cauliflower in 
this house. 

Intumescences formed as a result of chemical stimulation, H. von Schkenk 
(Mo. Bot. (kird. Awt. Rpt., 16 (1005)^ pp. 12ft-14S, pis. 7 ).—As mentioned in another 
place, while sprayinj:; cauliflowers for the crucifer mildew, Peronospora^mrasltica^ with 
ammonium copper carbonate certain injurie*s were noted on the leaves. These were 
more abundant on the lower surface than on th(‘ upptir, and consisted of various 
irregular swellings and distortions. The experiments carried on showed that similar 
intumescences were t)rodueed by means of weak solutions of other copper salts, and 
that they were entirely independent of the soil or atinospheri(^ conditions. 

They are considered a result of the stimulating activity of chemical poisons sprayed 
upon the leaf in weak solutions. This activity is probably due to the formati«R of 
compounds within the cells, either in combination with the copper salts or com¬ 
pounds which are a result of the stimulus observe<l by tlie spray. This is evidenced 
by the presence of large amounts of oxi<Uzing enzyms as a result of extra stimulvis 
exerted by the salts sprayed uj)on the leaf surface. A bibliography of 40 papers is 
appended to the. report. 

A disease of cauliflower and cabbage caused by Sclerotinia, G. G. IIkix;- 
cocK (Mo. Bot. Gnrd. Anu. Rpl.y 16 (/.W.7), ;>/>. 140-15ph. 5^ Jiff. /).—For several 
years a disease of (‘auliflower and (cabbage has been observed at the Missouri llotanical 
Garden and in the vicinity, which is manifested by a (lark rot of the plants accompa¬ 
nied by nunieroiis tiny black specks. 

The disease was at first thought to be a form of the bacterial rot, but a more careful 
examination showed that the interior of the caulillower steins was uniformly filled 
with mycelium of the fungus which was idcuitithsl as Srh‘ro(inin Hhertiaud. Tin* rot 
produced by this fungus is inon* watery and tin* diseas(‘d tissue's are not so dark as in 
the case of the bacterial rot of cruciferous plants. 

Inoculation wdth the ascospores from the apothecia and tlu' mycelium from pure 
cultures produced the typical rot of the cauliflower. (Control plants, wounded but not 
inoculated at the same time, remained free from tin* disc'ase. 

A disease of cultivated agaves, G. G. IIeimuhmk {Mo. Bot. Ganl. Ami. Rpt.y 16 
(1905), pp. 153-156, pis. 3 ).—A number of small plants of .If/orr oltdieims wqvh potted 
during the spring of 1904 and placed in the large <*ollection of tlie Missouri ilotanical 
Garden. In a short time many of the plants were found dying from a disease which 
first attacked tlie older leaves. 

A study of the fungus showed that it belonged to the species Colletotrichum and 
inoculation experiments showed that it could be readily transferre<l. The disease 
has a striking appearance, the tissues jienetrated by the mycelium showing either a 
circular or elliptical sjiot which at first is dark in color, changing as the tissues die, to 
brown or gray. Under humid conditions the heaves turn brown and rot rapidly. 

Bordeaux mixture of the ordinary formula proved beneficial in preventing the 
spread of the fungus to adjacent jilants. 

Fungus galls, II. von GerrENBEKO ( Beitrivje zur phfiffioloffischcn Anatomie der Pilz^ 
gidlen. LeipRic: Wilhf'hn Knijehmnm, 1905, pp. 70, pis. 4; rer. in Nohirc [London'], 72 
(1905), No. 1367, pp. 339, 340 ).—In this work the author describes the effects caused 
by 5 different fungi on as many host plants. 

Both fungi and hosts belong to widely separate families and include Albugo on 
shepherd’s purse, Kxoascus on alders, Ustilago on maize, Puccinia on Adoxa, and 
Exobasidium on Rhododendron. The author attempts to explain the various ana¬ 
tomical (dianges occurring in the fungus galls from a physiological standpoint. These 
changes, in his opinion, are mostly due to a change of function which* the tissues 
assume under the influence of the parasite for its exclusive benefit. 

In the main, the autlior considers the fungus as controlling the development of the 
host plant, but in the case of the corn smut it is shown that where the intracellular 
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hyphse pasB through cells they becoiiic inclosed in a cellulose tulx* which may suhse* 
quently become more or less thickened. The 4*hanges pi;odii(*ed in the nuclei of 
hosts, the development of haustoria, etc., are dewTil)ed, and on tlie whole the work 
treats of the subject from a somewhat new point of view. 

Ripe rot, or anthracnose, of banana (d</r. Xeira [/^«r/>udo8], 4 Xo. 83^ 

—\ jjrief note is given on a ripe rotor anthracnose of bananas, an account^<^f 
which has been previously presente*! (E. S. R., 15, p. 4H<>). 

Thrips and black blight, II. A. H\llou (7>V>f. [TntiKktd^, liuL Mine, hifonu.j 
J904, No. 44, pp. J3i^-13/i).—A report is given of inv(‘Mtigatii)n« carried on by the 
author on the thrips of cactio and the black blight. 

The thrips (Physopus nibrochictm) has been known in (frenada for a number of 
years, and where j)resent in abundance is a^ssociattnl with the black blight. This 
blight is due to the fungus Capnodium, which iiials its most favorable conditions for 
growth in the secretions of scale insects. A list of trees is given upon which the 
black blight was conspicuous, among them }>eing the mango, breadfruit, sa[)odilla, 
guava, limes, and oranges. 

No serious attack of black blight has been obs<‘rved on cacao or nutmeg, and it is 
believed that until scale insects attack these plants th(‘ black blight will not. The 
control of the fungus is a rather simple affair, and consists of spraying to destroy the 
various scale insects. 

Pod diseases of cacao (Ayr. Neirs [Parhadoa], i (1903), Xo. 83, />. /.W).—There 
are said to be 3 pod diseases of cacao, only 2 of whi(‘h are of serious imiiortance in 
the West Indies. Tlu^se are the Trinidad pod disease, caused by the fungus Phyioph- 
thora omnivora and the brown rot due to Diplodm cacaoiooki. Both of these diseases 
are described, and precautionary measures of burning or burying the pods are 
recommended. 

Witch broom disease of cacao (Ayr. Neu\^ [Barhado»], ; ( 1903), No. 78, p. 103).— 
This disease, which has been considered a very de^-triudice one, the author claims is 
a consequence of poor development of trees, the roots frerpiently lading set in ground 
that is perfectly saturated with water for several months at a time. The result of 
planting in such a situation is a w^eak growth, making the trees particularly suscep¬ 
tible to fungus attack. It is also observed that trees that are more than S5 years ohl 
are also subject to the fungus by reason of their inqiaired vitality. 

Disease in immortelles (Bot. Dept. [Tmtidad], Ikd. Mine. Inform., 1904, No. 44, 
p. 148 ).—For some time complaint has lieen made that cacao shade trees wen* dying 
in certain regions, the tree most affected being the immortelle, Eryihrina umhrom. 

Diseased specimens which were examined showed the presence of abundant fungi, 
but as yet the character of the fungus has not been dett*rmined. The investigations 
seemed to show that this species of tree is poorly suited to the soil and situation 
where the disease has appeared, and probably some other shade tree should lie sub¬ 
stituted for it. 

A disease of black oaks caused by Polyporus obtusus, P. Spaulding (Mo. 
Bot, Gard. Ann. Rpi., Hi (1905), pp. 109-116, ph. 7, map 1). —A disease caused by 
the fungus Polyporus obtusus, wkich was quite destructive locally to several 8i>ecies 
of oak trees, is described. 

The fungus seems to be confined to North America and its distribution is indicated. 
So far as known it occurs only on species of oak belonging to the black oak series, 
and seems to lie associated with the attacks of an oak-bqring insect which is lielieved 
to be Prionoxystus rohinUe. The spores of the fungus are apparently blown into the 
entrances of the burrows, where they germinate and the fungus grows following the 
burrow until the heart of the tree is reached. Here the heartwood becomes affected, 
and the rot extends through the wood of the trunk until the top is broken by the 
wind or the weight of the tree. 
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All gradatioiiH in thc» severity of the <lisease are found, and iis it progresses in the 
heartwood the sapw(»od heeoiiK*s affticted and is no longer able to carry on its proper 
funetions in relation to the tree. Ordinarily the lu*artwood of these trees is natur¬ 
ally dark in color, hut when affected hy the fungus it turns a light yellowish tint 
and in the last stages becomes nearly white. It retains its tibrous ap]>earance but 
breaks much easier than does the healthy wood. No suggestion i^' given for the 
control of the fungus. 

Willow canker, T. Johnson (Sci. J^ror. Rot/, rhihlin Soc.^ n. wr., JO (ll)04)i 
pft. 15S-inGy ph. .i ).— The author reports having observed in the autumn of 1899, in 
specimens of willows sent for examination, black s]>ots which rendered the osiers 
useless for basket making: 

These spots, which have a canker-like appearance, are easily recognized externally 
and may reach through the shoots to the pitli. They cause w(*akening of the stems, 
which break at the least attem[)t to bend them. A sturly of the fungus showe<l that 
the disease was caused by Rhijmlofcpora (jretjarki and associated with it wi^re the two 
olher stages which are distinguishefl as Teirad'm sa/lrir(tln and Macrodeinhffphoma 
mlicAcola. 

Judging from analogy the author believes that all J fruiting stages are capable of 
iiifetding healthy wdllows. Poor undraine<l bogs and a prevalence of weeds would 
favor development, and every t^re should be taken not to plant diseiise<l sets from 
an infected holt. Land chosen for osier growth should be well drained and if bog 
land should be treate<l with lime, potash, and phosjJioric acud. If the disease 
ap[>ears, all attacked sets should Ix^ <lug out and burned. A weak solution of forma¬ 
lin, 0.5 per cent, it is lx*lieved w^mhl be useful as a spray to keep the fungus from 
spreading. 

Glassy fir, II. von Scjirknk {Mo. Rot. Hard. Ann. Rpt.^ la {100d)y pp. 117-120^ 
pis. i2 ).—A description is given of specimens of balsam fir whic^li were received dur¬ 
ing the winter at tlu* laboratory, and which exhibited peculiar smooth spots at 
various points in cross sections. 

Some of these areas extend(*d from the heart to the sapwood, while others formed 
irregular circumscribed spots. A great deal of balsam fir is used for pulp wood in 
the region from which these specimens were obtained, and it was claimed that this 
ap}>earance indicatt?d a defect in the wood. Investigations showed that this appear¬ 
ance is (piite frequent during winter months, and it is suggested that it is due to freezing. 

To secure experimental evidence to corroborate this belief, the author saturated a 
numixir of specimens of loblolly pine, after which they were subjected to tempera¬ 
tures below' zen) and partially sawed through when in a frozen condition. After 
thawing, the pieces w ere (Uit completely in two for examination, and the portions 
that had been cut while in the frozen condition exhibited a condition analogous to 
that mentionerl in the fir. It is believed that this defect is due to freezing and cutting 
when there is a superabundance of water in the trunk of the tree. 

Corticium chrysanthemi, G. B. Plow'right ( Brit. Mijcol. Soc. Trans. 1904^ pp. 90^ 
91^ pi. 1 ).—The author reports having hotuxxl a number of years ago chrysanthe¬ 
mums planted for ])ermanent ornamentals which had died off, and in each case a 
white fungus growth was present on the lower i^rt of the stems. Recently his 
attention has been called to this same trouble, and a careful examination was made 
to asi^ertain the cause of the disease. 

The sterns show a white hymeniura on the living and dead stems at the level of 
the ground, matting the earth and the shoots together so that the gardener may at 
once recognize the trouble he has to deal with. The only treatment seems to be the 
burning of the diseased plants and the use of only healthy cuttings. A technical 
description of the fungus is given. 

Concemingr the root rot of cotton. —In the note on the root rot of cotton by V. 
Mosseri (K. S. R., 17, p. 45) an error was committed in stating that the disease in 
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Kgypt differed from that known in this country. The author in the course of his 
paper shows them to be identical, but calls attention to the fact that the fungus 
known in the United States as (izonUua aiuicomum is not the same as that species 
found in Europe. In <liscuHsing treatment the general possibilities of securing 
immune strains through selection are pointed out and a variety of bananas immune 
to root knot is described. The banana is not subject to root rot. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

The international code of zoological nomenclature as applied to medicine, 

0. \V. STihh>i ( Pah. Health and Mar. Hottp. i^err. U. aV., Hyg. Lab. Bui. 24^ pp. , 50 ). —The 
international code is taken up seriatim, an<l each article is discussed and recommen¬ 
dations given. A detailed synonymy is presented for Tivnia 8olmmj T. saginata, 
Dipiflidiam raamauiy Hlholhrltteejdadni* latus, and Echinococcus granulosus. 

Report of the entomologist, .1. B. Smith {Netr Jersey Stas, lipt 1904iPp. 567-632, 
pis. 10, Jigs. 4 ).—San .Fos^ strale was unusually abundant during the season and caused 
great damage. Notes are givtm on the prevalence of Pseudococcus aceris, elm-lekf 
beetle, cabbage worms, onion maggot, potato beetle, bollworm, strawberry weevil, 
etc. Insecticide treatment of cottony maple scale is rather unsatisfactory. Summer 
a])plications of soap and kt*rosene and wintc‘r washes are partly effective. 

The second brood of codling moth should be combated with bands, but the band¬ 
ing method should be combined with spraying, destruction of infested fruit, and all 
Other known prec^autions. Cranlierry insects are also briefly noted. 

A detailed account is givtm of attempts to introduce the Asiatic ladybird into New 
Jersey and other localities. Only a portion of the beetles survive the winter even in 
Georgia. The Ireetle is apparently unable to keep the San Jos^i scale in check. 
Notes are presented on Tenodera sinensis as a predaceous insect. 

A test was made of potassium sulphid, sulphite of soda, and Con-8ol for 
destroying San Jose scale on peach trees. I*otassium sulphid and lime j)roved most 
effective. This remedy seems not to injure i)each foliage when applied in summer 
and kills the s(!ale insects. Sulf)hite of soda was of no avail, and Gon-Sol was (!om- 
paratively ineffective. 

Lime-sulphur wash was almost a complete failure in New .Jersey during the winter 
of 190;i-4 as used by fruit growers. A study was made to determine the causes of 
failure, and various recommendations are made regarding the composition and prepa¬ 
ration of the wash. Caustic soda was thoroughly tested as an insecticide and the 
results were not encouraging. Saliinene and Universal insecticide and scale killer 
also proved to be of little or no value. Crude oil and kerosene continue to give good 
results. Kill-()-Scal(' is (juite effective but too expensive. Pyrol tree and plant 
spray n(*itlu*r killed the scale nor injured the foliage. Horticultural Compound 
proved effective against plant lice but not against 8an Jost'‘ scale. Rose-leaf tobacco 
extract gave fairly good results as a remedy for grape-leaf hoppers and scale insects. 

Third annual report of the chief inspector {Ohio Dept. Ayr., Div. Nursery and 
Orchard Jnspection Rpi. 1904, pp. r?^).~-During the year 1904 the inspector carried 
on the usual work of his office in the control of harmful pests in nurseries and 
orchards. Nurseries were inspected, fumigation was carried out on a large scale in 
houses built for that purpose, and orchard insfiection w^as undertaken wherever it 
appeared to be necessary. During the year serious injuries were suffered from 
^nkerworm, San .Fost* scale, elm-leaf beetle, grape-blossom bud-gnat, and other 
insects. A copy is given of the nursery and orchard inspection law of the State. 

The arrowroot worm (dgfr. News IBarhados'], 4 {1905), No. 76, p. 74).—CalpodeB 
ethlius is said to cause serious damage to arrowroot, cannas, and related plants. The 
use of Paris green and London ])urple appears to give the best results. Certain 
birds, including the cximmon blackbirds of the Barbados, feed upon these pests. 
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The milling and chemical value of the grades of wheat in the Manitoba 
Inspection Division, crop of 1904, ('. E. Saundkkm and F. T. Siiittt 
Cent. Expt. Farm Bah .'>0^ pp. JO). —Studies are reported on the ciiaraeter and mill¬ 
ing qualities of a num])er of varieties of Manitoba wheats. 

The miUhaj value of the grades of wheats C. F. Sauaderm (pp. 5-12).—The 7 sam¬ 
ples of high and low grade wheats, 2 of feed wheats, and 1 of frosted wheat included 
in the investigation, it is believed represent fairly the grades shipped from Fort Wil¬ 
liam, Manitoba. 

The results of th(» milling tests showed that the amounts (d straight-grade flour and 
total flour decreased from the higher to the lower grades of wheat, while the amounts 
of low-grade flour and of shorts and bran increjised. The changes were fairly regu¬ 
lar, though the differences between any 2 grades were more noticeable as the, lowest 
grade was a])proached. 

The large proportion of low-grade flour obtained from the poorest samples of 
wheat is, in the author’s opinion, a clear indication of their infi*rior character. The 
straight flours from the different grades of wheat were much alike in color when dry, 
though that from the lower grades was less creamy and of a grayish tint. In the 
author’s opinion all the flours tested, except those ground from the teed wheat, were 
suitable for bread making. 

As regards the price of wheat, is evident that what may be called the single 
milling value of the different grades can never fix the i)rices that will be paid for the 
wheat. Tlu^ highest grades will probably ahvays command enhanced prices, wdnle 
the value of (he low’cst grades will be determined by their utility for feeding pur¬ 
poses and no( for milling. For some of the intermediate grades it seems possible 
that millers could afford to i)ay relatively higher pri(?es than those which have lately 
])revailed if greater attention were given to the grinding of such wheat and special 
efforts made to find the most advantiigeous markets for the products.” 

A ehernical Mfudg of the grain and Jloav of the gradesof ivheat^ l\ T. Shntt{\)\^. KI-20).— 
Analyses of the different grades of wheat include<l in the investigations noted above 
and of the flours ground from them are rejmrted, and the composition discussed in 
relation to the relative value of the different wheats. 

” We find a great similarity in composition betw^een these wheats, i‘spi‘ciully 
among the higher members of the series, as regards all the more important constitu¬ 
ents, i. e., those which affect the l)read-making (juality, and we should iiresurniise, 
therefore, that the grading has been ])ased upon the relative yield of first (piality 
flour (of which (;olor is an important factor) rather than upon the essential differ¬ 
ences in what might l)e termed the relative strengths of the w heats. 

As regards quantity of flour, we have shown that in such a series the w eight of 
the kt*rnel and the weight per bushel, and to a minor degree the fiber, indicate the 
relative flour yield. Our results in these determinations are in excellent accord, 
supporting the supposition that the grading of the w heats has been made primarily 
from the standpoint of yield of first quality flour. 

“The percentage of protein in the w'heat undoubtedly is a measure of the strength 
of tlu* resultiint flour, but if we except ... [a sample of feed wheat and one of 
frosted wheat] we scarcely think it would be justifiable to use differences in protein 
content such as we have met with betw^een these wdieats (frequently less than 0.25 
per cent) as a basis for the arrangement of the wheats in their order of merit. And 
the same holds true for the data regarding gluten and gliadin. It is highly signifi¬ 
cant, therefore, that the resultant flours were found so uniform in quality for bread 
making.” 
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Dietetics in relation to hospitals for the insane, AV. C). Atwater ( H . S . DepL 

PP‘ 47S-49^).—lnyefitifftitiou8 noted from a previous 
JHablication (E. S. R., 16, p. 688) are summarized and general problems eonnected 
y^ith institution dietetics are discussed, particularly hospitals for the insane. 

Labels on adulterated and imitation foods, R. M. Allen {Ketvhu*hj Sfa, Bill. 
119y />/>. 23-41 )‘—The State pure-food law, which has been in operation 6 years^, 
requires that food shall be so labelwl that its true character may be known. 

Such publicity, ac^cording to the author. Inis “about stopi>ed the use of formalde¬ 
hyde in milk and lioric. acid in iijeat. It is stopping the use of aniline dyes in fruit 
products and saccharin in ciinned corn. It is 8top})ing the use of salicrylic and ben¬ 
zoic a(!ids in jellies, preserves, (iders, and grape juices. Imitation products are being 
labeled for what they are, and if the consumers will purchase with ordinary care 
they (an protect health and obtain fair values in tht? purchase of foods.” 

In many instances the labels are not as plain as they should be, and the informa¬ 
tion which the law demands shall be made publit^ is printed in such a way that it is 
not likely to be read or is expressed in terms with which the public, is not familiar. 
Some of the terms used are explained, and sample labels are re^iroduced so that labels 
of this character may be understood. The bulletin also contains a discussion of anti¬ 
septics and coloring matter. 

The protective value' of proteids and their decomposition products on 

trypsin, II. M. Vernon {Jour. PlifiMol.,3/ (1004), No. r>, pp. 340-358). -The follow¬ 
ing statements are (pioted from the author’s summary of his investigations: 

“The protective value of various substaiu'cs upon trypsin was (estimated })y keep- 
ing pancreatic extractt with 0.4 per cent sodium carbonah* and a known percentage 
of the substance for I hour at 88° C., and determining the amount of trypsin tluuvby 
destroyed. As a rule the protective value depends almost entirely upon the power 
the substance possesses of neutralizing the alkali, and so rtMidering it incapable of 
rea(,'ting upon the ferment. 

“Most pnjteids have practically the same proU‘ctive value, about 45 per cent of 
the trypsin of an extract being destroyed per hour in presence of 0.4 ]K‘r cent of ])ro- 
teid, 27 per cent in presence of 1 per cent, 12 per cent in preseiu*e of 2 pin* cent, and 
7 per cent in presence of 4 per cent of proteid. Whim no pcoteifl wiis i)rc‘sent 56 
per cent of the ferment Wiis destroyed. Hydrat(‘d proteids havi* a slightly greater 
protective value than native proteids, and the decomposition products of proteid 
hydrolysis a slightly greater one still. . . . 

“ In certain cases there is a combination between ferment molecule and proteid. 
Thus egg albumen possesses a most marked antitryptic action, the digestive ,power 
of the ferment being reduced to 29 and 2.9 per cent of its normal value in the pres¬ 
ence of 0.05 and 1 per cent of the i)roteid, res|H*ctively.” 


ANIMAL PRODUCTION. 

Relative v^ues of feeding stuffs, II. P. Armsby (Perm^ylvania Sta. Bnl. 7i^ 
pp. /6*).—Feeding stuffs have commonly been compared on the basis of digestible 
nutrients and on the basis oi energy values. The author does not believe that such 
values are satisfactory, but is of the opinion that the w ork reipiired to eat and assimi¬ 
late, which is known to vary with different feeding stuffs, should also be token into 
account. 

With the respiration calorimeter for experiments with animals (E. S. R., 15, p. 
1036) such factors can be studied, and the bulletin summarizes the results of experi¬ 
ments with steers made to compare timothy hay, clover hay, and corn meal, both 
for maintenance rations and for production. The following table shows th^ abso¬ 
lute and relative values of these feeding stuffs as computed on the basis of digestible 
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nutrientH and fuel value, and also the maintenance value and production value on 
the basis of the results obtained with the respiration calorimeter: 


Fuel nUtU’Sy tiuuntetKtnrr mtd jtrodurtion. valuen 'per jiound (tf sever(d feeding Htuffn. 



1 (Computed 
] from 

Actual 

fuel 

value. 

Mainte- 

Production 


■ digestible 

1 nutrients. 

1 

value. 

value. 

Absolute values: 

i CatonVs. 

Valtyriett. 

Calories. 

Oalor-ies. 

Timothv hay. 

. 875 

777 

489 

200 

Clover hay. 

901 

742 

1,308 

270 

1,016 


Corn meal. 

. 1,625 

697 

Kclativo values: 


Timothv hay. 

. 1.00 

1.00 

1.00 

1.00 

Clover hav. 

. ] . 03 

0.96 

1.68 

0.56 

2.11 

Corn m<‘al. 

__ . 1 74 

2.73 



As will be noticed, both the produtition and maintenance values are’deci<ledly 
lower than the values computed from digestible nutrients or from fuel value. 

“Coarse fodders in particular were found to have much lower values, for mainte¬ 
nance as well as for fattening, than concentrated feeds, the relative values of the 
former as (compared with the latter being greatly overestimated in the feeding tables 
in common use.” 

The author calls attention to the fact that the results at present available are not 
numerous and therefore that deductions are suggestive rather than tinal. 

“On the other hand, how^ever, it is believed that the distinctions which . . . [the 
figure obtained] show between the digestible nutrients, the fuel values, the mainte¬ 
nance values, and the production values, as well as the differem^es between different 
classes of feeding stuffs, in these respects are significant. In other words, it is 
believed that the differences are too great to be ex]>lained by experimental errors. 

“ When we find, for example, that on the basis of digestible nutrients 174 pounds 
of tiin.otlty hay are the equivalent of 100 ixjunds of corn meal, while the actual 
experiment on the animal shows that for maintenance 211 pounds and for fattening 
278 pounds of timothy hay are required to Cipial 100 pounds of corn meal, W’eare 
dealing with differences too large to be accidental and too important to be ignored 
in the practical coinpiitaticm of rations. 

“ Furthermore, these results show that the only safe basis for a conqxirison of the 
values of feeding stuffs is the actual experiment upon the animal, in which the real 
gain or loss of fiesh and fat is accurately determined. In other words, the only way 
to ascertain the nutritive effect is to actually determine it.'^ 

On the ba.sis of available data, the production value per 100 pounds has been com¬ 
puted for a number of the common American feeding stuffs. Some of these values 
are as follows: 


J*r()du(‘tl()n ndues per too ponmls of a numher of feedimj 


IVediiiK stuir. 


Green fodder and silage: 

Alfalfa. 

Clover, red. 

Corn fodder. 

Corn silage. 

Timothy. I 

Hays: 

Alfalfa. 

Clover, red.. 

Soybean. 

Timothv.1 





Digestible. 



Total dry 

Total crude 



— 

l*roduction 

matter. 

liber. 

Proteids. 

Carbo¬ 

hydrates. 

Fat. 

value. 

Pounds. 

Founds. 1 

Pounds. 

l*ounds. 

Ponmis. 

Calories. 

28.20 

7.40 ; 

2.50 

11.20 

0.41 

10,806 

29.20 

8.10 

2.21 

14.82 

0.69 

14,528 

20.70 

6.00 , 

0.41 

12.08 

0.37 

11.024 

25.60 

5.80 I 

1.21 1 

14.56 

0.88 

14,260 

38.40 

11.80 1 

1.04 

21.22 j 

0.64 

17,809 

91.60 

, 25.00 

6.93 

37. 

1.38 

34,413 

84.70 

! 24.80 i 

5.41 

:18.15 

1.81 

:M,748 

88.70 1 22.:i0 1 

7.68 

1 38.72 * 

1.54 

38,656 

86.80 1 29.60 ! 

2.05 

1 43.72 

1.43 

.33,562 
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EXPERIMENT STATION RECORD. 


I*roiiuctlmi values pur 100 poumla of a number of feeding stuffs —(yontinued. 


Feeding stuff. 


Straws: 

Oat. 

Rye. 

Roots, etc.: 

Carrots. 

Piitatoes. 

(trains: 

Barley. 

(\>rn. 

Oats. 

Rye. 

WMieat . 

By-products: 

("otton-seed meal. 

Gluten F'eed, dry. 

Liris(*ed Meal, new i)roc- 

t^ss. 

Wheat Bran. 


[Total crude, 
fiber. 1 


I'roteid.s. 


Digestible. 

(^arbo- 
I hydrates. 


Fat. 


Total dry 
matter. 


PuHWi». 
90. «• 

92.9 

11.40 

21.10 

59.1 

89.1 
89.0 

88.4 

89.5 

91.8 

91.9 

90.1 
88 . h 


PoU7uIh. 
37.0 
38.9 

1.30 j 

0.00 I 

2.7 
2.1 
9. ft 
1-7 , 

1.8 . 

ft. 0 
0.4 

8.8 , 
9.0 


Pouvda. i 
1.09 ! 
0.63 

0.37 
a 4ft 

8.37 
6.63 
8.30 
8.12 
8.90 1 

3ft. 1ft ! 
• 10.09 I 

29.20 1 

10.21 i 


Pounda. 
;18.64 
40.38 

7.83 
16.43 

01.83 
t)0.12 
48. 34 
<19. 73 
69. 21 

lG.ft2 
•ftl. 22 

38. 72 
41.23 


Pounds. 
0. 76 
0.38 

0.22 


l.(K) 
4.97 
4. *.8 
1.30 
1.68 

12 .r >8 
ft. 3ft 

2.90 

1?.87 


Production 

value. 


(Hlorieit. 

21,21jf 

20,876 

7,829 

18,a'>4 

80,758 
88,847 
06,279 
► 81,721 

82,636 


84,206 

79,422 

74,677 

48,238 


Jn connection witli the data siiinniarizt‘d, protein reipiireinents and other fiu^tors 
are liriefly consider(*d. 

Second report on feeding-stuff inspection, K. AV. KibitouK, (\ 1). Hakkih, J. M. 
PiCKEL, and AV. M. Allen (But. X. ( Btl. dj/r., {100/f), AV>. II, pp. 67, figs. 16 ).— 
The State fetHling-stnff law i8 (pioted and analyneH, both chemical and mitiroHcopical, 
carried out under ita provisions, are reported of 500 sainplt‘H of wheat bran, middlings, 
ship stuff, corn and oat feed; rice, jieanut, and saccharin feeds; gluten meal and f(*eds, 
chops, distillers’ grains, hominy meal or feeds, <torn-and-cob fe(‘ds, linseed meal, 
cotton-seed feeds, cotton-seed meal, dried beet pulp, mixed and mill f(‘eds, mill 
sweepings, soy beans, wheat screenings, (.aneseed and corn tee(l, starch meal, graham 
wheat, stock feed, oats (whole and ground), meal and bran, and Hour. 

Some of the (conclusions drawn regarding the extent of adulteration of some of the 
feeding stuffs follow; In the case of wheat bran 75 per cent of the sam[)l(\s examined 
were not up to the standard as regards protein content. The 20 samples of ric(* feeds 
examined were all found to be up to the standard. The peanut fe(^d8 included a feed 
for chickens, a feed for pigs, screenings, im^al, middlings, and bran. Peanut meal, 
middlings, and bran, though differing in name, wen* all found to be mad(‘ U]) of 
ground peanut hulls. Of the 84 samples of cotton-seed meal examined, 18 were below 
the legal standard. 

The examinations which have been made, the authors state, show that the follow¬ 
ing adulterants are used to a considerable extent in making up the stock feeds sold in 
North (’arolina: Corn, bran, rice chaff, ground corncobs, jieanut hulls and middlings, 
oat hulls and dust, mill sweepings, screenings, cotton-seed hulls, and similar products. 
The comiiosition of these materials is.spoken of with the object of (‘ailing attention 
to their low nutritive value. 

Investigation regarding succulence, P. W. Robison (Michigan Sta. Spec. Bui. 
S2, pp. 16 ).—Believing that the amount of energy required to assimilate feeds should 
be taken into account in determining their true feeding value, and that the propor¬ 
tion of succulent material would have an important bearing on this (juestion, two 
series of experiments were undertaken with cows in which the digestibility of pro¬ 
tein was determined on the basis of nitrogen in fresh feces, nitrogen in dried feces, 
and feces corrected for the proportion of metaliolic products present. Foods, urine, 
and feces were analyzed, and the balance of income and outgo of nitrogen also 
determined. 

In estimating metabolic products in feces, the ether, alcohol, water, and limewater 
method w^as employed. In periods 1 and 4 of the first series of tests, the food con- 
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sistetl of a basal ration of clovor, hay, oats, straw, bran and corn and cob meal, the 
nutritive ratio being 1 :12.2. In the second period, wet sugar bec't pulp was intro¬ 
duced into the ration, the basal ration being so changed that the dry matter of the 
total ration and the nutritive ratio remained constant. In the third j)eri()<l, the 
])asal ration remained the same as before while the amount of sugar beet f>uli> was 
increased, the cows receiving all they would consume. In the second series of tests 
the conditions were the same except that in the fourth ])eriod dry sugar be(*t pulp 
was used in place of wet i)ulp, the dry matter and nutritive ratio of the ration being 
kept the same as in periods 1 and 2. 

The (!oefticients of digestibility were in general lowest when the analytical data 
based on the fresh fccres were taken into account, and highest when tin* (U)rrection.s 
for metabolic- products were introduced, but in no case w(*re constant differences 
observed which could be attributed to thc! rations fed. The loss of nitrog(*ri when 
the feces were dried ranged from .11 to9.5 j)erct*ntandthe amount of metabolic nitro¬ 
gen of feces from S.6 to 15.4 ])er cent, the variations lK‘ing apparently caused by imli- 
vidual peculiarity or other conditions not determined. As reganls th(‘ balance of 
income and outgo of nitrogtm, tlie results varied from a loss of 4.4 grams per day 
with one of the cows fed a basal ration in the first series of tests to a gain of 12.1 
grams p<'r day with om^ of the (rows fed the sugar beet pulp a<l libitum. 

“It is ve»‘y noticeable that foods are utilize*! diffidently l)y different individuals. 
Two c-ows, although both are healthy and normal in every respect, will not utilize 
the same amount of nutrients in a given feed. 

“ In the first (‘xperiment both cows showed a slight increase in digestibility when 
beet pulp wet was added to the ration. In the second ext)eriment one cow gave a 
slight increase, while the other showed (tactically no change. These tigures are, 
however, so slight wdien an average is taken that they can not he said to prove an 
increase of digestibility <lue to the succulent feed. 

“In all of the experiments a consideration of digestibility based on the nitrogen as 
found in the feces before drying, shows that former figures of digestihilily of succu¬ 
lent feeds are given at least 5 pcd cent too high. Different feeds show varying per¬ 
centages of volatile nitrogen in the feces, and inasmuch as it aj)(>ears with the undi- 
gestinl food it should 1 k^ takeii into consideration, else our coefficients of digestibility 
are considerably too high. . . . 

“ Whatever the effect of succulence on the ap()arent <ligesti]>ility of a food, which 
in these instances seems to be practically nil, it seems ipiite positive that a succulent 
food is digested at less expense than a dry food. In this way a succulent food should 
work antagonistic to a food rich in fiber and in the same ca[)acitv as grain. If an 
increase of cell oxidation is ai’companied by an increase of nietal)olic nitrogen in the 
ftKies . . . then surely the expeniliture of energy on a food high in factors of succu¬ 
lence is less than on a dry food. The above being true, it follows that the ru t avail¬ 
able energy, other factors being equal, is greater in a succulent food than in a dry 
one.’* 

The utilization of beet leaves, D. Meyek {Fuhling^s IxinduK 7Ag., J)4 (I!^06)y 
No 8. S^pp, 9t-U5; 4, pp. 145-16^) .—The superior value of ensiled and dried beet 
leaves as compared with the green material is pointed out. According to thi* author, 
the dried leaves are generally considered the most satisfactory, though he l elieves 
that ensiling should receive more attention. Kxiierimental data whi(‘h have to do 
with the subject are summarized and discussed. 

Ifixed farming, K. W. Pe.\cock {Agr, Gaz. N. S. WaleHy la {1906), No. 4) pp- 
3,i6 ).—Brief notes are given regarding the crops raised and the stock kept at the 
Bathurst Experimental Fann. 

Especial attention is directed to providing a succession of grazing crops for sheep. 
“For winter feeding, nipe, black tares, and early-sown wheats are principally to he 
relied upon. For spring feeding, rape, crimson clover, tares, prairie grass, and 
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sheep^s burnet ar^ valuable. For siuuiikt and autumn feeding, luceni, (^owp^, 
and stubble paddocks furnish the Imlk of the food. l»y sueh praetiee it is possible 
to keep the ew^ and lambs in good condition, and also allows of the lambs being 
marketed at profitable i)rieeH.” 

iFeeding* farm animals, T. BrTi.Kiiainl B. W. Kii.(ioKK {IhiL j\. (, lid. .!//<*., j/7 
(1904)y No. i/, Sup., pp. .if)).—The eoinposition and <ligestibility of feeding stuifs 
and related questions are <liHenssed with special reft'rence to the feeding ot farm 
animals under lo(!al conditions. 

To simplify the calculation of rations a tablp is given showing the amount of 
digestible nutrients furnished by different quantities of a niimlKT of finding stuffs. 
Feeding standards are quoted, and rations suggested which meet the retpiirements of 
the standards. For a horse at light w’ork a ration of 12 Ihs. corn fodder, 2 lbs. (tow- 
pea hay, 5 lbs. corn, and 1 lb. cotton-.«eed meal is suggested, and for sevens work 
10 lbs. corn fodder, h lbs. cowpea hay, 10 lbs. tH)rn, 2 lbs. cotton-seed meal. 

^‘The horse is not able to digest coarse* dry foods to tiu* best advantage, and, more¬ 
over, large (piantities of hay are objectionable wdiere the horse is t(» do severe or 
fast W’ork, because an overfull stomach interferes with respiratitm, which must be 
increased as the work is increased. In tin* opinion of the writer, therefore, Isith the 
rations for horses, given above, would be inqjroved l)y slightly <lecreasing the hay 
and increasing the grain. 

“Any difficulty e.vi)erienced in getting a hoi*se to eat tin* cotton-seed meal, w’hen 
he has not been accustomed to doing so, may usually be overcome by grinding the 
corn and mixing the corn meal and cottoii-seed meal, (’otton-sced meal is us(‘d in 
these rations to supply thc^ neces.sary t»rotein to repair the worn-out muscles instead 
of increasing the [)oa-vino hay for the reason given abovt^ and becau.se any of tin* 
leguminous hays se^uns to cause too great a looseness in the bowels of hard-working 
horses. It is used in preference to oats and w heat bran because it is much c.heaper.” 

For milch cows the authors believe that 5 lbs. of cowpe^i hay can repla(‘e 4 lbs. of 
wheat bran, since locally the wheat bran is exjiensive. As regards pig fe(*ding it is 
stated that, “when a field of cowpeas, alfalfa, or peanuts is not available it will 
probably j)ay to balance the ('orn ration w ith wheat middlings or dri(‘d blood if 
either (ran be purchased at a reasonable price, unless some other protein food is avail¬ 
able or the fattening j)eriod is to be an extremely short one.” v 

Present methods of beef production, V, U. W. Mitmfoui) and J^. 1). If all ( Illi¬ 
nois Sta. Cirr. 94i pp- 4 )-—The principal deductions which were drawn from repli(‘s 
to a list of questions sent to a numh(»r of Illinois cattle feeders n*garding the breed¬ 
ing of beef cattle for market are as follows: 

Only 12 per cent of the cattlemen represented raise all the cattle they fatten and 
but 85 per cent raise a part and buy the remainder. “ With reference to the cattle 
involvefl, only 16 iwr cent are marketed by men who raise all the cattle they sell 
and 18 per cent by those w ho raise part and buy part of their cattle.” Pure-bred 
sires were kept by 87 per cent of tin* (torrespondents w ho it is st-ated raise their own 
cattle, while the remainder re})ort the use of grade bulls. Pure-bred cows were kept 
by U) per (;ent of tht? (rattle raisers and grades by .85 ix*r cent, while 46 per cent did 
not state whether pure-breds or grades w^^re used. 

Forty-two jjer cent of the replies states that heifers are bnxl to produi#market stock 
at 24 months. A numl)er preferred 1 to 2 years and a very few more than 2 years. 
“The spring season is chosen by four-fifths of the correspondents as a time for the 
dropping of the principal crop of calves. The remainder are divided in their pref¬ 
erences among the summer, winU*r, and fall seasons, and but 2 i)er cent plan to have 
the calves dropped at 2 sea.son.«i, spring and fall. 

“One-fifth of those wduj reply castrate calves when less than 1 week old; one-half 
castrate before the calves are over 1 month old; four-fifths castrate when less than 3 
months old. Only 5 I)er cent of the e(»rrespondentH delay the oj>eration later than 0 
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months of age. . . . Tlu* length of siiekling period rec'ominended for calves 
intended for baby beef varies inun I xseek to lU loonths. Three-fourths of all the 
replies, however, r(*coinniend i)eriods from 5 to 7 months in length. . . . 

“A summary <d the replies eon<*erning the length of suckling pt‘riod for calves not 
intended for baby beef shows that approximately three-fourths of all the replies 
name periods from 5 to 7 months in length.” Of the concentrated feeds for the pro¬ 
duction of baby l)eef, corn was placed first in nearly half of the re])lies and oats in 
oiK'-third, with bran, oil meal, (‘orn and oat meal, barley, cotton-seed meal, gluten 
meal, wheat, an<l rye ranking next in the order named. 

The comf)arison of the data relating to the feeding of calves and yearlings indicates 
that ‘‘concentrated feeds an* generally regarded as most important in the feeding of 
calv(*s, while for yearlings roughages seem to In* consideri‘d of most conseipience. 

. . . Oorn is more highly regarded for yearlings than for calves, whih* the reverse 
is true of f»ats. The grinding of corn, however, appears to be considere<l more 
necessary in the case of yearlings. (-l<»ver hay is ranked much more highly for 
calves wdiile for yearlings straw, varieties of hay other than clover, and corn-stalk 
fields are nu*ntioned mon* prominently.” 

In general, the information gathered imlicated that ft‘eding beef cattle for market 
is a minor factor in Illinois(attle-fee<ling operations. {earlier work see K. S. K., 
If), i)p. SOo 1112.) 

The making* of Prime Scots beef ( Ihredcr'a (htz., 47 (i.va;), iVe. /.v, 
figs. 4 )-—A descriptive article regarding tin* breeding and feeding for market of the 
best gradi^ of lH‘(*f (attle jiroduced in (treat Britain and known as ‘‘Prime Scots.” 
The animals an* marketed when 1 or‘2 years old; are j)astured in summer an<l fed 
during the winter on straw* and roots. In many cases cake or grain is giv(*n for 
months before marketing ami at all times the animals are fed w’ith great care. 

Comparison of methods of preparing corn and clover hay for fattening 
steers, II. W. Mcmkord (fl/lmtls St<L Jhil. pp. 4d-!f>3, Jigs. II). — This exiieriment 
was ma<le to <*om])ar(* tin* economy of f(‘eding corn on the ear, in tin* shock, sln*lled, 
and ground as corn meal and as corn-and-<*ob meal, and the advantages of chaffing 
clover hay. The economy of suiiplementing corn w ith nitrogenous feeds like gluten 
meal and linseed meal, w hen an abundance of clover hay is fed, was also studied. 
Corn silage formed a i)art of the coarse fodder of one lot. 

One hundred and thirty 2-year-old steers were used, w hich were divided into 10 lots; 
and each lot was followed by pigs. The steers were fed in open sheds, the yards 
adjoining being paved w ith brick except in the case of one lot. 

After a week’s preliminary feeding the ti*st began November 28 and continued for 
186 days. Tiitil full feed was reached in the lifth month tin* amount of (;orn sup¬ 
plied per <lay was grmlually increased. The maximum amount fed was not far 
from one-third of a bushel per head per day. The nitrogenous feed consisted of 
gluten meal in the first half of the experiment and linseed meal in the last half, the 
change being made for the sake of variety. To the lots rec(*iving this sup])lement it 
w’as fed in about the jiroportioii of 10 lbs. per bushel of corn, the greatest amount 
being given to tin* lots receiving the corn-and-cob meal. 

The largest gain, 2.45 lbs. jier steer per day, was noted wdth the lot fed corn-and- 
cob meal, nitrogenous grain f(*.(*d, and chaffed hay. Nearly as large gains (2.82 to 
2.88 lbs.) w*ere made by the lots fed unchaffeil hay and the nitrogenous feed with 
corn-and-cob meal, corn meal, or ear corn. Considering all the lots the average 
daily gain was 2.25 lbs. i)<*r steer per day. The dry matter required per \X)imd of 
gain ranged from 10.85 lbs. with the lot fed silage and corn meal to 18.42 lbs. with 
the lot fed shocked corn and ear corn. 

The cost of a pound of gain ranged from 5.9 cts. with the lot fed ear corn without 
the addition of nitrogenous comientrates to 7.9 cts. wdth the lot fed corn meal and 
11938—No. 4—05-6 
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chaffed hay. “The eheapeft gain was made where the labor element in preparing 
the feed was reduced to the mininuim.” Data regarding shrinkage in dressing and 
the weight of hide, percentage of fat, etc., were recorded in connection with the 
slaughter test made at the close of the trial. 

The greatest gain of the ])igs, 1,115 lbs., was made by 7 ])igs following the 10 steers 
fed shelled corn in the paved yard. The smallest gain, 63 lbs., was made by the 
pig following the 10 steers fed silage and corn meal. * 

Some of the author’s com^liisions were, in effect, as follows; (’orn silage ranks with 
ear corn, corn meal, and corn-and-c;ob meal in its ability to make rapid gains on 
fattening cattle. Corn meal and (‘orn-and-cob meal appear to be about equally 
efficient in producing (piick hnish. More rapid gains were secured in this test with 
whole than with shelled corn and e<iiially as good as with meal. A reasonably 
ipiick finish may be secured without the feeding of an excessively heavy grain ration. 

“The feeding of a nitrogenous (concentrate to supplement corn undoubtedly stimu¬ 
lates the ap[)etite and increases the capacity of the steer for consuming to advantage 
large (piantities of concentrates. 11(mce this system of feeding is to l)e recommended 
where a (^uick linish is desired.” Corn meal was more efficient than corn-and-cob 
meal or slu'lled corn, but not more efficient than ear corn. Chaffing the hay and 
mixing with a ground concentrated feed did not materially im^rease the efficiency 
of the grain for beef production, although by this system of feeding tlu^re is less 
likelih(jo(l of the ste(*rs getting off feed or of scouring. 

As regards i)rofit to the cattle feeder, the 3 rations which gave the best results were 
ear corn supplemented with oil meal and gluten meal, shocked or fodder corn and ear 
corn, and ear corn without additional ('on(;cntrated feed, the 3 rations being so nearly 
alike that it would he unwarranted to say that either would prove* superior. The 3 
rations which gave the smallest net profits were shelled (torn (fed in an unpaved 
yard), corn-and-etob meal, and corn meal fed with chaffed hay. 

“The re.Mults of this experiment are so striking that it appears that the grinding of 
corn for feeding choice 2-year-oId steers during the winter s(*ason is not warranted. 
The profits of feeding ear corn are fully twice as large as those secured in feeding 
C(3rn meal or corn-and-cob meal. . . . [However,] it should not be assumed that it 
does not pay t(_) grind c(3rn for cattle that are being fattened in summer on grass. 

“Th(* feeding of silage in moderate quantities is not neemsarily conducive to heavy" 
shrinkage in shipping or small penrentages of dressed beef. The reader is cautioned 
not to conclude that since tlu^ feeding of silage was not followed with as large profits 
as the feeding of several other rations, that it has no j)la(*e in beef i)roduction. Its 
use in growing young cattle and asa })art of the ration of the breeding herd i)r()mis(*B 
well in the hands of the experienced feeder, but to just what extent it may be ])rofit- 
ably used for these purposes remains to be determined by future investigations. 

“Many who mlvocate the feeding of ear corn to (!attle if hogs follow, advocate the 
feeding of meal if for any reas(3n it seems desirable to eliminate the hog. The results 
of this experiinent do not warrant such a conclusion. After eliminating the hog from 
the cattle-feeding o|)erations here presented the feeding of broken-ear corn was fol¬ 
lowed with larger profits than the feeding of meal.” 

As regards the gains made by the pigs, “the most striking points.of imp( 3 rtan(!e 
brought out . . . [by the results of the test] are the relatively small amount of 
pork produced from the dropping.s of the silage-com-rneal-fed steers; the large gains 
made by the pigs following the shelled-corn-fed steers; and the fact that the pigs 
following the ear-(^om-fed (with(3ut nitr(3genou8 concentrates) steers made larger 
gains than did those in the lot where ear (!orn was so supplemented. . . . The 
amount of gam made by hogs following steers appears tf) be largely regulated by the 
amount of undigested com in the droppings of the steers in an available form for the 
hogs to recover; therefore larger gains are made by hogs following steers fed i;orn 
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only than where it is supplemented with oil meal and jyluten meal, thus renderinj^ 
it more efficient for beef production.*^ 

Influence of rations upon the hydration of body tissues in cattle, A. (iIocin 
an*l P. Andouart) {Compt. Rend. Snc. BioL [Parin'], 5S {1906), No. 17,pp.S13-SJ6).~~ 
Rations rich in carbohydrates (molasses) and nitrogenous rations were found to ]>ro- 
duce marked differences in water content of the tissues. The Ijearing of suc*h “facts 
on the study of animal nutrition is discusse<l. The authors intend to continue their 
observations along this line. 

Raising calves on separator milk, H. T. Frkncjc {Idaho Rfa. Bui. 43 , pp. 17, jign. 
u ).—The author studied the feeding value of skim milk with 5 scrub calves, dropt>ed 
from February 25 to April 8, 1902. 

The calves were separated from their dams within 48 hours after birth, and were 
given 2 feeds of whole milk claily for 5 to 7 days. At the end of that time warmed 
separator skim milk was gradually substitute! for the whole milk. From the start 
whole oats were fed with the skim milk, the amount at lirst being not more than a 
tablespoon fill, which was placed in a box in front of the calf after it had taken the 
milk. The animals readily learned ta eat the oats, and at the end of .3 or 4 wrecks, 
according to the author, ate aliout a ])int a day. 

When on full ration the calves ate not far from a gallon of skim milk at a feed, and 
the author cautions against feeding too large amounts. The calves were fed in stan¬ 
chions, and learned to drink the milk readily. After they had eaten they were 
turned into a box stall and had access to a good quality of hay and to fresh water. 
When the (halves were 4 to b months old the skim-milk ration was gradually with¬ 
drawn and the oat feeding continued. Early in May they were turned on i:)asture. 
In the fall they were placed in stalls and given a ration of hay and carrots. 

From the beginning of the experiment until February 9, 150 days, the average 
daily gain was 1.59 lbs. per <*alf, and the cost of feed per |>ound of gain, not including 
pasturage, 2.18 cts. At the close of this period the feeding test was continued for a 
year, the ration during the winter consisting of corn silage, hay, and carrots, and 
during the summer of pasturage, supplemented <luring a part of the time by clover, 
mixed rye, and vetch, and alfalfa as soiling crops. During the fall and early winter 
oats were added to the ration, and green corn, and later (rarrots. When 2 years of 
age the calves were slaughtered, the average weight being 1,018 lbs. 

Considering the test as a whole, the average daily gain from birth was 1.40 lbs. 
During the summer when flies were very troublesome it was found desirable to pas¬ 
ture the calves at night and keep them under cover during the day. From 8 to 12 
months is considered the criticid age for calves fed skim milk. The animals “develop 
a stomach out of proportion to the rest of their body, and their coat is not (luite as 
smooth as it is when calves run with their dams. However, the calves have learned 
how to eat and digest coarse feed in larger quantities than calves reared on whole 
milk. The digestive organs are better developed for practical feeding, from this 
period on to maturity, than in calves fed whole milk.” 

The deductions which the author drew from the test follow: “ It is possible to raise 
CRlves profitably on separator milk by substituting whole oats in place of the butter 
fat which has been removed. . . . We have found that an oat with a thin hull 
is liest. . . . Calves fed in this way will do better on coarse feed alone than 
those raised on whole milk. Early maturity is not hindered by this method of feed¬ 
ing. The value of butter fat saved was more than.4 times the value of the oats con¬ 
sumed. There was |18 profit per head over and alxive coat of feed. The steers 
were sold as ‘baby beef* at an average age of twenty-two and one-half months. The 
steers made an average gain of 2 lbs. per day during a portion of the time (128 days) 
on coarse fee<l alone.** 

Soybeans, middlings, and tankage as supplemental feeds in pork produc¬ 
tion, J. H. Skinnkr {Indiana Sta. Bvl. 108, pp. 16-8fS, figs. 4).~Believing that corn 
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meal should Im supplemented by some more concentrated feed, middlings, soy-bean 
meal, and tankage were teste<l for this purpose, using 4 lots of 4 crossbred pigs each. 
The feecling stuffs U8e<i were analyzed. 

On the corn meal alone the average daily gain per pig in the 3 months of the test 
was 2.18 lbs. and the feed eaten i>er pound of gain 5.57 lbs. With the lot fed corn 
meal and middlings 1:1 similar values were 4.35 lbs. and 3.43 lbs. With corn meal 
and soy beans 2:1 the average daily gain was 4.78 lbs. and the feed eaten per pound 
of gain 3.11 lbs., and with corn meal and tankage 5:1 the values were 4.15 lbs. and 
3.31 lbs. 

In the case of the corn-meal ration the nutritive ratio was 1:13.3. On the rations 
containing wheat middlings, soy-bean meal, and tankage it was, respectively, 1:8, 
1:5.1, and 1:5.2. The cost of feed per pound of gain was not far from 3.5 cts. on an 
average with all the hds fed ('orn meal supplemented by concentrate<l feed and was 
a little f)ver 5 cts. on corn meal only. 

“Corn alone is not a desirable feed for hogs; especially is this true in the case of 
young growing pigs and breeding 8tr)ck. This was evidenced in the test under con¬ 
sideration by the small gains, poor appetites, lack of bone, poorly developtnl car¬ 
casses, harsh skin and hair, and a sharp, rasping, complaining squeal rather tlian 
the contented grunt so well recognized by swine growers. Perhaps the greatest need 
for some adjunct to corn on the average farm occurs during the winter months, in 
the case of fall or winter pigs and brood sows, as they usually have access to more 
or less grass, clover, etc., during the summer. ... It takes favorable conditions 
and good feeding to make a))rofit [on corn meal only] on the late fall pig. Too fre- 
(juently they are carried through at a loss, much of which might lx? avoided by a 
more judicious use of corn. Doubtless less corn and more of other feeds, such as 
milk, shorts or middlings, soy beans, tankage, and oil meal would greatly increa^e 
the profit on fall pigs. 

“Middlings among other fecnls is generally recognized as a desirable feed to com¬ 
bine with corn. In this test it proved to be the most profitable so far as money 
return was concerned. It is quite commonly used and has proved very effective in 
other tests. It is generally appreciated by swine growers, but high priced and difli- 
cult to secure. 

“ Tankage, although leas widely known, has desirabU* qualities. In this test it did 
not give as favorable results as middlings or soy beans. This was doubtless due, in 
part, to the fact that one pig in the lot receiving tankage did not seem to make effi¬ 
cient use of the feed consumed during a portion of the tim(\ . . . 

“Soy beans are not commonly used in pork production. This is doubtless due to 
lack of knowledge of their characteristics and value.” 

Poultry suggestions for the amateur, 0. K. Graham {Connectimt Storrs Std. 
Bui, S6y pp. l^yfiga. 9 ).—The kind of eggs which should be selected for hatching, 
packing eggs for shipment, nests for setting hens, incubators, care of young chicks, 
and other related topics are discussed. 

Poultry experiments, G. M. Gowell (Marne Sta, Bui. 117y pp. 
station work in breeding laying stock is reviewed; the proposed work which has to 
do with the amount of floor space required by poultry and related topics is outline<l; 
the poultry houses at the station, including one recently built, are described; sample 
pedigree charts like those used in breeding tests are given, and the results of several 
tests on breeding and feeding are reported. 

The author's experience convinces him that the use of trap nests is very desirable 
in selecting poultry in connection w ith breeding for improved stock, but suggests 
that where this is not practicable early maturity in pullets may be a basis for such 
selection. This was shown by a lot of 29 April-hatched pullets selected because they 
had b^n to lay in the latter part of August. From September 1 until April 30 
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following these birds laid on an average 115 eggs each at a calculated profit of $3.01 
per bird. 

“While the egg yiebls of this group of birds w^ere very satisfactory, the money 
returns from them wen^ particiularly so, for the reason that they did their work dur¬ 
ing that part of the year when prices were highest. . . . Early maturity in pul¬ 
lets is generally accompanied by physical vigor and when the function of such birds 
is to pro<luce eggs, and they give evidence of it, they are certainly the best of their 
race to breed winter egg producers from, if we accept i)ast experiences in breeding 
as our guides.” 

Eggs from hens over a year old have given larger chicks an<l larger mature birds 
than those from younger stock, yet in chicks from eggs laid by vigorous pullets show¬ 
ing early maturity “we have never been able to discover any lack of constitution or 
vigor . . . and know no reason why they are not desirable as workers.” 

At the station work has been carried on with the same family of Barred Plymouth 
Rocks for 25 years, and methods of feeding have l)een developed which are consid¬ 
ered sati8fa(!tory. Throughout the year each pen of 22 chi(jken8 received 1 pt. of 
wheat early in the morning, a half pint of oatsatO.HO a. ni.,and a half pint of cracked 
corn at 1 p. m., these grains being scattered in litter. At 3 p. m. in winter and 4 
p. m. in summer they were given all the mash they would eat up clean in half an hour 
composed of wheat bran, corn meal, wheat mid<llings, linseeii meal, gluten meal, and 
beef scrap 2:1:1:1:1:1, with one-fourth of its bulk of soaked clover leaves and 
heads added, ('racked bone, oyster shell, grit, and water were always supplied, and 
each pen was also given 2 large mangels daily. “Very few^ soft-shelled eggs were 
laid, and so far as known not an egg has been eaten by the hens <iuring the last 5 
years. ’ ’ 

The records which have bet*n kept show' that 50 to 55 lbs. of the dry meals w^ere 
eaten per hen per year on an average in addition to 18.2 lbs. wheat, 0.4 lbs. cracked 
corn, 5.8 lbs. oats, 5.9 lbs. oyster shells, 8.2 lbs. dry poultry bone, 2.9 lbs. mica grit, 
and 40 lbs. of mangels. The straw' required for litter has avemged 80 lbs. per bird 
per year. The average egg yield has been about 150 eggs each. “The amount of 
food required by the binls kept in this house [where the temperature w'as at all 
times above the freezing point] . . . was always less during the winter season than 
where birds were kept in the colder houses.” 

The value of cracked corn and beef scrap compared with the moist mash mentioned 
above was tested with 800 pullets divided into 2 equal lots. The moist mash was 
fed toward evening, as was also the dry cracked corn, which was supplied ad libitum 
in troughs. The dry beef scrap was kept within reach of the poultry at all times. 
The cost of feed and straw of the lot receiving the mash was $1.73 per bird per year 
and of the lot receiving dry feed $1.69. The yearly egg yield was 151 per chicken 
on moist and 149 on dry feed. So far as could be judged by egg yield, appearance, 
or health, no marked difference could be noted in the two lots. When the birds 
helped themselves to beef scrap they ate on an average 14.7 lbs. per year, as com¬ 
pared with 8.7 lbs. in the case of those receiving this feed as a part of the mash. 
“The quantity of oyster shell, bone, and grit eaten by the birds having a constant 
supply of beef scrap was markedly less than when the supply of scrap was limited 
to that contained in the mash.” 

The value of dry feed w^as further tested with 550 pullets, which were not selected 
with special reference to their egg-laying qualities. A dry mixture of the materials 
used in the mash mentioned above was constantly kept before the birds in troughs 
with slatted fronts so that they could help themselves at will. At first they were 
not used to the dry mixture and ate of it sparingly, but later ate it readily. When¬ 
ever feeds of cracked corn and oats were supplied to them “the birds were always 
ready and anxious for them and would scratch in the litter for the very last kernel 



390 


EXPERIMENT STATION RECORD. 


l)efore going to tlio troughs whoro an aimiulance of food was in store/’ The average 
nuBfiber of eggs laid from November 1 fo April 30 was 76 per bird. The dry feeding 
has been found economical as regards time and waste, but the author dotis not con¬ 
sider the data extensive enough for final deiluctions. 

The desirability of replacing a mash with <lry grain and bt^ef scTap feeil supplied 
from separate troughs was tested with 1,400 young chickens. , 

“The results werti satisfactory. The labor of feeding was far less than that required 
by any other method we luive followed. The birds did not hang around the troughs 
and overeat, Init bellied themselves—a little at a time—and ranged off, hunting or 
playing and coming back again when so inclined to the food supply at the troughs.. 
There was no rushing or »*row«ling about the attendant as is usual at feeding time 
when^ large numbers are kept together. While the birds liked the beef scrap they 
did not overeat of it. The birds [both (cockerels and pullets] did well under this 
treatment.” 

From June to October the chickens ate about a iiound of beef scrap to 10 lbs. of 
cracked (ioru and wheat. According to the author, “it would seem that we had not 
been far wrong in our jirevious feeding, as the birds used just alxiut the same relative 
amounts of scrap to other food, when they had lil)erty to do so, that we had formerly 
mixed in for them.” 

No special difficulty, it is stated, is experienced in keeping the troughs clean, as 
they are provided with roofs which project 2 in. on either side. The troughs used 
at the station are 6 to 10 ft. long, with sides 5 in. high and slats above. The lath 
slata are 2 in, apart, the total height of the trough lieing 16 in. 

The system of feeding chickens followed at the station is outlined. For 2 or 8 days 
after hatching they are supplied with a mixture of infertile eggs (shells included) 
boiled for half an liour, ground in a meat chopper, and mixed with about 6 times 
their bulk of rolled oats. After about the third day a mixture of hard, finely broken 
corn, wheat, millet, and pin-head oats is also fed, and when the chicks are about 8 
weeks old the rolled oat and egg mixture is gradually replat^ed by a moist mash 
made of a mixture of brali, corn meal, miildlings or Red Dog flour, linseed meal, and 
fine beef scrap 2: 2: 1: 1: 1, wet up with a little water. The hard broken grains, it is 
stated, may be safely used all the time instead of the meal mixture, but the chic^ks 
do not grow^ so fast as wdieq the ma'^h, which should be rather dry to prevent loose¬ 
ness of the bow'els, is fed. 

Poultry experiments, .1. Dryde.n {rtah Hul, pp, liry-vn^ figs, — 
(Jhirkens (pp. 115-175).—Photographic reconls and the egg yield of a number of 
hens were kept to secure data w hich w ould show' whether hens with long lK)dies and 
w’edge-like forms, small ht^ads, etc., are the best layers. The author states that this 
theory w as not borne out by Ids experimeiitM, some of the hens of a given type l)eing 
l>oor layers and others goo<l layers. 

Records of the egg yield of hens showed wide variations in both the number and 
size of the eggs, and the author believes that laying qualities can be transmitted and 
that by proper selection a strain of fowls can be produced that will lay eggs of 
uniform color. As an illustration of the influence of good breeding, the record of 5 
White Wyandotte pullets is given which averaged 189 eggs per year, an increase of 
27 per cent over the average egg yield of their dams. As regards the color of eggs, 
great variation was noted with all breeds except Leghorns and Dorkings, which laid 
eggs uniformly white in color. 

“ In our tests it was very rare that we found 2 Wyandottes or 2 Plymouth Rocks 
laying eggs of the same color. The colors vary all the way from nearly white to the 
typical brown. The same hen, however, lays eggs of very little variation in color; 
occasionally she would lay an egg that was ‘off-color.’ F^ggs from the same hen 
varied in size sometimes as well as in color.” 
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The earlier work of the ntatioii (K. S. H., 12, ]>. t)74), on the value of exercise for 
laying hens, was (!ontinue<l. (yoiiHidering results extending over a number of years, 
the average egg yield ])er lien wdien the grain was s(»ttere<l in the straw wna Kii), 
and when fed in boxes Ihl. With Leghorn hens good results have Iweii obtained 
when all the feed was placed in a box, and there was apparently no advanhige with 
this bretni in making the hens scratch for their grain. When a Brown Leghorn, a 
White Plymouth Rock, and a White Wyandotte were kept in a small pen with 
board floor without straw" or litter, the egg yield was respectively 52, 88, and 88 eggs 
per year. The fowls show^ed weakness in th<*ir legs at times, but the Leghorns 
seemed to bear the enforced idleness best. With Barred and White Plymouth 
Rocks the results were decidedly in favor of scattering the grain in straw' litter. 

Tn a comparison of different breeds for egg production for several years the average 
profll per hen was 51.5 cts. per year with Barrt‘d Plymouth Rocks, 88 cts. with White 
Wyandottes, and $1.12 wdth Rose Comb Brown Leghorns. Marked differences W'cre 
observed in the size of the eggs laid by hens of different breeds and of the same bre€‘d, 
but, ill general, the Leghorns sliovve<l less variation than Wyandottes or Plymouth 
Rocks. In the case of 41 hens of different breeds, for wdiich (complete records W'ere 
kept for 2 years, it was found tliat the av(‘rage egg yield w"as 178 per fow l the first 
year and 125 the second. “Whether then^ is a characteristic diff(‘ren(;e in the dif¬ 
ferent breeils in this regard our experiments have not been continued long enough 
to form a basis for conclusion. The records show", how'ever, that individualism must 
be taken into account, in a few cases more eggs being laid the second year than the 
first.” 

The relative value of fresh meat scraps, cut green bone, commercial meat meal, and 
milk albumin (a by-product of milk-sugar factories) was tested. The lot fed commercial 
meat meal average 188 eggs per fowl per year, as compared with 201.5 eggs in the case 
of a similar lot fed fresh meat scraps or cut green bones, and the lot fe<i milk albumin 
averaged 101 eggs, as compared with 148.5 in the case of a similar lot fed scraps. In 
a second test the average numl>er of eggs per fowl per year on meat meal w'as 110, as 
compared with 154 on meat scraps and 189 on cut green bones. In the author’s 
opinion the data presented are not suflicient to warrant the definite (;onclusion that 
the better egg yield with the fresh meat scrap was due to its higher percentage of fat 
ami ash, but “they a})j)ear to indicate that in feeding for eggs the poultrvman w"ill be 
able to accoini)lish w ith cheap fat, or cheap foods ri(!h in fat, wdiat he has been vainly 
striving to accomplish with expensive protein.” 

As to the jx>ssibility of increasing the yellow color of egg yolk by feeding, it was 
found that wdien hens were fed dried alfalfa leaves in winter, the yolks of the eggs 
laid W'ere normal in color, while those laid by similar lots fed no alfalfa were pale 
in color, and the same improvement in color was noted wdien liens had ac^cess to 
green grass, alfalfa, and clover. In another test, a mixture of whiter and yellow corn 
eaten in place of wheat did not produce yellow'yolks, nor did skim milk fed in place 
of meat meal. “It was not noted that there was any difference in color of yolk from 
different breeds, nor did there appear to be any differeiu^e due to individuality. The 
color of shell is a question of individuality, but the proper color of yolk is a question 
of food.” 

Incubator experiments (pp. 175-191).—The results of weighings showed that eggs 
in incubators lost weight more rapidly than those under setting hens, and indicated 
that the ventilation was greater in the incubator. The air from incubators showed a 
much smaller amount of carbon dioxid than that found under setting hens. “ From 
these tests it appeared that the theory that the chicks died in the shells because of 
insufficient ventilation or [an excess of] carlx>ni(vacid gas was not well founcied; 
rather, the results indicated that the cause was too much ventilation and too little 
carlxmic-acid gas. *' 
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Tests of the ef£e(!tt>f carlion dioxid with and witliout water on as a possi¬ 

ble aid to the chicks in ]>reakinjr the showt‘<l that when water was present car¬ 
bon dioxid weakened or entirely dissolved the e^jjshells, but that dry carbon dioxid 
apparently had no iidlnence. The thin inend^rane inside the shell w’as not affected 
in any case. “It is intende<l to continue these tests further to determine what 
amount of ventilation, if any, and of ai)plie<l moisture, if any, an* necessary for sijc- 
cessfnl incubation.” 

(irotvhuj (hu'kUmjs {\>\^. 11M-1P4).—With a view to securin^^ data relative to the 
cost of raisinj' ducks, 5 newly hatched Pekin ducks were fed lor 9 weeks a mixture 
of ground grains and skim milk in the form of a mash, with cut bones and a little 
green alfalfa. The grain consisted of bran, shorts, whe^it, corn, rolled oats, and lin¬ 
seed meal, in varying proportions. At the (‘lose of the ])eriod tlu* ducks had made a 
total gain of 27.d lbs. Eacli pound of gain re(iuir(*d .‘5.02 lbs. grain, a like amount of 
skim milk, and 0.10 lb. meat scrap, the cost being 8.911 cts. 

At the close of the pc^riod 2 of the ducks were fed for r> we(‘ks longer and gained 
only O.S lb. The f<jod rtMjuired ]>or pound of gain was 22.r> lbs. of grain, a like 
amount of skim Tuilk, and a pound of cut bone, v(M‘y much iarg(‘r amounts tfian dur¬ 
ing the first period. 

‘*lt is the practice of the large }>r(jdiu‘(‘rs to market the ducks at the age of al)out 
10 weeks. The market demands young ducks. At this age they bring the best 
profit to the pnalucer. If k(‘pt longer they begin to grow new ft*athers, and the 
focxi they eat is largely used in the making of feathers. Furtluir growth is checked, 
and to feed them beyond this [)eriod is unprofitable.’^ 

Fattening turkeyR (pp. 195-197).—The possibilities of ])rolitably fe€'ding turkeys in 
confinement and improving the quality of the H(‘sh was t(*sted with a lot of (> nearly 
mature birds, kept in a small pen with an open front c,los(‘d by a curtain. Whole 
wheat was scattered in straw litUT in the morning, corn was fed at noon, and a grain 
mash at night. The turkeys were also given skim milk, sugar beets, and alfalfa 
leaves, with grit or gravel. One of the turkeys was sold at the end of 8 weeks, the 
others were fed for 4 weeks. 

Considering the test as a whole, the fi turkeys made a total gain of J6.4 lbs., of 
whi(!h 18.2 lbs. was made by 4 birds. When bled and [))ucked the turkeys lost 7 
per cent in weight. The author calculated that th(*rc was a profit of $8.54 on an 
original investment of |H.50, “As to tlie (piality of m(*at, those who ate it reported 
that they never ate l)etter turkeys. There was no (pu'stion about the (luality of 
meat being greatly improved. Tim 2 smaller turkeys w(*re not in as good condition 
as the others, but the meat was excellent.” 

“This experiment shows that young turkeys maybe taken from the farm and fed 
in small pens at a j)rofit; second, that the (piality of the meat is greatly improved by 
such ftmding.” 

Eg^g- preservation, J. S. Jkffrey (Sorlh (hrolina .Sta. Ihif. in I, pp. // -/7).—Dif¬ 
ferent methods of prt^serving eggs were tested. 

A 10 per cent solution of water glass gave very satisfac-tory results, the eggs kee])ing 
well from June until the following May. “Some of those used in Dt'cember so 
closely resembled fresh eggs that it would take an expert to tell which were the fresh 
eggs and whi(‘h were the packed ones after they were cooked.” A 20 per cent solu¬ 
tion of water glass did not give as satisfactory results. Though none of the eggs 
were spoiled, the whites in some cases were slightly coagulated and some of the eggs 
would not sink to the bottom of the solution. 

A lime and salt solution gave as satisfactory results as water glass, none of the.eggs 
being spoiled. A solution of lime and salt with British Egg Preserver (borax and 
sodium bicarbonate) also gave good results, “but it could not be seen that the addi¬ 
tion of the preserver gave any returns for the money it cost and trouble of using.” 
A solution of salicylic acid in water (I oz. to a gallon) gave good results, none of the 
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cjggs beiii^ s])()ile(l, hut it did not loave tlio eggn in as good ooinlition an the water 
glaHH or the lime and Halt solntioiiH, mwM the aeid weakened the Hhells. 

KggH were also (boated with aali(;ylie acid ami cotton-seed oil with and without 
alcohol, with paratlin, eollodiuirj, and gum arabie, and then packe<l in eotton-seed 
hulls. CoiK’lusions could not he drawn as to the value of thes(‘ preservatives siiu'c 
tlie eggs W'ere accidentally destroyed. However, the author is conviiu^ed that these 
preservatives and others of a similar character “ar(‘ not as satisfactory as the li(piid 
preparations, l)ecause of the (^xtra labor in putting ui>and the cvap(>ration that takes 
place, leaving the eggs shrunken in ap]>earance’when hroktui.” 

The report contiiins brief directions for testing e*ggs. 

Experiments in the artificial rearing of oyster fry, .1. Nklson {Netr JerReij 
Stan. Rj)t. pj). 415-44^1^ pU. if ). —A progress rej)ort is ma<le of the investigations 

on the breeding of oysters. The conditions were unfavorable and general deductions 
were not draw n. 

Tlie constructiiiii of artilicial inclosures called “claires,” in which the (\vsters were 
kept and the character of the water controlle<l with reference to sediment, etc., are 
described. In one<»f these the water was filtered through several thicknesses of 
absorb(*nt cotton <juilt(‘d betw'Cen shecds of galvanized win* netting of a (juart(*r-inch 
mesh, (lenerally speaking, the oyster spawn during the past season was of poor 
(piality. It W'as noted that sets of oyster spat were found in places where the water 
was very salt and in others where it was diluted with fn*sb water. 

“So we can not conclude tbata certain amount of fresh water is absolutely needed 
to induce a ‘set.’ It seems more likely that in those seasons cliaract(*rized by a 
j)oor set, the result is due to a poor chara<*ter of the spawn, owing to some t)re- 
viously aiding inlluences on the mother oysters. This point needs cari'ful investiga¬ 
tion. . . . The cxperieiic(‘H of [irevious seasons had l(*d us to believe that the very 
climax of the spawning season occurs late in Jmie, an<l that . . . south(*rn seed 
w'ould furnish an ample supply of spaw’n up to at least the latter i>art of August. 
Indeed, spawn is sometimes present in such oysters, ainl also in ‘nativ(‘’ plants until 
(piite late in the autumn. 

“Oystermen are certain that there is a set of spat at the close of the spawning 
season of exceptional amount, known jis the ‘Sejdember s(‘t,’ w'hich may he due to 
a special increase in the spawning ])rocess early in September.” It was found that 
late in June tin* oysters had already spawned to a greatt*r m- l(‘ss extent. 

“The eggs that remained in the half-tilled oyst(*rs presented a })oor appearance 
under the microscope. Many of them possesscnl ruptured shells, swollen nuclei, 
coarsely granular yolk, spherical shape, etc. Such an appearamu* leads me to helieve 
that this spawn never is ej<*cted, but is absorl)e<l. Such absorption, or, at least, the 
disappearance of this spawn, was very slow, lasting at least to tin* middle of Sejdem- 
ber, for a majority of tin* oysters. 

“A certain proportion of the eggs in sjiawn of this charaider will be fertilized, and 
will undergo development, at first ai>parently <pute normally, but finally they break 
down and disintegrate. 

“It afipears extremely probable that the character of the spawn, and therefore of 
the ‘set’ of seed, is determined by influences acting on the spaw ning oysters during 
the spring and early summer. It laHHunes, therefore, important to study bow oysters 
are affected by surroumling conditions.” 

Tlie histology of oysters was studied in detail, tins pha.'^e of the work kdiig illus¬ 
trated by plates. (For earlier work see F. S. H., 10, p. oOl.) 
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DAIRY FARMING -DAIEYINO- AOROTECHlfY. 

Practical g^de to dairying, R. T. Akciikh and P. J. Carroll {Jour, Dept. Agr. 
Vh'toria, .i (1905), No. 4, pp. J79-S^9, pin. IJ, fign. This contains an introduction 
on the selection and preparation of land for a dairy farm and chapters on breeding, 
feeding, and management of cattle; common ailments of dairy cattle; dairy faim 
buildings; fodder for the dairy herd; dairy management; and milk testing. 

Farm dairying, J. C. Kendall (North (hroUna Sta. Bui. 192, pp. 19-4S, fign. 9).— 
This is a popular bulletin dealing with the various phases of dairying, with special 
reference to North t.'arolina conditions. 

External conformation and productive capacity of cattle, H. Attinger 

(Beitriige ziir Knniinis ron Korperfovm und LeiMangden Rhiden. Leipnic: R. C. Schmidt 
dr (b.; rev. In Vrtljnchr. Bayer. Landw. Rat, 10 (1905), No. 1, p. lOS). —This volume 
deals especially with the question of the relation l>etween extt^rnal conformation and 
jiroductive capacity in milch cows. 

Report of the dairy husbandman, G. A. Billings (Neiv Jerney Stas. Rpt. 1904^ 
pp. 34I-412 ).—The first part of this report deals with soiling crops and is abstracted 
elsewhere (p. 858). 

For 8 years the dairy herd has been fed soiling crrops from May 1 to November 1 
each year and silage for the remaining 6 months. On soiling crops the average pro¬ 
duction was 8,822 lbs. of milk and 107 lbs. of butter and on silage 2,997 lbs. of milk 
and 152.5 lbs. of butter. The cost of the roughage was also in favor of the soiling 
crops. 

Dried beet pulp was compared with dried molasses beet pulp as regards influence 
on yield of milk and butter, effect on quality of milk, and relative (tost of milk and 
butter. The test was made with 4 cows and lasted 80 days and indicated that the 
addition of beet molasses to beet pulp is no advantage in feeding for the production 
of milk. On the ordinary or unsweetened dried l>eet pulp the average daily yield 
of milk was 0.83 lb. and the yield of butter 0.02 lb. greater than on the dried 
molasses beet pulp. The relative cost of producing 100 lbs. of milk on t^e 2 rations 
was, respectively, 67.2 and 69.8 cts. 

A similar comparison was made of dried molasses beet pulp and hominy meal. 
With rations otherwise alike 8 lbs. of dried molasses beet pulp produced 1.86 lbs. 
more milk and 0.09 lb. more butUir |)er cow iier day than 7 lbs. of hominy meal. 
The relative cost of i)roducing 100 lbs. of milk on the 2 rations was, respectively, 
68.9 and 78.1 cts. The hominy meal contained 8.41 per cent crude fat and the dried 
molasses beet pulp 0.42 per cent, yet the average fat content of the milk was 0.04 per 
cent higher on the pulp ration. 

The usual monthly record of the dairy herd is given. The average yield for the 
year was 5,642.2 lbs. of milk or 280.58 lbs. of butter. The best cow produced 8,752.8 
lbs. of milk and the poorest cow 3,443.9 lbs. The average cost of food per cow’ per 
year was ^47.12. With milk at $1.00 per 100 lbs., 21 cows returned a net profit over 
cost of food of $22.39 jier cow, while 11 cows were kept at a loss of $2.25 per cow. 
The average cost of producing 1 qt. of milk was 1.83 cts. for food and 1.03 cts. for 
labor and interest on the capital invested, or a total of 2.86 cts; the average for 8 
years was 2.43 cts. The record of 1 Guernsey cow entered in the Advanced Register 
during the year was 8,603.4 lbs. of milk and 369.34 lbs. of fat. 

The usual data are given on the fertilizing elements in the feeding stuffs purchased 
and the milk sold. The total gain to the farm in 8 years was 11,868 lbs. of nitrogen, 
8,879 lbs. of phosphoric acid, and 2,836 lbs. of potash. 

The hand separator was compared with the deep-setting system of creaming with¬ 
out ice. The average fat content of the separator skim milk for 8 days was 0.022 per 
cent as compared with 0.95 per cent with the gravity system. 



DAIRY FARMING-DAIRYING-AGROTK(7HNY. 


8{)5 

Should dairy cows be confined in stalls? \V. J. Fkasku ( lU'nioiH SUi. Circ. .9-/, 
pp, ^5^ Jigs. ‘24 )>—This circular contains information obtained from 18 practical dairy¬ 
men on the results of allowing cows the freedom of a closed shed or covered barnyard 
instead of confining them in stables. The greater part of the data is presented in 
tabular form and illustrations are given of many of the barns. 

The very favorable results reported by th(*- dairymen led the author to put the 
method into actual operation at the University of Illinois. Twenty-two cows were 
cared for in this way, with very satisfactory results. It was found that the (iows 
kept much (deaner than when stabled, tliat the milking stable was in a more sanitary 
condition, and consequently that it was easier to produce clean milk. The cows 
were believed to be more vigorous and healthy than when kept in the ordinary 
stable. The saving of labor an<l also of manure are other strong points advanced in 
favor of this practi(;e. 

“The information at hand is not suflicient from which to draw definite conclu¬ 
sions for all se(‘tionH of the country and all conditions. A tenhitive report is now 
published, as this system has been a marked success wherever we can find that it 
has been tried, and it seems probable that it could Ik*, put into practice by many 
dairymen of the State greatly to their advantage and to tlie gcmeral iini)rovement of 
the milk supply.” The station is desirous of communicating with all who have ha<l 
experieiK^e in keeping cows in this manner and of receiving suggestions and criticisms 
concerning the method. 

Suggestions for the improvement of dairy barns, U. A. Hopi'kk (lilinois Sta. 
(Hrc. jip. 20^ Jigs. 7J).—The subjects discussed in this circular are the construction 
of floors, the interior arrangement of the barn, fastenings for cows, ventilation, and 
whitewashing. 

Tests of materials for bedding cows, 0. F. Doank {.Uanjland Stu. Bui. 104^ 
pp. 9). —Cut wheat straw, cut corn stover, saw<lust, shavings, and rye stra^ were 
compared with uncut wheat straw as regards the (piantity required to keep cows clean. 
Tests were also made of the absorptive power of each of the materials nu‘ntioned. 

Cut wheat straw was not foim<l as satisfactory as uncut wheat straw. At the rate 
used in the experiments, 2,800 lbs. of the cut straw as compared with 1,800 lbs. of 
the uncut straw would be reejuired per cow yearly in order to keep the animals 
equally clean. About'one-third more by weight of cut corn fo<lder was required to 
a(KK)mplish the sauio results as wheat straw. The corn fodder was considered better 
bedding material than the straw, and where wheat is grown purposely to secure 
straw for bedding purposes it is believed that corn fodd(*r might well be substituted 
to a considerable extent. Sawdust was found the most satisfactory of the be<lding 
materials used. Good results were also secured with shavings. These two mate¬ 
rials are believed to ])e ideal bedding materials in sanitiiry dairying. Rye straw was 
not thought to be tis good as wheat straw* for cows. 

From the results of laboratory tests as to the amount of wah^r capable of being 
absorbeil by each of the materials used, it was estimated that 2.8 lbs. of cut stover, 
3.3 lbs. of wheat straw, 8.3 lbs. of sawdust, or 3 lbs. of shavings w ould be required 
to absorb the liquid manure produced by 1 cow in 16 hours. The yearly cost of 
bedding for cows stabled the entire day was estimated as follows: Cut stover $3.65, 
cut wheat straw $4.82, uncut wheat straw $4.15, sawdust $0.45, shavings $4.81. 

Concentrated feeding stuflfe and stage of lactation, A. Ohtermayer ( (Merr. 
Molk. Ztg.y 12 {1905) y No. 9y pp. 117-119).— is a report of an experiment with 
17 cows, the results of which show^ed greater profit in feeding an additional supply 
of oil cake to cows in early than in late stages of lactation. In the first of the 3 
periods of the experiment 9 of the cows were fed the additional feed with profit, 
while in the third period the number was rt'duced to 3. 

Increasing the fat content of milk by feeding, P. Difklotii {LkUis. TmH. 
BelgCy 6 (1905) y No. S5y pp. 270-279). —Using the data obtaineil at the dairy teats at 
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the Chicago and St. Louis expositions an<l the results of some experiment station 
work in this country and of investigations in Belgium, the author concludes that the 
protluctive capacity of cows as regards yield of milk and butter may bo increased by 
suitable feeding, though the percentage of fat in the milk remains practically 
uiK! hanged. 

On tbe influence of asparagin on the production of milk and its con¬ 
stituents, T. Pfeiffer, A. Einecke, and W. Schneider (Mitt. Landw. Iiist. Breslauj 
S (lOOrj), No. 2, pp. 179 - 220 ).—In experiments with 6 goats lasting 2 years, the sub¬ 
stitution, in quantities having eciual fuel value, of a mixture of asparagin and cane 
sugar for a part of the proteids in a ration moderately rich in protein produced (1) 
no decrease in the yield of milk, but an increase in individual instances; (2) a lower¬ 
ing of the xjercentages of fat, proteids, and total solids in the milk; (3) a distinct reduc¬ 
tion in the actual yield of fat; (4) unessential variations in the actual amount of 
proteids i)roduced, and (5) an unfavorable influence on the increase in live weight 
of the animals. 

As])aragin or the amids in genenil are, therefore, according to thox^^uthors, to be 
stricken from the list of nutrients. In rations very rich in food i^owstituents the 
amids on the (contrary are able, on aicount of their irritating or stimulating actions, 
as yet not satisfactorily cxplaine<l, to exert a favorable influence on milk secretion, 
but always at the exj>ense of other food constituents or body tissues. 

Daily variations in the fat content of milk, M. Sieofeld {Molk. Ztg.^19 
No. S8y pp. 970-978 ).—The mixed milk of each of 14 dairy herds was tested daily for 
1 year. Data are prestnited showing variations in fat content for short and long 
l)eriod8 and causes of these variations are discussed. The fat (*,ontent of the mixed 
milk of 1 herd milke<l 3 times daily was 2.91 per cent in the morning, 3.53 per cent 
at noon, and 3.18 per cent in the evening, in another instance the pen^entages were, 
respectively, 2.56, 3.05, and 3.10. 

Variations in the yield and fat content of milk during one year, Hahnoth 
{Molk. 7 jUj.^ 19 (190o)y No. 28, pp. 712-714 )^—Records of 20 dairy herds are sum¬ 
marized and used in this discussion of the causes and extent of variation in the yield 
and fat content of milk. The average fat content for the year was 3.24 i^r cent. 
Monthly variations ranged from 3.13 to 3,39 per cent. 

On the origin of lactose, C. Porchkr ( Compt. Bend. Arad. Sn. [Paris'], 141 ( 1905), 
No. 10, pp. 407 - 409 ).—In studying the source of lactose in milk the author made 
hypodermic, intraperitoneal, and intramammary injections of glucose, using for this 
purjiose cows, goats, and dogs in full lactation. Hyperglycemia undi'r such (condi¬ 
tions tended to produce lac.tosuria instead of glyccosuria. 

On the agricultural production of milk for infants, P. Diffloth {Indus. 
Tdiit. Beige, 6 {1905), No. 27, pp. 289-293). —The suitability of various feeding stuffs 
for cows used in the production of milk for infants is discussed. 

Principles and experiences in the preparation of milk for infante, Back- 
HAITS {Munchen. Med. Wrhnschr., 52 {1905), No. 89, pp. 1S8S-1885 ).—T}\q author for 
years has advocated in infant feeding the so-called aseptic milking, the modification 
of the milk in suitable establishments rather than in homes, bottling, and steril- 
iration, and in this article outlines the methtKls employed and comments on the 
good results obtained. 

A discussion on infant milk depots, B. W. F. Anderson, N. Straus, et al. 
{Brit. Med. Jour., 1905, No. 2833, pp. W-6*47),—This is a presentation of the work 
being done in (dasgow. New York City, and other places in furnishing a wholesome 
^ilk supply for feeding the children of the poor. The report on the Straus depots 
in New York is e8|>ecially full. 

The nutritive value of steriUzed cow’s milk, R. Brunon {Bui. Acad. MM. 
[Paris], 8, ser., 63 {1905), No. 16, pp. 396—399 ).—During 4^ years the infant milk 
depot in Rouen, known as the Goutte de Lait, distributed 223,000 liters of sterilized 
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milk, used in the feeding of al)oiit 2,000 infante, of whom 70 i>er cent suffered with 
malnutrition. The milk furnished was sterilized and modified. The composition, 
as shown by one analysis, was as follows: Fat 4.03, lactose 5.37, casein 2.85, and cal¬ 
cium phosphate 0.405 {)er cent. 

There was no (Question as to the nutritive value of the milk in the great majority 
of cases. In numerous cases of enteritis it was l)elieved to have had a curative 
effect. No case of Barlow’s disease developed. Only a small number of infants 
failed to do well. Sterilization in an autoclave at 102° (’. for 45 minutes does not, 
therefore, in the experience of the author, destroy the nutritive value of milk, and 
it is l)elieved that the health of the infants consuming the milk is a better standard 
for judging than analytical data. 

New metbods of sterilizing^ milk and cream with reference to Danish milk, 

M. Rieoel {Molk. Ztij.y 19 (1905)^ No. 30y pp. 763, 764). —This is essentially a discus¬ 
sion of Budde’s method of sterilizing milk with hydrogen peroxid and Dorn’s 
experiments with ozone. The author has observetl that in milk pi-cserved by the 
Budde method the fat is colorless, the aroma is destroyed, and the proteids arc to a 
certain extent oxidized. 

Comparative experiments upon chemical preservatives in milk, II. C. Sher- 
.MAN, A. VV. Hahn, and A. J. MErmER (Jour. Anier. (lunn. Sor., J7 [19ort), No. 9, pp. 
1060-1068). —This is a preliminary report on the destruction of lactose and the 
development of aci<l in milk treated with scxlium fiuorid, scxlium salicylate, and a 
mixture of l)oric acifl and horax. Brief notes are also given on the determination 
of thesc.^ x)re8ervatives and on the use of hydrogen peroxid as a milk preservative. 
A discussion of the effects of preservatives upon the wholesomeness of milk is being 
deferred until the completion of the experiments in progress. The results so far 
obtained are summarized as follow's: 

“Milk kept at 20 to 25° without preservative showed a rapid increase in acidity 
and decrease in |)ercentage of milk-sugar during the first 3 to fi days, after which the 
acid fermentation proi‘eede<l much more slowly, but neither the destrudion of latv 
tose nor the formation of acid had ceased entirely after 4 w'eeks. 

“Hydrogen peroxid, sodium fiuorid, sodium salicylate, and a mixture of e(pial 
parts boric acid and horax were each found to diminish distinctly the development 
of acidity in milk when added in the proportion of 1:1,000. 

“When present in about this proportion any one of the preservatives can he deter¬ 
mined quantitatively with a prol^able error of 1 to fi per cent of the amount in the 
milk. In the case of hydrogen peroxid, however, the preservative disappears so 
rapidly that the amount found i)re8ent gives little indication of the (piantity origi¬ 
nally added. 

“In the presence of fiuorid or salicylate the fermentation is changed qualitatively 
as shown by the ratio of acid formed to lactose destroyed. With these preservatives 
it was found that occasional exposure of the samples to air, especially when the 
quantity of preservative present was small, led to irregular results, the final acidity 
sometimes exceeding that in the control samples to which no preservative had been 
added. 

“In the experiment with samples preserved by boric* acid and borax or by hydro¬ 
gen peroxid such irregularities did not api>ear. The boron preservative had no 
apparent influence upon the nature of the acid fermentation. The experiments with 
hydrogen peroxid are only preliminary.” 

On the keeping properties and legal status of milk treated with lime-sugar 
solution, LtJHRio {Molk. Ztg., 19 {1905), No. 22, pp. 547, 543).—Thu solution 
contained 4.2 per cent of lime and 19.7 percent of cane sugar and was added to milk 
in quantities varying from 0.5 to 5.0 per cent. The acidity of the milk w'as reduceil, 
the reaction becoming strongly alkaline when large quantities of the solution w ere 
added, in which case bacterial growth stopped, coagulation did not occur, and the 
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milk wa« rendered unlit for usi*. The addition of lime-sugar solution to milk and 
milk prcKiiicts is, therefore, considered an adulteration.. 

The so-called “ germicidal property” of milk, W. A. Stocking, Jr. {Connecti- 
mt Storrs ^Sta. Bui S7, j)p. 20, dgmu. J).—-This is reprinted, with minor changes, from 
the last annual report of the station (E. S. R., 16, p. 1014). 

The chemical composition of colostrum with special reference to the pro- 
teids, M. Nencki (Opera Omma. Brurwmck: Vieiveg, 1905, vol 2, pp, 840^90; aBs, 
in Biochem. Centbl, 4 (1906), No. 11-U, p. J^).—From the proteids of colostrum 
coagulated by heat are produccnl by hydrolysis carl)ohy<lrate8, alanin, amidovaleric 
acid, leucin, pyrroliii carbonic acid, serin, phenylalanin, tyrosin, aspartic acid, 
glutamic acid, cystin, tryi)lophane, and other amido acids. Arginin, histidin, lysin, 
and ammonia are also productHl. 

The colostrum examined contained the following organic constituents: Casein, glob¬ 
ulin, albumin, fat, cholcsterin, le<*ithin, probably small (luantities of the higher fatty 
acids, glycerol j>ho8phoric acids, lactose, and urea. Rome of the quantitative deter¬ 
minations were as follows. Total solids 17.19, total nitrogen 1.52, total proteid 
nitrogen 1.48, totid proteids 9.13, nitrogen in precipitate by acetic acid 0.47, nitrogen 
in precipitate by heat 0.79, albuminoid nitrogen 0.077, ether extnu^t 2.40, choles- 
terin 0.04, lactose 2.9, and ash 0.67 i)er cent. 

Milk examinations, .1. Sziiasi ( Ohem. Ztg., J9 (lff06). No. 44, pp- 607, 608 ).—Of 
064 samples of milk collechnl for the most part from large dealers in Budapest during 
the last 10 years, 292 were pronounced pure, 300 watered, 61 skimmed, and 11 
watered and skimmed. The reaction for nitrates is taken as a proof of watering, 
either directly or from small (piantities of wash water remaining in cans not 
properly cleaned. 

GhemicaJ investigations relating to dairy undertaken in 1904, F. T. Rhutt 
(Cgmtda Dept, Agr., Dairy Comr. liramh Hal 6, pp. 11 ).—Examinations w'ere made 
of samples of milk preserved by the hydrogen-peroxid method of Budde and 
forwarded by F. G. Korch, of Coi>enhagen, Denmark, (^hemical tests showed the 
preseiice of hydrogen peroxid. Bacteriological examinations by W. T. Connell 
showed that the milk was sterile. From the samples examined the author concludes 
that it is iiiqiossible to draw a favorable conclusion regarding the palatability of the 
milk or its suitability for general use. 

Tests were made of the patented butter-making process of James Estep, for which 
it is claimed that by mixing with cream a certain mixture of pepsin, milk sugar, 
alum, and saltpeti'r the yield of butter is increased, the time of churning is reduced, 
and disagreeable flavors are removed. The results of the tests failed to support 
these claims. 

A milk powder produce<l by the evaporation of whey showed the following com¬ 
position: Moisture 3.7:5, albumin and nitrogenous bodies 12.81, fat 3.91, milk sugar 
(by difference) 72.27, and ash 7.28 per cent. From this analysis it is considered clear 
that the preparation has a distinct nutritive value, though the author doubts if the 
process will prove economical or the food become popular. 

A cheese 26 months old was found upon analysis to be normal in composition, 
indicating that age and cold storage do not affect genuine cheese so as to render it 
liable to be confounded w ith an adulterated article. 

Trials were made of two outfits for determining the amount of water in butter. 
The Carroll tester, in which the butter is melted and the separated water measured, 
was found entirely untrustworthy. The Geldard tester, depending upon the loss of 
weight when the butter is submitted to such a temperature as will result in the 
evaporation of the water without causing a decomposition of the fat, was found to 
give results in close accordance wdth those obtaine<l by accepted methods of analysis. 

Butter investigation, H. LUiikig (Ber. Chem. Untersuch. Amt Chemnitz, 1904, 

Pp- 14^n: obn- in Zttchr. l^Uermich. Nahr. it. Gmimtitil., 0 {190J>), No. IS, p. 7 S4). _ 

A butter showing a Reichert-Meissl number of 24.4, Polenske number of 2.1, and a 
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saponification number of 231.8 was pronounced adulterated with eocoanut oil, though 
it was shown that the cows producing the butter were fe<l large quantities of cocoa- 
nut cake. 

Composition of Holland butter produced by dairies under government 
control, T. van 8illbvoldt ( Zummmemetzmig d^r nied^’rlandimkeiL Butter, kerst- 
ammend au8 (ler StaatHkontroUe unterateUten Alolkereien. Tks Hague: (ten. Dir. Lnndw. 
Min, Waterst., Handel u. Gewerhe, 1906, No. pp. 17; ahs. in Ztmkr, (^nterftuek. N(dir. 
u. (denummtl., 9(1906), No. 13, pp. 734, 736). —Of 3,945 samples of butter examined 
during January, February, and March, 1905, only 4 samples showed a lower Ueichert- 
Meissl number than 24, while during the 3 months prc(;eding 32 samples fell below 
that numl)er. 

Investigations on infiluences in Dimburg affecting tbe composition of 
butter, D. KNinTEi. (Untermckung der Hinffiisse, welcke fur die Zusatnrnenaetzung der 
Butter in Limburg massgebend nind. Weerdt: K. Snieets, 1904, pp. 11; abn. in ZUckr. 
Unl^ermck. Nahr. u. GenusHmtl., 9 (1906), No. 12, pp. 733, 7JJ).—Forty samples of 
butter j>rodu(!ed under known conditions in this provin(*eof Hollan<l were analyzed. 

The refractometer numljer was usually low (42 to 45). The Keichert-^Ieissl num¬ 
ber was generally 27, and rarely below 20. Both numbers were less favorable in the 
late fall, though no great variations were ol>served. The composition of butter is 
believed to be influenced by the care of the cows, the nature of the food, climate, 
and the condition of the soil. 

Holland butter, A. Jik kknack and H. Pasternack (Ztsckr. Uutersuch. Nakr. u. 
Genu8»mtl., 10 (1905), No. 1-2, pp. 87-100). —Analyses of 110 sami>lesof Holland but¬ 
ter are reported. Of this number 69 were considered abnormal. Analyses are also 
reported of 30 sfimples of butU*r made by the authors from cream purchased from 
dairies in Berlin. 

The data show a marked seasonal influence on the composition of the butti^r. The 
work is reported, however, mainly on ac(^ountof the determination of the average 
molecular weight of the nonvolatile water-insoluble fatty acids, which was rarely 
below 200, though at certain seasons of the year somewhat higher. It is believed 
that this determination will prove of value in detecting adulteration. 

Government butter control in Holland, A. J. Rwaving (ZMir. IJritermch. 
Nakr. u. Genus^mtl., 10 (1906), No. 1-2, pp. 80-87, fig. 1). —This is a discussion of the 
system employed in Holland. 

The decomposition of fats, O. Raiin ((Jeutbl. Bakt. [etr.~\, 2. AbL, 16 (1906), No. 
2-3, pp. 53-61). —The author discusses the decomposition of fat in butter, in cheese, 
and in the soil. 

Only a few bacteria are at present known to decompose fat. This process is much 
more commonly brouglit alxjut by fungi. The decomposition of fat takes place only 
in the pre8enc*e of organic; nitrogen. As glycerin is first attacked decomposed fats 
show a high acid number. Fatty acids are all equally decomposed by bacteria, while 
fungi show a preference for the lower acids. In the oxidation of fatty acids no 
by-products are produced. Fat is not decomposed under anaerobic conditions. 

Characteristics of camel’s butter, J. Vamvakas (Ann. (-him. Analyt., 10 (1906), 
No. 9, p. 350).—-To accompany the analyses of earners milk by Barthe, previously 
noted (E. S. R., 16, p. 1121), an analysis of an authentic sample of the butter is 
reported as follows: Melting jwint of butter 38® C., melting point of fatty acids 47®, 
volatile fatty acids 8.6 per cent, fixed fatty acids 88.29 per cent, index of saponifica¬ 
tion 208, iodin number 55.10, and index of refraction 20. 

On Oldium lactis and the ripening of cream and cheese, J. Artuaud-Bbrthet 
(Compt. Rend. Acad. Sci. [Paru], 140 (1906), No. 22,pp. 1475-1477).—Oldium ladu is 
found almost always in milk, cream, butter, and cheese. A temperature of 65® C. 
for 5 minutes suffices to destroy this organism, as well as yeasts, fungi, and numerous 
casein ferments. The advantages of pasteurization are pointed out and mention i.s 
made of a new form of pasteurizing apparatus devised by the author, Maz4, and 
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Perri^'r, in which the desired teinperiiture is kept constant hy the use of a li()uid 
having the corresponding boiling point. 

On the action of rennet ferments on milk and casein, E. Laqueitr { Bhchcm . 
(^enthl.j 4 {t905), No. lt-12, pjK ).—Thw is a critical review of literature of 

this subject, with a list of 122 references. 

The importance of direct microscopical preparations in studying the proc¬ 
ess of cheese ripenings, A. Rodrlla {(\mtbL Bakt. 2. Abt.y 15 {1905), No. 

pp . 14S-153, pL /).—This deals with the technique employed and the results obtained 
in the direct microscopical examination of cheese, but more fully with the question 
of the role of bacteria in the ripening process, lotions were cut with the microtome 
and stained with (rarl)ol-thionin after the method of Gorini. A simpler method, 
devised by the author, was to press a small cube of cheese between two slides, remove 
the fat from the material adhering to the ghiss by means of chloroform and alcohol, 
and stain. Illustrations are given showing the distribution of bacteria in ripe 
Kmmenthal, Gorgonzola, and Grana cheese. 

The d kinds of cheese mentioned were examined by both methods at different 
stages of ripening. The bacteria were found to l)e grouped in colonies, which were 
variable in size and irregularly distributed through the mass of cheese. The colonies 
were usually of one kind, though occasionally stiveral forms were present. The 
spaces between colonies were occasionally, but not usually, entirely free from bacteria. 

This method is believed to be of importance in studying the caq^^es of cheese 
ripening. 

Notes on the article by A. Peter entitled Technical-bacteriological inves¬ 
tigations in Emmenthal cheese making, E. von Fkkudknreicit (Centbl. Bakt. 
[Wc.], 2. Abt., 14 {190.5), No. 18-20, pp. GIG, G17). —The author discusses the article 
referred to (E. S. R., Id, p. lOlP), commenting especially upon the favorable results 
that may be secured by the use of artificial rennet and j)ure cultures. 

Annual reports of the dairymen’s associations of the Province of Ontario, 
1904 {Ann. RpU. Dairfitnfn^s Assort. Ontario, 1004ipp> 248, Jigs. 17 ).—This (M>n tains 
about 50 articles, mainly of a popular nature, dealing with various phases of the 
dairy industry. 

Some of the tests of individual cows being made under the siHHirvision of the 
Ontario Department of Agriculture are reported by C. V. Whitley. The pro<luct of 
20 cows in one herd amounted in 4 months to $302, while that of 20 i!Ows in another 
herd during the same time amounted to $435. 

In discussing the curing of cheese, J. A. Ruddick suggests (certain points in favor 
of cool curing at 55 to 00° F. over cold curing at 40°, gives data showing a saving of 
1.41 per cent in shrinkage by cool curing as opposed to curing in an ordinary curing 
room, and argues for the improvement of curing rooms, summarizing the advantages 
of the (central cool-<*uring rooms as established by the government. 

H. H. Dean reported that in experiments at the Ontario Agricultural College in 
comparing pepsin and rennet for coagulating milk in cheese making, the pepsin pro¬ 
duced a little better quality of cheese, but a decrease in yield of i lb. per 1,000 ll)s. 
of milk and i per cent greater loss in weight during curing. Owing to the difficulty 
in preparing and keeping pepsin for this purpose its use is not recommended over 
that of rennet, but further experiments will be conducted along this line. 

A technical paper on The Bacterial Contamination of Milk and Its Control, by 
F. C. Harrison (E. 8. R., 16, ]>. 506) is reprinted as an appendix. 

Tests of new dairy apparatus at the Danzig Exposition in 1904, B. 
Martiny {Arb. Dent. Landw. GeselL, 1905, No. 110, pp. 7^, ;?6‘) .—Detailed reports 

are made upon the separators, filters, butter workers, and other forms of dairy 
apparatus tested. 

Casein: Its preparation and tecbnical uses, R. Scherer (Das Kasdn. Seim 
Darstellung and technische Verwertung. Vienna and Ijeipsic: A. Hartleben^ 1905, pp. 192, 
figs^ 11). 
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Progress in tlie manufacture of starch, H. Hanow {Chern, Ztg., 29 {1906)^ No, 
67y />/). 881-884)* —A review of the progress made in this industry in 1904. 

Complete treatise on the manufacture of beer, G. Moreau and L. Levy ( TraiU 
complet de la fabrication den hit.res. Paris: Ch. Bhangery 1905y pp. 674y pb*- 5y Jigs. 17S; 
rev, in Bui, Inst, Pasteuvy S (1905), No. 17y p. 697). 

Further inquiries into the systematic leaching of g^rape husks for the 
recovery of spirit usually allowed to go to waste in ordinary practice, A. J. 
Perkins and W. K. Jamieson (Jour. Dept, Agr. So. Ausl., 9 (1905), No. 1, pp. 24-S8y 
figs. 2 ).—Further investigations have shown that the husks carry away about 32 gal. 
of proof spirit per ton, or the equivalent of about 6 gal. of proof spirit }>er ton of 
grapes crushed. Of this amount about 80 per cent may be recovered by the sys¬ 
tematic leaching of the pressed luisks on the plan described by the authors here and 
in their previous report (E. S. 11., 16, p. 267). 

On the production of sweet cider, (f. Warcollier (Compt. Rend. Acad. Sci. 
[Purw], 140 (1905)y No. 26, pp. 1711-1716 ).—Tn laboratory experiments good results 
were secured in keeping apple must under anaerobic conditions, whereby only part 
of the sugar w^as converted into alcohol before the fermentation ceased. Further 
experiments are to be made on a practical scale. 

The national fruit and cider institute and its work, 11. T. P. Barker (Jour, 
Bd. Agr. [Jjondoii], 12 (1905), No. 6 , pp. 321-364, figs. 4 ).—In this account of the 
institute are given briefly some of the results so far obtained. 

Twenty-eight varieties of apples and 4 varieties of pears obtained from 8 counties 
were analyzed ami used separately in making cider. In general the cider made from 
a single variety w'as not of liigh quality. It is believed that the (juality of a cider 
depends primarily on the varieties used, and that the princii)al characters of any 
variety affecting its value for this purpose are chemical composition, flavor, and rate 
of fermentation of juice. 

In addition to securing data on the value of individual varieties for cider making, 
information has also been obtained on the subject of blending. 

Pure cultures in vinegar making, W. IIennehero (Centhl. Bakt. [etc. ], 2 . Abt, 
14 (1905), No. 22-23, p. 681 ).—In this preliminary communication the author reports 
the satisfactory use of pure cultures of bacteria in vinegar making. Vinegar con¬ 
taining 11J per cent of acid and entirely clear has been produced in this way. 

Citric acid from lemon waste direct, A. IIeinoartnkr (Mo. (hnsuhtr lipts. 
[U. >y.], 1905, No. 297, p. 101 ).—A method of extracting citric acid from lemon waste 
direct is reported to have been discovered by Giovanni Restiiccia of Italy. Details 
are not given. 

VETERINARY MEDICINE. 

Some important foreign veterinary investigations, E. V. Wiix'ox ( U. S. 
Dept. Agr.y Office Expt. Stas. Rpt. 1904, pp. This article is a digest of results 

bbtained by foreign investigators in the study of tuberculosis, rabies, tetanus, anthrax, 
Texas fever, rinderpest, and milk fever. 

Report of veterinary director general, J. G. Rutherfoki) (Rpt. Min. Agr, 
Canada, 1904 , pp. 49-186, figs. 7,7).—The usual details and special reports are pre¬ 
sented concerning the health of animals in various parts of the Dominion of Canada. 

Hog cholera appears to be on the decrease. Attention was given to the eradica- 
tioh of tuberculosis and glanders. In a study of the Pictou cattle disease, results 
were obtained which indicate that th» disease is due to eating ragwort. All attempts 
to transmit the disease by contagion gave negative results. Further experiments 
will be conducted along this line. A vigorous campaign is being carried on for the 
eradication of cattle mange and maladie du coit. 

Brief notes are given on mange in horses, sheep scab, anthrax, blackleg, actino- 
bacillosis, actinomycosis, swamp fever, meat inspection, quarantine, and dipping 
11938—No. 4-05-7 
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plants. Special reports are presented by C. H. lii^ins and various im^^ectors In 
different parts of the Dominion of Canada rejjrardinj? cattle dips, tul)erculin, verint- 
nous bronchitis in hogs, poultry diseases, etc. 

* The actual conceptions of experimental pathology, Charrin ( Heo. S(*k 
[Pam], 6, ser., S {1905), No. 10, pp. 289-m).—ln this article the author presfents 
definitions of many terms and conceptions used in the literature relating to general 
pathology. * 

Immunization as a means of controlling contagious diseases, J. B. Tiffany 
(Mo. Bd. A(jr. Mo. BuL, 4 (1903), No. 9, pp. id ^>0).—\ brief distnission is presented 
of the field of immunization as at present understood with particular reference to 
anthrax, blackleg, tetanus, and hog cholera. 

Anaerobic bacteria in the intestines of cattle, J. Neubatjkr (Arch. VT/w. m. 
Pralct. rierheilk., 31 ^1903), No. 1-3, pp. 153-176 ).—T\\g literature relating to this 
subject is discussed in a critical manner in connection with a short hibliogi'iiphy. 

The results of the author’s exj>erimcnts andstiuly may be briefly stated as follow^s: 
Anat'robic bacteria in the large and small intestines of cattle are rare. They occur 
more frequently, however, in the large than in the small inte‘»tines. No bacidi or 
spores of tetanus or malignant edema w^ere found in the intestines. The vegetative 
forms or spores of anaerobic bacteria taken up in the food are usually destroyed in 
the stomach or duodenum. 

The pathogenic action of parasites in the intestines, J. OuiAHr (Arch. Par., 
9 (1905), No, 2, pp. 173-136). —According to the author’s investigations parasites 
may cause harmful effects ill II ways: By irritating the end organs of the intestinal 
nerves, by secreting the toxins which destroy the red corpusi'Ies and hemoglobin, 
and by producing ulcerations of the intestinal niui'ous surfaces thus giving oi)i)(>rtu- 
nity for infection with pathogenic bacteria. 

An infectious pneumonia of rabbits and its control by means of an anti¬ 
serum, n. J. StJDMERSEV (CenthL Balt. [#'fc.], 1. Abt., OrUj., 38 (1901), No. 3, jtp. 343, 
844). —From cases of pneumonia in rabbits the author isolated a bacillus which e\i- 
dently belongs to thecoli group and w’hich develops a very active h>xin in cultures of 
bouillon. The organism may lie ilestroyed by subjection to a temperature of 60° C. 
for 10 minutes. It was found that cultures thus destroyed exercised a decided vac¬ 
cinating action when injected into rabbits. Afti'r repeakxi injections with dead 
culture^ the bloo<l of ralibits contained pronounced agglutinating and bactericidal 
properties sufficient to immuni/e the animal. 

Furonculine, G. Mitkow'itsc’ii (Berlin. TierdrzlL Wrhyischr ., 1005, No. 5, pp. 
77-80). —Furonculine is a name given to a form of beer yeast used in the treatment 
of animal diseases on account of its supposed antiseptic properties. It is recom¬ 
mended that it be administered by way of the mouth. 

The author describes the powder form iu which the material is ordinarily sold, 
and reports upon culture experiments made with this material. A number of bacilli 
and streptococci were obtained from this substance and the material proved to be 
pathogenic for mice and rabbits after administration by the intraperitoneal or subcuta¬ 
neous methods. The author states that in his practice a number of cases of animal 
diseases have occurred in which he tried furonculine witliout any satisfactory results. 

The remedy appeared to have no beneficial effect in the treatment of rabbits arti¬ 
ficially inoculated with streptococci, and among 26 horses treated for contagious 
coryza one died of pyemia, while the majority of the rest had to be treated by sur- 
gicsal operation. * 

Investigations concerning lysoform, B. Pkomnitz (Fortschr. Vet. Hyg., 3 (1906)^ 
No. 11, pp. 281-395). —The appearance and chemical composition of lysoform are 
described in considerable detail, together with notes on its bactericidal properties 
toward various pathogenic organisms, including anthrax spores and the oiganisme of 
mali^inant edema, blackleg, hog cholera, and fowl cholera. 
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In ord^ to gain information regarding the toxic properties of lysoform the author 
conducted experiments on rabbita, dopts, cats, horses, cattle, sheep, and chickens. 
In these investigations the subcutaueoiw, intravenous, and intraperitoneal methods 
were avoided, l.ysofonn was given by way of the month. As a result of the 
author’s experiments it is concluded that lysofonn is the least poisonous of the ordi¬ 
nary disinfe(^tants. It appears to satisfy the ordinary veterinary requirements for an 
antiseptic substance, and is more effective as a deodorizer than the majority of simi¬ 
lar disinfectants. Lvsoforrn appears to be particularly iidapted for use in veterinary 
obstetric practice and in the treatment of weak animals. 

Crude oil as a disinfectant, F. C. (icKUKAr {/kmeter, 3 {1003), No. 4, pp. lS-10, 
fig. 1). —A method is described by which ermie oil may l)e used in burning the 
carcasses of animals dead of anthrax and simultaneously disinfecting the ground 
immediately around the carcass. 

The biology of tubercle bacilli of low virulence, J. Bartei. an<l II. Stein 
[Centhl Baku {etc.'], L Ahl., Grig., 3S {1903), Non. 2, pp. 134-UU; 3, pp. 334-371; 4, 
pp. 393-303). —The authors briefly review the literature r(‘lating to this subject, and 
cite some of the more important ref(‘rences. 

During the experiincMits reported in the j)aper various races of tubercle bjicilli of 
different origin were utilize<l and inoculation exi)eriments were made with various 
laboratory animals. DetaiU^l notes are given on tlie techni([iie of the authors’ experi¬ 
ments. As a result of the antliors’ investigations it appears that in general the mul¬ 
tiplication of tubercle bacilli ])ost-inortem in tissues specifically altered by the bacilli 
probably takes place in tlu‘ absence of oilu*r micro-organisms and under favorable 
temperature conditions, although this is not a matter of certainty. 

It was possible to observe various morphological alterations in the tubercle bacilli, 
su<;h as segmentation, granular disintegration, branching, and other changes of form. 
Dead tubercle bacilli which were low in virulcncre when encapsulated in organs spe¬ 
cifically affec.U'd by the bacilli are not able to cause specific alterations or general 
infection in inoculated animals. 

Immunization of cattle against tuberculosis and serum experiments witk 
this disease, Lihbertz and Kitppkl ( Dmf. Med Wrhnschr., 32 {1003), Non. 4, PP- ISO- 
143; 6, pp. 183-184). —A test was made of a method of immnnization reconnnended 
by Friedmann in using tubercle bacilli o])taiiicd from turtles. During these experi¬ 
ments the authors treated 11 cattle with tubercle bacilli from turtles and subse<iuently 
examine<l the serum of the trcakvl animals. 

As a result of the test the authors conclude that Friedmann’s cultures are not with¬ 
out danger for warm-l)loo(h‘d animals. It ai)j)cars that they produce serious intoxi¬ 
cation and organic changes which may catise death without the development of true 
tuberculosis. Intravenous injections of Friedmann’s cultures are not capable of pro¬ 
tecting warm-blooded animals from later infection w ith tuberculosis. The injections 
of these cultures do not produce immune l)odies in w^arm-blooded animals. 

Immunization against tuberculosis by means of tubercle bacilli from tur¬ 
tles, F. F. Friedmann {Deut. Mai. Wchnnehr., 31 {1905), No. 5, pp. 184-186). —This 
article is of a controversial nature and was written in reply to a criticism by Libbertz 
and Ruppel. 

According to the author’s experiments, guinea pigs may be successfully immunized 
against tuberculosis by previous treatment with tubercle bacilli from turtles. The 
control animals died within 3 weeks of generalized tuberculosis, while immunized 
animals were found to be quite free from the disease when killed and examined 70 
days after inoculation. It is denied that the cultures of tubercle bacilli from turtles 
exercise any pronouni^ed harmful action upon cattle. Cattle treated with such cul¬ 
tures acquire a rather pronounced immunity, which can be further intensified by 
inoculation with bovine tubercle bacilli. 



404 EXPERIMENT STATION RECORD. 

A case of abortion and puerperal collapse due to tuberculosis, O. Cierami- 

COLA (Gior. R, Soc. ed, Accad. Vet. ItaL, 54 (1905), No. 10, pp. The case 

observed by the author occurred iii a cow and was described in detail with particular 
reference to the pathological anatomy and distribution of tho lesions. It appeared 
to l)e a case of primary uterine tuberculosis and led to the involvement of the uterus 
to such an extent that abortion took place. 

Reaction to tuberculin, H. Vallee (Ret\ Oln. Med. VH., 5 {1905), No. 54, pp. 
S05S10) .—This article is of a controversial nature and in it the author seeks to defend 
his position against the criticism of Arloing. * 

The author has conducted a numl)er of experiments for the purpose of determining 
the length of time which ordinarily elapses after tuberculin injection l^efore reaction 
occurs for the first time aruf at subseciuent tests. According these experiments 
the temperature reaction takes place much more promptly after the second or third 
injection than after the first. The author recommends, therefore, that after the first 
tuberculin injection the tetnperatnre readings be begun within 12 hours and con¬ 
tinued for 6 to 9 hours. If the animal has been previously teste<l with tuberculin, 
however, especially if the injection has been recently given, it is recommended that 
the temperatures be taken within an hour or two after injection. 

Fraud in connection with tuberculin test, E. Tuierry {Jour. Agr. Prat.,n. ser., 
9 {1905), No. 2, pp. 44, 45 ).—This is a brief discussion of results recently obtained by 
Nocard and especially by Vallce. On account of the fact that tul)erculous animals 
react very quickly to a second tuberculin tt*st it is recommendetl that large doses of 
tuberculin be given in suspicious cases and that the temperatures be taken within 2 
or 3 hours after inoculation. 

Experience with a method for demonstrating anthrax, A. !Marxer (Ztsehr. 
Fleisch u. Milchhgg., 15 {1905), No. 5, pp. IJO-ldO). —The author finds as a result of 
numerous experiments that the best method for securing spores in anthrax bacilli, 
and for preserving and shipping material containing such bacilli, is by the use of 
rods of plaster of Paris. This material may be formed into rods by small wires as a 
basis and may be of convenient length for enclosing in test tubes. Experiments 
with this method indicate that sporulation takes place very rapidly upon the plaster 
of Paris rods. 

Pyrosoma diseases of cattle, J. W. Scntirz {Arch. Wisfi. u. Prali. Tierheilk., 31 
{1905), No. 3, pp. 317-^W9). —An account is given of various di8ea.ses of cattle due to 
forms of pyrosoma. Particular attention is <ievoted in the article to Texas fever, 
hemoglobinuria of cattle in Germany, African coast fever, and Trans-Caucasian pyro- 
plasmosis. Hemoglobinuria in Germany appears to be identical with Texas fever. 

Eradication of African coast fever {Rhodesian Agr. Jour,, 3\l905), No. 4, pp. 
1^-129 ).—It seems to l)e established that cattle which have recovered from the 
disease do not i>ermanently remain a source of infection. In order, therefore, to free 
an area from African coast fever it is recommended that no susceptible cattle be 
introduced into the area until 12 months after the last case known to have occurred 
on the ground in question. Calves from immune cow’s should be isolated for a period 
of 12 months before being allowed with susceptible cattle. 

The Texas fever cattle tick situation, H. A. Morgan ( Tjouidana Stas. Bvl. 82, 
2. ser., pp. 15). —Previously noted from another source (E. 8. R., 17, p. 189). 

Preventive vaccine for heartwater,D. Hutcheon {Agr. Jour. Cape Good Hope, 
26 {1905), No. 5, pp. 647, 648). —The va^!cine method of Dr. Purvis for the prevention 
of heartwater was tested on 40 sheep, with 10 control sheep. Of the inoculated 
sheep 27.5 per cent became sick, while of the controls 60 per cent were affected. 

Pathogenesis and etiology of chronic hematuria in cattle, E. Liiiinaux {Ann. 
Mtd. Yki., 54 {1905), No. 4> pp. 185-198, figs. Chronic hematuria in cattle may 
be due to various causes whi(;h operate as irritants upon the kidneys. Cases may be 
due to infestation with parasitic worms, to neomorph formations in the kidneys, and 
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to other causes, but all such cases are readily distinguishable from hematuria as the 
result of Texas fever. The disease most frequently affects cattle in a badly nour¬ 
ished condition, but sometimes attacks fat cattle. 

Broncho-pnetimonia of cattle; its association with Bacillus bovisepticus, 
P. G. Woolley and W. Sorrel ( \^Phllippme\ Bur, Govt. Labs. [Pa6.], 1904^ No.^Of pp. 
^1-33 ).—This disease chiefly affects young animals and the symptoms vary consider¬ 
ably. Detailed clinical notes are given on 9 such cases in which Bacillm bovisepticvs 
was found. In the cases under discussion the organism in question was not the pri¬ 
mary pathogenic agent. Where it occtirs as a primary infection the disease probably 
runs a more acute course. ltapi>earathat B. hommpticm is quite (;ommonly found in 
the respiratory tract of cattle in the I’hilippines. 

Cattle complaint, Desmond {Jour. Dept. Agr. So. Atfst.^ 8 {1903) y No. 8y pp. 436- 
438y jigs. 2). —Brief notes are presented on a disease of cattle which was not at first 
understood but which is appanmtly due to poisoning from eating rabbits destroyed 
with i>hosphoriis. The symptoms and }x>st-mortem lesions resemble those of phos¬ 
phorus poisoning. 

Infectious granular vaginitis and metritis of cattle, M. G. de Bruin (TyV7.sc//r. 
Vceartsenijk.y 32 {1905)y No. 4i pp- 159-179y jig. 1). —A historical statement is presented 
regarding the development of knowledge concerning this disease and the literature 
of the subject is critically reviewed. The characteristic symptoms of the disease are 
described with reference to making a differential diagnosis between it and similar 
diseases. The micro-organism found in cases of this disease usually appears jis a dip- 
locDccus or streptococcus. Notes are given on the results obtainetl by the author and 
other investigators in applying antiseptic treatment. Considerable success may be 
expected from the application of creolin, lysol, bacillol, lysoform, nitrate of silver, 
ichthargan, and other antiseptics in 1 to 2} per cent solutions. 

Mammitis in cows, A. L.\NFHANcni (C7m. TVf. [.l//7(m], 28 {1906)y No. lOy pp. 4*3- 
57). —A stu<ly of mammitis in cows led the author to the conclusion that in certain 
cases this disease may be <bu‘ to Microroecus tetragenm septiniH or M. tetrageiuis alims. 
The symptoms and pathological anatomy of the disease vary somewhat according to 
the extent of infection and the micro-organism concerned in the case. 

Specific arthritis of lambs {.Jour. Bd. Agr. [/yondon], 11 {1905)y No. lly pp. 678- 
-This disea.se is due to infet’tion through the navel cord soon after birth. Tlie 
best method />f prevention consists in i.solation of dis(*a8#^d lambs and a thorough 
application of antiseptic methods about the sheet) quarters. 

Navel ill or specific arthritis of lambs {Bd. Agr. and Fisheries [London], Leajlet 
ISOypp. 3 ).—A brief account of the etiology, symptoms, treatment, and means of 
prevention of this disease. Isolation of diseased lambs and disinfection of the 
premises are recommended. 

Besults of further experiment with nodule disease of the intestines of 
sheep.' “Bare-lot” method of raising lambs, W. H. D.vlrymple {Ixiumana 
SUu. Bui. 83y 2. ser.y pp. iOyfigs. 4).—Lambs were allowed to run with the ewes in bare 
lots from which all vegetation had been removed. The ewes were fed by the soiling 
method. The lambs were kept with the ewes till they were ready to be fed for 
market. Water was supplied in a wooden trough. 

In the experiment 9 ewes and 6 lambs were placed in one bare lot. Only 3 of the 
lambs became infested, and these so slightly that the lambs did not loose flesh or 
condition. The greatest number of (Fsophagostoma columbianum iound in any lamb 
was 3. All of the 9 ewes were infested with the worms at the beginning of the test. 
It is concluded, therefore, that it is possible by thebare-lot method to raise the lambs 
of ewes affected with nodule disease of the intestines without serious danger of infesta¬ 
tion. The method is so simple that it may be used successfully by the average sheep 
man. It may be well, however, to use some effective vermifuge in connection with 
the bare-lot method. 



m 


EXPERIMENT STATION RECORD. 


liiver rot or fluke, A. A. Bhown (Jour, Dept. Agr* Victoria^ S (1906), No. 1, pp% 
41-47, pis. The appearance and life history of Distomum hepoticum and 2>. laneeo^ 
Mum are described. Notes are given on the symptoms of liver rot, the pathological 
lesions, and methods of treatment. In order to keep down the developmoDt of 
snails, in which the early stages of the fluke worm are found, the use of lime and salt 
on wet grass lands is recommende<i. Tonics may be of some assistance in improving 
the condition of infested sheep, but little hope can be entertained of satisfactory 
results from medicinal treatment of this disease. 

Fluke or slak in the liver of sheep, D. Hutciieon (Agr. Jour. Cape Good Hope, 
26 (1905), No. 1, pp. SS-48, pi. l,figs. i7).—The ntiture of this disease is discussed 
and notes are given on the life history of the fluke worm in its different hosts. 
Although there is no known effective treatment for liver fluke a change to uninfested 
pastures and attention to the nutrition and general health of the animals may have 
a favorable influence in a considerable percentage of cases. A brief account is given 
of the symptoms and post-mortem appearances of the disease. 

Lungworm in sheep (Agr. Jour. Cape Good Hope, ( 1905), No. 5,pp. 666-669 ).— 
The symptoms and post-mortem appearances of this disease are briefly described. 
A sheep raiser obtained excellent results from the use of McDougall’s clip diluted at 
the rate of 1 to 60 and in doses of 3 tablespoonfnls. Isolation of affc^cted animals is 
recommended, together with a supply of pure drinking water. Formulas are als<5 
presented for the preparation of a number of remedies to be used in the stomach and 
as intratracheal injections. 

Contagious abortion in sheep and goats, K. Tiiieury (Jour. Agr. T*rat., n. ner., 9 
{1905), No. 10, pp. 304, 305). —The symptoms of this disease are briefly descril>ed 
and notes are given on the usual means by which it becomes distributed and also on 
the means of controlling it. 

The characterization of the hog cholera group of bacilli, II. Smidt (Centhi. 
Balt, [etc.’], 1. Aht., Ong., 38 (1905), No. l,pp. ie4-30).-^X study was made of the 
bacilli of paratyphoid, mouse typhus, and hog cholera bacilli. 

As a result of the author’s investigations it appears to be impossible in individual 
cases to distinguish between these organisms either in respect to their morphology, 
cultural (iharacters, agglutinating power, or pathogenic action. It was not possible 
to determine to what extent heredity in different races of bacilli naxlified the results 
obtained. The author is not prepared to state definitely the connection betwx'en hog 
cholera and paratyphoid of man, but believes that the subject is worthy of more study. 

The problem of swine plague, Scilmidt and R. Ostektao (Berlin. Tierdrztl. 
Wchnsekr., 1905, No. IS, pp. 231-il36 ).—^These articles are of a controversial nature 
and relate to the governmental measures which should be taken for the control of 
swine plague. It appears that in order that such regulations should be effective they 
must be established on a uniform basis throughout the German Empire. 

Serum therapy and serum vaccination against swine erysipelas according 
to the method of Leclainche, A. de Mestral (Jour. Boc. Agr. Suisse Romande, 46 
( 1905), No. 2, pp. 59-63). —The method pro[)osed by Leclainche, w^hen applied to 
h^lthy animals, is said to be absolutely harmless. It is not certain, however, 
whether pure serum may be injected wdth safety. The method of Leclainche is con¬ 
sidered very effective in the control of swine erysipelas. 

Vaccination for swine erysipelas and consequent complication with swine 
plague, Glage (Fortschr. Vet. Ilyg., 2 (190f). No. 12, pp. 305-319; 3 (1905), No. 1, 
pp. 3-11). —According to the author’s experience vaccination for swine erysipelas in 
animals w’hich are affected with swine pl^^ 5 ^e may be followed with serious conse¬ 
quences. It appears necessary, therefore, to make a careful diagnosis of the disease 
^|ni order to be sure that swine plague is not present before applying the vaccination 
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An improved medium for cultivating Trypanosoma brucei, W. J. Macneal 
(jRpi. Mich. Acad. Sci.^ 6 (m4)y pp. 17S--m).-AJp to the preaent time 114 successful 
culture trials have been made with this orgauisim. Numerous changes had been 
made in the nutrient media before one was obtained in which the organism could be 
successfully cultivated. It appears that T, brucei requires a blood agar medium in 
the ratio of *2; 1. Meat extractives must be present in considerable quantity. Com¬ 
mon salt is not harmful when present in a not greater proportion than 5 gm. per liter. 
A detailed account is given of the method of preparing the nutrient medium. 

The trypanosome problem, H. Ziemann {Cmthl. Baku [etc.], J. AhU, Grig., S8 
(1906), Nos. $, pp. $07-314: 4i pp. 4^9-447 ).—Descriptive and biological notes are 
given on various trypanosomes which affect dornesticatcHl and laboratory animals. 
The author discusses also the pathogenic action of various trypanosomes for sheep, 
goats, cattle, and horses. 

Dourine, F. 8. W. Baldrey (Jour. Compar. Path, and Ther., 18 (1906), No. 1, pp. 
1-22, figs. 9). —The nomenclature, history, etiology, and symptoms of this disease are 
briefly outlined, with notes on the systematic jmsition of the blood parasite. The 
incubation period after artificial inoculation is said to be from 7 to 10 days, and after 
natural infection from 12 to 20 days. Brief directions are given regarding suitable 
methods of studying the blood parasite in the laboratory. The author discusses also 
the preventive measures whi(!h arc necessary in controlling the disease. 

The virulence of a pasteurella in a horse affected with anasarca, ('oquot 
(B}d. Sor. Cent. Med. Vi'L, 82 {1005), No. 6,pp. 120-129). —The symptoms and patho¬ 
logical anatomy of a case* of anasarca in a horse are described in considerable detail. 
A pasteurella was isolated from this case*, which proved to be i>athogenic for guinea 
pigs, producing lesions similar to those of hemorrhagic septicemia. 

Botryomycosis in horses, P. Citaissee {Rev. Ch'n. Med. Vet., 5 {1005), No. 60, pp. 
426-435, figs, 4). —Notes are given on the clinical symptoms and pathological anatomy 
of this disease. According to the author’s investigations it appears that botryo- 
myces is made up of masses of botryococci which are eliminated during the process 
of suppuration. Tlie tumors which are charat^tcristic of this diseii.se are diffuse and 
resemble in many resi)ects those of at^tinomycosis, although more flbrous. 

Subcutaneous botryomycosis in the horse, Bidault {Rer. Gen. Med. VH., 
6 {1905), No. 60, pp. 68-71). —The lesions which occurred during the progress of this 
disease are described in considerable detail. A bacteriological study was made of 
material obtained from cases of the disease. Oulture.s were ma<le on bouillon, gela¬ 
tine, potatoes, carrots, etc. The cultures, as a rule, exhibit a white color and contain 
organisms resembling staphylococcus. 

Transmission of glanders by a reacting horse apparently healthy, and 
reinfection of ceased reactors, A. Conte {Rev. Ghi. Med. V/U, 5 {1905), No. 52, pp. 
199-203).—k brief report is made on a case which demonstrates the possibility of 
the transmission of glanders by means of horses which show no clinical evidence of 
the disease but which merely react to mallein. It was also found, in making obser¬ 
vations on 2 horses which thus became infected, that the disease may recur after an 
apparent recovery and after the animals have failed to react to mallein. 

The sanitary control of glanders, V. Galtier {Jour. Med. YH. et Zootech., 66 
(1906), Mat., pp. 129-188).—In controlling glanders it is considered necessary that 
all cases or suspected cases of glanders be immediately reported, and that the dis¬ 
eased animals be destroyed and proper measures taken for quarantining exposed 
Animnlf i and protecting healthy animals from infection with the disease. 

Biliary fever in the horse, A. Edinoton (Jour. Compar. Path, and Ther., 18 
(1906), No, 1, pp. 36-40).—Thin disease was studied in Cape Colony in cases of spon¬ 
taneous origin and after artificial inoculation. The disease can be readily trans¬ 
mitted by the latter method. Animals which come from the coast region appear to 
be somewhat refractory. In a series of 60 horses upon which inoculation experi- 
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ments were made, Id prove<l inaupceptible, 27 developed fever and were subsequently 
insusceptible, while 2 showed no fever even after the secjond inoculation. The 
author believes that one attack renders the animal inirnune. 

The so-called maxillary disease of horses and mules in Kamerun, H. 
ZiEMANN (Arch, Wm. u. Prakt. Tierheilk.j 31 (1905)^ No, 3y pp, SOChSlly figs, S), —^This 
disease is described in great detail. The temperature of affected animals appeared 
not to be greatly affected. In most cases the result was fatal after the disease had 
mn a course of from 4 to 12 months. The most pronounceci lesion was in the max¬ 
illary bones and soft tissues of the face. The eUology of the disease was not defi¬ 
nitely determined. From unsatisfactory inoculation experiments it appeared that 
if the disease w'as of a bacterial nature the incubation period w as of about 50 days. 

Tetanus and antitetanic serum, \V. II. Dalrymple ( IV/. liec.y 17 (1903), No, 
867y pp, 613-516). —A record is given of 9 cases of tetanus in horses treated by the 
author, with recovery in 7 cases, and a similar recovery of 15 out of 28 cases w’hich 
occurred in the practice of a colleague of the author. It is argued that since the 
difficulty of obtaining j^erfect asepsis in deep wounds is very great, the desirability 
of using antitetanic 8i‘rum is sufficiently apparent. 

The virulence of the blood in rabid animals, A. Marie (Compt. Rend. Soc. 
Biol. [Parisly 58 (1905)y No. 12y pj>. 544y 545), —Mice inoculated hypodermically with 
the defibrinated blood of rabid guinea pigs and a rabbit inoculated in the brain with 
the blood serum of another rabbit which had died of rabies developed rabies in a 
virulent form. These ]>ositive results from inoculation are supposed to indicate the 
presence of virus in the blood. 

Is rabies hereditaryP D. Konkadi (Venthl. Balt, [c/c.], 1. Aht.y Orig., 38 (1905)y 
No, lypp. 60-66). —Attention is calle<l briefiy to results thus far obtained in a study 
of the hereditary transmission of various infectious disease^. This question was 
tested by the author with regard to rabies, the experimental animals being rabbits 
and guinea pigs. It appears from these experiments that rabies virus may be trans¬ 
mitted from the mother to the fetus, but that the \irus becomes somewhat attenuated 
during this transmission. It is recommemled tiiat in such experiments both rabbits 
and guinea pigs be used, and that observations be extended over a period of about 
li years. 

RURAL ENGINEERING. 

Report of irrigation and drainage investigations, 1004, K. Mead (U. S, 
Dept. Agr.y Office Expt. Stas. Rpt. 1904y pp. 435-472y pU. J, figs, 5 ),—A leading feature 
of the irrigation work from the beginning has been the measurement of the quanti¬ 
ties of water used in irrigation. This has served to bring to the attention of water 
users the possibility of extending their irrigated area by econotriy in the use of water. 

One canal in California diverts sufficient water to cover the land irrigated to a 
depth of more than V3 ft., while the water diverted by another would cover the land 
irrigate<l to a depth of less than 2 ft. The first season’s measurements on the Sunny- 
side Canal in Washington showed snflicient water to cover the land to a depth of 
10 ft., while the measurements in 1904 showed a reduction to 6 ft., and there is 
thought to be still room for great improvement. 

In 1904 these measurements were supplemented by experiments on the water 
requirements of crops, the application of water at different stages in the growth of 
the crops, to determine the influence on the yield and quality of the product, and 
means of checking the loss of water from the fields. Taking the quantity of water 
evaporated under surface flooding as a basis, applying water in shallow furrow s made 
a* saving of *13 per cent and in deep furrow’s a saving of 25 per cent. 

As to the adaptability of different methods of irrigation, checking was found 
advanta^ous foi^ light sandy soils which are approximately level. With this method 
au irrigator can handle a large volume of water, reducing the cost of applying water 
to a minimum. It requires, how’ever, much preliminary preparation in making 
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levees and in leveling. Flooding was found best adapted to irrigation of grains and 
grasses. It requires little preliminary preparation, but large amounts of labor in 
applying the water to the fields. Furrow irrigation is used for orchards and culti¬ 
vated crops. The losses of w’ater bj'^ evaporation are smaller, and small streams can 
be used to better advantage than under the other methods. 

The data collected re^rding cost of preparing land for irrigation show that the 
removing of sagebrush, leveling and smoothing the land, and the construction of 
laterals varies from f>3.50 to $35 per acre. 

A large part of the arid region can not be supplied with water from streams, and 
during 1904 the possibilities of supplying this section by means of pumps was investi¬ 
gated. The average cost of windmills per acre irrigated was found to be $42, and the 
annual cost of maintenance, $2.35 j)er acre. Computing intert»st on the investment 
at 7 per cent and depreciation at 10 per cent, the annual cost for windmill irrigation 
amounts to an average of $9.49 per acre. This is a heavy charge, and when consid¬ 
erable area.s are to be irrigated some other kind of power will be found chea|)er. 

Information W'as collected from a large nund)er of localities as to the cost of i)Uinp- 
ing plants and of their operation. The plants examined showed the following avi‘rage 
fuel cost per acre-foot of water raised 1 ft. for the pumps of different sizes: All sizes, 
3 cents; k«a than 1 cu. ft. i)er second, 9.4 cents; 1 and less than 5 cu. ft. \)er second, 4.9 
cents; 5 and less than 10, 2.5 cents; 10 or more, 2.3 cents. This brings out the great 
economy in fuel cost of using large plants. The saving in cost of attendance is even 
greater than in fuel. Lalx>ratory bwts of typical pumps showed the great importance 
of having the ])ump proportioned to the w’ork to be done. Each pump works most 
efficiently at a particular H[)eed and with a fixed lift, and these matters should be 
taken into consideration when the pump is purchased. 

Measurements of the w'ater used in rice irrigation, carried on for 4 years, showed a 
tendency to use less water. It was found that when water is maintained at too great 
a depth on the rice fields the soil is not sufficiently warmed to produce the best 
results. During low w'ater in the streams along the Gulf Coast, salt w^ater sometimes 
sets in from the Gulf and it was feared that the use of this w^ater might, in addition 
to injuring the croj) to which it was applied, i)ermanently injure the land, but so far 
no such permanent injury has taken jdaw. The rains of winter and the irrigation 
with fresh water have w^ashed out the salt, leaving the land in good condition. 

The drainage work summarized in this report includes the drainage of the lands 
injured by seepage water and alkali in the arid region, the drainage of large areas of 
bottom land through the Middle West, the protection of river-bottom lands by levees 
and the drainage of lands within the levees, the drainage of farm lands, and the pro¬ 
tection of hillsides from erosion by the use of underground drains. 

The most serious defects in levees for protcjcting the bottom lands arc found to be 
insufficient preparation of the land on which the levees are to rest, thus allowing 
water to seep under the levees; and insufficient care in maintaining the levees, so 
that when floods come weak places are found. 

A list of the publications issued during the year 1904 is given. 

Disposal of household wastes at summer resorts, encampments, and farm 
houses. Pure water supply and other sanitary conditions, R. Fletcher 
{K IL Sanit. BuL, 1905, July, Sup., pp. ^3, figs. <?).—This paper, prepared for the 
New Hampshire State Board of Health, treats this subject with reference to a pure 
water supply and other sanitary conditions. 

It deals with intolerable means of disposal; methods and appliances for disposal 
of w^astes, including fecal matter, kitchen and chamber slops, and other liquid sewage 
and garbage; the construction of wells and their protection from contamination. 
The septic tank method of sewage disposal receives special attention. Farmers’ 
Bulletin 43 of this Department is one of the principal sources from which the paper 
is compiled. 
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Better roads for Hissouri (Mo. Bd. Agr. Mo. Bui. , 5 ( 1906,) No. ai, pp. 30, figs. 10 ).— 
A fourth revised edition of this bulletin, dealing mainly with road dragging by the 
King method (E. S. R., 15, p. 415). 

Industrial and agrricultural development in Etirope and America, A. Chat- 
TBRTON (Madras: Rer. Dept., 1906, pp. 36). —This report to the Madras Government 
contains the information bearing on various lines of agriculture, obtained during an 
extended trip through Europe and the United States. 

Much statistical matter is given on the extent of irrigation, the cost and value of 
water obtained by pumping for irrigation, the use of electric power and of gasoline 
and steam for pumping, the size and location of wells, the use of centrifugal pumps, 
the use of the windmill, and the development of power for general farm purposes. 

Hydraulic engines at the IT. 8. Naval coaling station, Bradford, R. I. 
(Engiu. News, 54 (1905), No. 6, pp. 1:^, 123, figs. 2). —This is an illustrated descrip¬ 
tion of a pair of unusually large hydraulic rams recently built, which show a very 
high efficiency according to the following results of tests made by engineers of the 
Navy Department: 


No. 1. 


No. 2. 


Total ^\ate^ delivered to onffine, jralloiis per minute 
Water delivered to standpipe, gallons p«*r minute... 

Power head in fiiginoa, feet . 

Pumping head, in ft*et, at engines. 

Strokes per minute. 

Efficiency, per cent (Kankine foriinila). 


r >82 

1 578 

232 1 

1 2X8 

36 75 

37 25 

M.O 

81 0 

130 

1 130 

S6.2 

81.0 


AGRICULTURAL EDUCATION. 

Progress in agricultural education, 1904, A. C. True ( V. S. Dept. Agr., 
Office Krpt. Stas. Rpt. 190i, pp. 576-610, pis. 6, figs. 0). —A review is given in this 
article of the leading features of progress in agrieultural t‘diication, intruding the gen- 
enil educational work of this Department, the educational work of this Office in 
relation to both American and foreign institutions, that of the Asaoeiation of Ameri¬ 
can Agricultural Colleges and Ex|)eriment Stations, and of the different agricultural 
eoll(»ges, st'condary schools, and primary schools throughout the country. 

The article <levotcs considerable attention to the development of courses of study, 
especially courses in rural engineering and rural economies and sociology, including 
an outline for a proposed course in rural sociology by K. Ti. Butterfield. A report 
on The Teaching of Agriculture in the Rural Common Schools, presented by the 
standing committee on methods of teaching agriculture at the last convention of 
the Association of American Agrieultural Colleges and Exiieriment Stations, is also 
included. 

Exhibits at the Louisiana Purchase Exposition, W. H. Evans and W. H. 
Beal ( U. S. Dept. Agr., Office Expt. Stas. Rpt. 1904, pp. 637-714, pis. 3). —Included in 
this article are brief descriptions of the exhibit of this Office in the Government 
Building, and that of the colleges of agriculture and mechanic arts and experiment 
stations in the Palace of Education at the Louisiana Purchase Exposition. 

Annual report of farmers’ institutes, 1904, J. Hamilton ( V. S. Dept. Agr., 
Office Exjd. Stas. Rpt. 1904, W- 617-676). —^This report includes a brief review of the 
work of the farmers’ institute specialist for 1904; an account of the annual meeting 
of the American Association of Farmers’ Institute Workers at St. Louis; a discussion 
of the progress and needs of the institutes, with suggestions regarding normal schools 
ioT institute workers and further aid to the institutes by this Department, and 
detailed reports on farmers’ institutes in the different States and Territories. 

Report of the exteneion work of the college, A. K Stenb (Bui R. L Col. Agr. 
4ind Meeh. Arts, 1 (1905), No. 2, pp. 21, pis. S, dgm. 1). —This report contains a dis* 
OOirioh oC the aims of coll^ extension in agriculture and an outline of work of this 
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nature at the Rhode Island College, including demonstration work and cooperative 
experiments, the servi(!e of traveling lecturers, and the nature study and school gar¬ 
den work. The report also contains an article on Some Spetnal Phases of the Exten¬ 
sion Work, by F. W. Card; one on The Poultry Library, a discussion of literature 
bearing on poultry culture, by Cooper Curtice, and Notesf on O^rrespondence, by 
H. J. Wheeler. 

Agriculture at Purdue University, W. E. Stone {Indiana Sta., IluL 107, 2>P- 
1 ^),—A description of the facilities for teaching agriculture at Purdue University is 
given, together with syllabi of the four-year course, the two-year course and several 
special courses; brief notes regarding farmers’ institutes and reading circles, and a 
brief account of the agricultural investigations conducted by the experiment station. 

County schools of agriculture in Wisconsin, K. C. Davis { U. S. Dept. Agr., 
Office IJjpt. Stas. apt. 1904, pp, 677-680, pis. 4)> —^The author descril)es the equipment 
of the county schools of agriculture located at Menoinonie and Wausau, Wis., and 
discusses the character and methods of instruction, the attitude of students, and the 
popular and correlative work of the schools. 

Elements of agriculture, J. 11. Hhecpeud and J. C. McDowell (St. Paid, Minn.: 
Wehh Pub. Co. [1905^, pp. do4,fi<J^- 79). —This text-book of elementary agricultiire 
was prepared especially for the common schools of North Dakota in which agricul- 
turti is now a required subject of instrucrtion. 

The arrangement of t<ipics in the text-book is somewhat unusual, but this seemed 
to 1)6 necessary in order that the cour.se of study might follow the seasons, the work 
on farm crops coming in the fall, that on ilomestic animals in the winter, and that 
on soils and the beautifying of home and school grounds in the spring. In addition 
to the work uumtioned above there are chapters on w’eeds, injurious insects, birds, 
fruit culture, the care of farm machinery, roads, corn-growing contest, and legal 
weights. Numerous exercLses for the illumination of the different subjects are 
outlined. 

Course of study for the common and graded schools of North Dakota 
(Bismarck, N. Dak.: Dept. Ptdt. Jnstr., 1904 , pp. 176 , Jigs. 77).—Among the subjects 
outlined in tliis course of study are. nature study and agriculture. The nature study 
work extends over the lirst (> years of the common school course and has a decide<l 
agricultural trend, esf>ecially in the fifth and sixth years. The work in elementary 
agriculture is intended for the seventh year an<l includes studies of farm eroj)s, wetnls, 
plant diseases, injurious and l)eneficial insects, live stock, dairying, the improve¬ 
ment of home and school grounds, the garden, birds, forestry, roads, and soils. 

Frogrram of studies for the common schools of New Hampshire ( Concord, 
N. JL: Dcpi. Pub. Instr., 1905, pp. 757).—This program of studies was prepared under 
the direction of the State superintendent of public instruction, and contains outlines 
arid detailed instructions for presenting the various subjects of instruction. Among 
these subjects are nature study and agriculture. 

The nature study iirogram extends over 4 years, and includes a discussion of 
methods and detailed suggestions for conducting the work by years and months. 
Elementary agriculture is to be taught in the grammar school (fifth to eighth years, 
inclusive), and is outlined by years and school terms. The first year is devoted to 
soils, their composition, formation, cultivation, exhaustion, improvement, etc.; the 
second year to plant production, including propagation, cultivation, enemies, dis¬ 
eases, etc., of the principal fruits, forest trees, farm crops, garden vegetables, and 
ornamentals used in decorating home grounds. 

The third year farm animals and poultry are taken up; and the fourth year farm 
manufactures and domestic economy. Farm manufacturers include milk, sugar, 
dried and canned fruits and vegetables, soap, honey, etc.; and dom^tic economy the 
care and handling of milk in the home, sewing, canning and preserving fruits, wash¬ 
ing dlelicate-colored gooils, cooking, home sanitation, and other related subjects. 
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Mature-study lessons for primary grades, Lida B. McMurray, with an 
intrcMhicrtion by C. A. McMuruay {New York: The Macmillan Co., 1905^ pp. 191),— 
This is a teaoliers* manual, consistinj^ of a series of nature-study lessons whieh were 
worked out by the author in the class room and in outdoor excursions with children. 

The book is divided into two parts—(1) animal life, containing lessons on pets, 
domestic animals and fowls and common birds and insects, and (2) plant life, with 
lessons on flowers, trees, buds, leaves, and fruit. The lessons consist of stories 
intended to arouse an interest in plant and animal life on the part of the children, 
and suggestive (piestions for the teacher. 

The author holds that “a teacher in nature study must know how to live happily 
and companionably with children among the birds, flowers, insects, and trees,” and 
“how to enjr)y an excursion with children.” Furthermore, “one must learn to 
concentrate the children’s thoughts along given lines, for a mere chasing after (jhance 
birds and butterflies w’ill not answ'er. Having aw'akened the attention and interest 
of (diildren in certain lines, it i.s necessary to lead on to more definite observations, 
and, sooner or later, to get from the children a clear statement of facts.” 

MISCELLANEOUS. 

Annual report of the Office of Experiment Stations, 1904 {V. S. Dept Agr., 
Office Kept. Stan. Rpi, /.m;, pp. 7^4^ pl^‘ .fige. //).—This contain.^ the usual report 
on the work and expenditures of the agricultural experiment stations in the United 
States; annual reports of the experiment stations in Alaska, Hawaii, and Porto Kico; 
reviews of irrigation and nutrition investigations, and several other articles abstracted 
elsewhere in this issue. 

Included in the report on the work and expemlitures of the stations are statisti¬ 
cal summaries; brief reports of nutrition and irrigation investigations; a summarized 
account of the meeting of the Association of American Agricultural Colleges and 
Kxjieriment Statiims; a review of the work of this Oliice; a report on the governing 
lx)ard, station staff, general outlook, lines of work, income, and j>ublicationH of each 
experiment station; a list of station publications received by this Oflice during 1904; 
fwleral legislation, regulations, and rulings affecting agricultural colleges and experi¬ 
ment stations, etc. 

Seventeenth Annual Report of liOuisiana Stations, 1904 (Lmimiana Stai^, 
Kpt 1904, pp. 10 ).—This contains statements on the condition of crops at the Loui- 
siana stations, outlines of w ork conducted during the year, organization lists, and a 
financial statement for the fiscal year ended June 30, 1904. 

The work at the substations, I^. H. Tapf and C. D. Smith {Michigan tSta. JluL 
S^6,pp. I4tf-104, jign. fj).- This is a review' <>f the reports of the South Haven and 
Upper Peninsula substations for 1903 and 11K)4, published as Special Bulletins 27, 28, 
30, and 31 of the station (K. S. R., 16, pp. 250, 260, 261; 17, pp. 22, :15, 37). 

Annual Report of New Jersey Stations, 1904 (New Jersey Stas. lipt 1904, pp. 
XIX -\~6o ;^).—This includes the organization lists of the stations; a financial state¬ 
ment of the State station for the year ended October 31, 1904, and of the college sta¬ 
tion for the fiscal year ended June 30, 1904; a report of the director reviewing the 
different lines of station work; and reporta of the chemists, soil chemist and bacteri¬ 
ologist, horticulturist, dairy husbandman, biologist, botanist, and entomologist, ab- 
8tracte<i elsewhere. Included in the report of the chemists are reprints of Bulletins 
176 of the station on coni'entrated feeding stuffs (E. S. R., 16, p. 394), and 183 on 
agricultural lime (E. S. R., 17, p. 18). 

Experiment Station Work, XXX ( U. S. Dept. Agr., Farmers* BtU. 997, pp. 39, 
figs. 9 ).—This number contains articles on the following subjects: Top-dressing grass 
land, extension of the corn-growing area, culture of {leanuts for forage, winterkilling 
of fruit trees, cranberry culture, lime-sulphur-salt wash, destroying prairie dogs, 
clean milk, and construction and ventilation of poultry houses. 
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Florida University and Station.—P. H. Rolfs, at present in charge of the Subtropical 
Laboratory of this Department «t Miami, and formerly connected with the university 
and station, has been deeded director of the station. He will also succeed F. M. Rolfs, 
resigned, as horticulturist in the university and station. lie will enter upon his duties 
some time in January. 

Kansas College and Station.—The contnuds liave been let for the new Horticultural 
Hall, appropriation for which was made by the last legislature. The basement and 
first floor will he used by the horticultural department and the second floor by the 
botiinical deimrtment. The building will cost something over $di5,0tX), and new 
greenhouse.s costing $10,000 will be constructed later. The c*ontraet calls for the 
completion of the l)uilding by September 1, 1906. 

Maine University and Station.—(>. E. Tower, who was erroneously mentioned in a 
])revions issue as professor of chemistry, is in charge of the department of forestry in 
the university. The station is just completing the erection of an incubator house. 
The building is om^ story, with basement, and is 31 ft. square. The high, well-liglited 
basement will he used for an incul)ab)r room, and the upper story and attic as a tene¬ 
ment for the poultryman. 

Maryland Station.—C. W. Nash, a graduate of the fowa State College in the class of 
1905, has 8U0ceede<l E. P. Walls, resigned, as assistant agronomist. 

Massachnaetts College and Station.—The large 4‘ollege barn erected in 1893 was 
totally destroyed by fire on the night of November 16, together with the greater part 
of its (!ontents. The latter included about 300 tons of hay, a large amount of silage, 
a carload of grain feed, 600 bu. of potatoes, large tjuantities of other root (Tops, and 
several thousand dollars worth of farm implements and machinery, among which 
was the apparatus used in the dairy 8(;hooI. This was entirely destroyed. Consid¬ 
erable live sto(?k, including about 20 head of young ciittle, 3 cows, 4 bulls, a jjrize 
ram, and nearly 60 head of swine, was also lo.st. The origin of the fire, which started 
in the hay, is unknown, but there are said to be good grounds for believing it was 
incendiary. The building wiis lighted by electrhdty, which was the only light U8(‘d 
al)out the building, but there were no electric, wires in the part where the lire appar¬ 
ently started. 

The original cost of the barn and its eipiipment wius about $45,000, and the value of 
the proptTty destroyed is estimated at more than $15,000. The rooms for the dairy 
scihool had been fitted up in recent velars, and the loss of machinery and apparatus 
will seriously handic^ap that department. Arrangements have been made to fit up 
rooms in the basement of a dormitory building for the dairy school, which will open 
in January. A part of the live stock has bt^en sold at auction owing to lack of 
accommodations for it. The State had of late followed the plan of insuring its own 
property, so that a considerable part of the insurance formerly carried had been 
allowed to lapse. From the unexpired policies $17,229 will be allowed by the 
insurance companies on the barn and its contents. The legislature will be aske^^l for 
an appropriation to rebuild the barn, probably using a more permanent .style of con¬ 
struction, such as concrete or cement throughout for the stables. 

Batgert College.— Dr. Austin Scott has resigned the presidency of the college, 
owing to the condition of his health, but will retain the chair of history and political 
science. 
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Cornell TTniveriity and Station.—A course of lectures on agricultural journalism will 
be delivered at the college during the winter, probably at the time the short courses 
are in session. R. C. Lawry has been appointed assistant in poultry husbandry. 
The dairy <lepartment htus leased the Sage creamery, situated about six miles north 
of Ithaca. This was done to secure a continuous supply of milk for instruction and 
experimental work in the winter. In the summer the place wdll be run as a skim¬ 
ming station. 

Oklahoma College and Station. —The contract has been let for the new agricultural 
building, work upon which will be begun at once. The building will be 166 ft. long 
by 76 ft. wide, and consist of a i)asement of full height and entirely above ground, 
with two storic.M above and an attic. The basement, or first story, will be of white 
limestone and the r(*st of red pressed brick. The general style will Jjc colonial. 
Mill constmetion will be followed, wilh the main partitions of brick and extending 
from the basement to the roof. The building will ])e heated from a central heating 
plant i)y indirect radiation, the fines being built into the walls. Provision will be 
made for the work in animal husbandry, agronomy, farm mechanics, and agricultural 
physi<‘s, of both tiu* college and the statii)n, and the agricultural chemistry work of 
th(? station. Tlien^ will be administrative oflict‘s for both tiie college and tlie station 
(dficers, and in tlie haseimuit will be located a large stock-judging room and rooms 
for agri<Miltnral machinery. The co.^t of the building will ))e about $64,000, exelusive 
of e(iui[)meiit. 

Tennessee Station. —by an agreement between the station and a loeal poultry ])ub- 
lishing company it has been possil)le to establisli a poultry department in the stiition. 
The slation will furnish the n(‘ces.«ary land and feed for the poultry, and the local 
company will erect the buildings and give the services of an expert poultryinan. 
J. n. Sledd, editor and manager of The InduHfHoiifi Hen, will bo in charge of the 
department and will also h‘ctnre on poultry in the short course at the university. 

Adams Bill In Congress.— lion. II. {\ Adams reintrodnct*d his bill for the increase 
of the appropriation to the experiment stations on the opening day of Congress, and 
it was referred to the C’ommittee on Agrieulture. As is generally known, the bill 
provides for an increas(^ of $5,000 the year that it becomes a law, and an additional 
increases (jf $2,000 each year h)r live years, making the ultimate ai)propriation under 
the bill $1.5,000 in addition to the Hatch Fund. 

Smith Agricultural School. —Keference has previously l)een made to this school, the 
fund for which was ])e<pieathe(l by Oliver Smith, of Hatfield, Mass., sixty years ago. 
The original amount of the heciuest was $30,000, which has increased until it now 
amounts to over $300,000. The fund will become available December 22 of this 
year, and in order to ])repare for the establishment of the school the trustees have 
puri‘hase<l a tract of 03 acres of land near Northampton, Mass., at a cost of $19,450. 
The provisions of the will are sufiiciently liberal to allow the trustees to exenuse 
wide discretion in planning the school and iuai)ping out its work. It is understood 
that training in iiiechanic arts, as well as in agriculture, will be included. 

The Royal Agrionltnral College.—The curriculum of the Royal Agricultural College, 
at Cirencester, has recently l>een extended in two important particulars, ai^cordingto 
a note in Marhlxine Express. A two-year course of lectures and demonstrations in 
IK)ultry and poultry keeping has been provided. The lectures will cover the whole 
field of scientific poultry farming, and the students as they become qualified will 
have charge of the fowls, incubators, etc., under supervision. There will be an 
examination for certificates at the end of the cours#}. The other departure is the estab¬ 
lishment of “postgraduate dairy classes.’* Students who have taken the college 
diploma will have the opportunity of attending the vacation dairy classes without 
payment of any fee, i. e., during three weeks in the spring vacation and four weeks 
in the summer vacation. Students attending these classes will be expected to per¬ 
form the manual operations of batter and cheese making, under supervision, and to 
qualify by examination for the special certificate of the college in dairying. 
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Agrievltaral Ednoatioa in Bonmania. —The institutions giving instruction in agri^ 
culture in Roumanian according to an article in Mitteilunyen der DetUschen Landwirt^ 
ncJmfta-GeselMLa/t, for October 28,1905, are mostly included under 4 heads; (1) Seven 
elementary agricultural schools offering 2-year courses, (2) 6 secondary agricultural 
schools offering 3-year courses, (3) 2 model State farms, and (4) the Central Agri¬ 
cultural School, near Bukharest, which stamls at the head of the system. The [>res- 
ent attendance at the (Central Agricultural School i.s lOO. The course of study includes 
instruction in aniiual industry, sericulture, ami api<*ulture, and extends over 4 years, 

1J years of whi(4i are s|)ent on the model State farms, located respectively at Laza 
and Studina. There are also sixjcial .schools for instruction in dairying, horticulture, 
mulberry growing, phylloxera extermination, and <lonu*stic science, the latter con¬ 
nected witli the secondary school at Afniasesti. 

Experiment Farms in Natal.—The principal experiment farm in Natal is the Ctmtral 
Experiment Farm, estahlislied in 1902, at(Jedara, 81 miles northwest of Pietermaritz¬ 
burg. This farm contains 3,014 acres, upon which 1,493 experiment plats have been 
in operation during the pa.st year. There have also been 1,174 variety tt'sts of Held 
crops, and 140 acres devoted to ex])erimental orchards. A dairy lu^rd is htdng <level- 
oped, and it is propose<l to establish scliools of agriculture on the farm for both young 
men and young women. 

At Winkle S{)riiit a 500-acre farm was acquired in 1904, and has been devoted to 
special i>rohieins relating to coast agriculture and the (‘ultivation and preparation of 
semitropical products, esj^ecially sugar cane and cotton. A farm of 59 acres at the 
Weenen Irrigation Settlement, and another at Stanger, on the North Coast, have 
been started this year. 

International Institute of Agriculture.—In an article in the current number of the 
Fortrugldlif Rerieu\ noted through Nature, the Marchese Raffaele Capj^elli sketclu's 
the growth of the ideas which led to the recent international confereiu'c on iigri<ail- 
turc, held at Rome last spring. Ho enumerates also the advantages lik(‘ly t(j accrues 
from the International Institute of Agriculture created on that occasion. “At the 
close of the conference referred to, a protocol was signcfl by tlu^ rcpresentativ(\s of 
all the governments of tl^e world—with the t^xception of some irn'nor ones—favoring 
the establishment of the International Institute, and asking the respective govern¬ 
ments to adhere to the same. In the opinion of the writer of the article, the iiisti- 
tuto must aim at regularizing, promoting, and generalizing its internationalism. It 
must provide for the rapid and general diffitsion of knowledge; of technical improve¬ 
ments in the. economics of production. The institute must furtlu^r umlertake the 
tosk of coordinating the efforts of many cooperatives scattered throughout the world, 
so that they may act in harmonious agreement. But most im])ortant of all will bo 
the services which the intc^rnational corporation will he able to render in the Held of 
the economics of distribution.” 

Association of Farmers’ Institute Workers.—The American Association of Fanners^ 
Institute Workers met at Washington, NovemlH*r 9-11. The mc^eting was attended 
by about a hundred delegates and visitors, and was regarde<l as a suc(u»8s from both a 
business and social standpoint. The sessions were presided over by Prof. K. A. Burnett, 
vice-prt^ident, in the absence of President J. 0. Hardy. The association was wel- 
tx)med by the Se<^retary of Agriculture, and papers on consolidated public schools 
and on movable agricultural schools were reaii by Assistant Secretary W. M. Hays 
and Prof. John Hamilton, of this Department. There were also papers on insti¬ 
tute organization and methods, cooperation with other educational agencies and 
with the National Department of Agriculture, and upon boys’ and girls’ institutes. 
There was a mild protest against the consumption of so much time by reports from 
the several SStates and Provinces, and it was decided to limit this feature in future 
to one session. 

The officers elected for the ensuing year are: President, G. C. Creelman, of Guelph, 
(^taiio; vice-president, W. W. Miller, of Ohio; secretary-treasurer, John Hamilton, 
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Department of Agriculture; executive committee, the president and secretary- 
treasurer (ex officio), J. G. Lee of Louisiana, F. H. Hall of Illinois, and W. L. Amoes 
of Maryland. 

Children’s Gardens in New York City.— The cliildren’s farm school, inaugurated in 
1902 by Mrs. Henry Parsons on the site of the proposed DeVVitt Clinton Park,lh!as 
now been intjorporated as a permanent feature in the completed park. A <lefinite 
area has been set apart for gardens, and adjacent to this, in the basement of a brick 
pergola, are school rooms, some of which are furnished for domestic science w’^ork, 
which is a feature of instruction recpiirt^d of girls who raise vegetables in the gardens. 
During the past season 2,5(K) children took part in the garden work and raised about 
tK),000 vegetables of differeiit sorts. 

Ferional Mention.— Dr. Alonzo D. Melvin, assistant chief of the Bureau of Animal 
Industry, has been appointed chief of the Bureau, vice Dr. D. E. Salmon, resigned. 

Among the honors conferred on the occasion of King Edward’s birthday was that 
of commaiuler of the Order of St. Michael and St. George upon Dr. William Saunders, 
director of the (k»ntral Experimentid Farm, at Ottawa, C/anada. 

Director }j. II. Hailey, of (yornell, will deliver one of the lectures in the series on 
Educational Problems, provide<l by the department of education of the City of 
New York. 

Charles Robert Wynn-(.'arrington has been appointed president of the board of 
agriculture in the new British cabinet. 

The death is announced of Prof. Th. Freiherr von der Goltz, director of the Agri¬ 
cultural Academy at PopfK.*l.sdorf and professor of political economy in the Univer¬ 
sity of Bonn. He was a well-known writer upon agricultural topica, especially in 
the field of farm management, agricultural taxation, and the history of agriculture. 

Mifloellaneoas. —A regulation recently issued by this Department directs that pack¬ 
ages containing {jarasites of the gypsy and brown-tail moths, or parasitized specimens 
of these moths, when ad<lressed to A. H. Kirkland, the superintendent for sup¬ 
pressing the gypsy and brown-tail moths, Boston, Mass., may be shipped from any 
European country into the United States, entry to be made through the ports of 
Boston or New York. 

V 

The Proceedings of the Eighth Annual Session of the Texas Farniers’ Congress, a 
volume of nearly 300 pages, have received. This congress was held at the Texas 
Agricultural and Mechanical College, July 25-27 last, and was attended by about 
2,500 farmers. Meetings of 13 State agricultural and horticultural associations were 
held during the congress, and the minutes of each of these, with the more impor¬ 
tant pajK^rs, are included in the proceedings. 

Tlie Ohio State University has begun the publication of a series of agricultural col¬ 
lege extension bulletins. Vol. 1, No. 1, of this series which was issued in October, 
1905, contains an article on The Life of a Moth, by F. M. Webster, and one on 
Planting on Rural School Grounds, by A. B. Graham. 

The Department of Agriculture and Technical Instruction for Ireland has estab¬ 
lished a seed-testing station at its laboratories in Dublin, which, in addition to mak¬ 
ing purity and germination tes^s for farmers, offers to identify plants and plant 
diseases free of charge. 

Fermes et Vhdteaux is a new French publication, the first number of which was 
issued in September. It is similar in plan to Country Life in Ammcaand the Country 
Calendary and is intended to occupy the same place in French agriculture that these 
publications do in American agriculture. 


o 
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The International Live Stock Exposition at Chicago has become the 
leading live stock event of the year. As such it is of interest not 
only from the showman's point of view, but in its bearings upon the 
improvement of the live stock of the country and as a great educa¬ 
tional factor. The exposition of 1905, the sixth to be held, surpassed 
all previous ones both in the number of entries in the various classes 
and in the general excellence of the animals shown. The attendance 
also broke all former records and taxed the capacity of the new 
amphith('ater to the utmost. 

This new building, which was only barely completed in time for 
the exposition, added greatly to the attractiveness of the exposition 
and to ‘the comfort of the judges, the si)ectators, and the animals. 
The pavilion is fireproof, being built of iron, brick, and concrete. It 
is ()0() feet long by 310 feet wide, 60 feet high in the walls, and is cov¬ 
ered with a roof quite largely of glass. It is heated by steam, so as 
to be comfortable at all times. The roof is supported by iron trusses 
and hen<*e there are no posts in the building to obstruct the view. 

In the center of the amphitheater is a tan-bark arena, occupying a 
space 236 feet long bv^ 100 feet wide. It was sufficient for showing 
three or even four classes of stock at a time without confusion, and 
furnished a splendid ring for the display of horses in harness and in 
saddle, and six-horse draft teams. The maneuv^ering of five of these 
si'^Jiorse teams at a time in this great arena, with tin’s display of some 
excellent fancy driving, was one of the spectacular features of the 
show. A wide passageway surrounds the arena, and from this rise 
the boxes and tiers of seats, estimated to accommodate from eight to 
ten thousand people. These afforded a splendid view of the animals 
in the arena and the work of the judges. 

In spite of the size of the building, it could not begin to accommo¬ 
date the crowds, especially at night, and it is understood that it is to 
be enlarged before another year. The turnstiles showed an attend¬ 
ance of from thirty to forty thousand people a day^ and the total 
estimated for the week exceeds six hundred thousand admissions. 

The catalogue of the exposition contained ten hundred and .fifty- 
five entries of cattle, eight hundred and fifty-seven of sheep, two 
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hundred and fifteen of hogs (barrows), and six hundred and seventy- 
nine of horses. This was aside from the entries for prizes offered by 
the breeding associations and other specials, and does not include the 
’carload lots shown in the yards, which nearly doubled the number of 
cattle. The number of entries in some of the classes was exception¬ 
ally large and the competition very sharp. So even were the indi¬ 
viduals in some classes that the finest discrimination of the judges 
was called for, slight differences determining the prize winners. 

The cattle were stabled in wings adjoining the arena, and the horses, 
sheep, and swine in nearby buildings. The accommodations for the 
stock were comforbible, and reduced the element of danger from 
exiK)Surc to a minimum. The excellent provision made for the con¬ 
duct of this exposition and the comfort of the visitors, together with 
the apparent smoothness which characterized the events of the week, 
reflects great credit upon the management and the officials in charge of 
the various departments. 

The importance of this great show as an educational event is coming 
to be more appreciated every year. It brings together the finest 
specimens of horses, cattle, sheep, and certain classes of swine, repre¬ 
senting many types and breeds, to compete for prizes offered by the 
exposition and the breeders’ associations. Such an aggregation is not 
to be seen anywhere else in the country, perhaps in the world. Natur¬ 
ally a large number of representative breeders and stockmen of the 
country attend the show to compare notes with their colleagues and 
competitors, and to keep track of developments in their lines, as well 
as for business purposes. But what is quite as important, the show 
now attmets thousands of farmers and stockmen from all over the 
countrj?', who go there to learn and to have their ideals developed. 
This perhaps constitutes its greatest value and influence. There is 
no question that it has stimulated interest in better stock, and already 
raised the standard of many farmers and stockmen. The result is felt 
in a larger demand for thoroughbred animals for breeding purposes, 
and in closer and more intelligent discrimination in buying grades 
and crosses. 

A man must first know and be able to appreciate the good points of 
an animal, and to weigh their relative value in determining excellence, 
before he can be in position to improve the stock which he keeps or 
breeds. Such a display of animals as is presented for his inspection 
in the show ring, and judged by experts before his eyes, is an incom¬ 
parable opportunity for studying types and degrees of excellence as 
determined by fhe judges. Add to this the chaiice to inspect the ani- 
inals leisurely at close range in the stables, to learn their breeding and 
retords, and to meet with some of the leading breeders and importers 

stock, and the advantages of this show to the practical stockman 
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^11 be fully apparent. To the man of fine discrimination, the exhi¬ 
bition in the immense arena is a genuine treat and an inspiring spec¬ 
tacle from start to finish. 

The farmers and stockmen were in attendance this year in full force, 
from Canada and from Texas, throughout the Middle and Central West, 
and many from the far West. They followed the work of the judges 
with close interest and were evidently there to see and to learn. Their 
presence in such numbers and their attitude was an illustration of the 
interest the show has aroused and of its educational possibilities. 

But the ediKiational advantages of this groat animal show are not 
confined to the actual stockmen and breeders of the country by any 
means. They are equally apparent in the case of the embryo experts— 
the students of the agricultural colleges. For them no such oppor¬ 
tunity presents itself elsewhere. At the college they see a few speci¬ 
mens of the principal breeds of their scedion, necessarily very limited 
in nuTiiber and sometimes also in quality. They make a few trips 
perhaps to some breeding farms and fairs where they have oppor¬ 
tunity to examine and compare the animals. But what is this in com¬ 
parison with the opportunity to see a score or more of the choicest 
specimens of a class in the ring at once, to have such a succession of 
breeds and types presented, to go through the stables under the guid¬ 
ance of an instructor and have the points of excellence of animals by 
the hundreds explained to them? 

It is interesting to follow a party of these students. They are inter¬ 
ested, anxious to keep close to the instructor, to get their hands on 
the animal, and to hear about its record and special merits. They 
have not come to the show merely for a lark. The attendants in 
charge of the stock know the professors and bring their prize ani¬ 
mals out for a better view; and the boys have a lesson in type, con¬ 
formation, and qualities that is worth weeks at the college, and will 
be often referred to in the class room. It is a splendid experience. 

That this is appreciated was evidenced by the large bodies of 
students in attendance upon this year’s show. Seventeen States and 
the Province of Ontario sent delegations in varying numbers. There 
were about a hundred each from Illinois, Iowa and Nebraska, large 
numbers from the colleges nearer by, like Wisconsin, Michigan, 
Indiana and Ohio, thirty from Colorado, ten from Texas, several from 
Kansas, Missouri and Louisiana, and eighteen from Ontario. These 
bodies of students were a notable element in the crowd. They made 
their presence evident, and their banners and emblems called attention 
to their respective colleges. 

The opening day was given up to the competitive student judging. 
It will be recalled that there are two trophies in this competition, 
offered by., the exposition company—one for horses, and the other for 
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cattle, sheep, and swine. Teams of live students each from the Ohio, 
Iowa, Michigan, Kansas, Missouri, Texas, and Ontario agricultural 
colleges took part in this bompetition, which was in charge of 
•Prof. W. J. Black, the president of the new Manitoba Agricultural 
College. The utmost fairness characterized the contest. A some¬ 
what different method was followed this year than in past years, the 
boys appearing singly before the judges after they had completed 
their work, and giving the reasons for the' order in which they had 
placed the animals, instead of presenting papers to be marked 
subsecpiently. While this was something of an ordeal for the boys 
it ena})lcd the result to ))c known within a day or two. 

The horse-judging trophy, held by Iowa, was won this year by the 
Ohio team; and the one for cattle, sheep and swine, held by Ohio, 
went to the Ontario team. The Ohio }K)ys led in work with cattle as 
well as horses, Texas on swine, and Ontario on sheep. The latter, 
however, scored the largest combined number of points in judging 
cattle, slieep and swine, with Iowa second. The corn-judging team 
from Iowa won the Cook bronze trophy, held by the Kansas Agricul¬ 
tural College, Nebraska ranking second, and Kansas third. 

The spirit of good-natured rivalry which this competition engenders 
is a healthy one and is something of a stimulus to both students and 
instructors in their work. Considera))le college spirit is developed, 
and the opportunity to measure swords with another institution is 
helpful to the boys and those responsible for their instruction. The 
experience of taking part in such a contest is a valuable one, helping 
to develop confidence, self-reliance, and decision. 

Properly managed, the students’ judging contest becomes an attractive 
and valuable feature of this show. Incidentally it attracts consider¬ 
able attention to the colleges and to the practical nature of their work. 

The agricultural colleges and experiment stations were a notable 
feature of the show, aside from the student representation. The 
official catalogue showed no less than two hundred and seventy-five 
entries by them in ninety-five different classes. While some animals 
were of course entered in more than a single class, this summary indi¬ 
cates the Avide ninge covered by their exhibits. The entries were 
largely in the fat stock, sheep and swine classes, although there were 
several in the breeding classes and among the horses. Iowa, Michigan, 
Nebraska, and Cornell University also showed in the dressed carcass 
classes for cattle, Wisconsin in those for sheep, and Iowa, Cornell and 
Ohio in those for swine. Seventy-three of the entries mentioned 
above were in the college and station specials, seventy being in those 
provided through the generosity of Clay, Robinson & Co. 

The gmnd championship of the fat stock show was won by' the 
lo^l^State College, with an Angus steer selected by’^ Prof. C. F. 
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Curtiss about a year ago from a carload lot at the stockyards, and fed 
at the college. The reserve champion was also from the college, a 
quite remarkable fact. This is the fourth year that the gi*and cham¬ 
pionship has fallen upon a college or station animal. In 1902 it wont 
to Iowa, in 1903 to Nebraska, and in 1904 to Minnesota, The show¬ 
ing made by the colleges in the fat stock classes has demonstrated their 
high ability to pick out prize animals from market lots and to feed and 
finish them to perfection. 

The champion steer among the Shorthorns was from Purdue Uni¬ 
versity, and the University of Nebraska won a prize i)n a yearling 
steer. Ohio State Universit}^ took a large number of prizes on its 
swine, including the gnind championship in several classes. Numer¬ 
ous awards were also made to the Iowa College on its pigs, and to the 
University of Wisconsin on its sheep and on finished carcasses, in 
addition to those in the college and station specials. 

The showing made by the colleges in the opmi classes was very 
gratifying in view of the limited means of these institutions foraccpiir- 
ing and breeding live stock. Their success has again given rise to 
complaint against allowing them to participate, on the ground that 
they are backed by public funds. It hardly seems probable that such 
a protest voices the feeling of any considerable number of exhibitors, 
or that it cun represent the more liberal and broad-minded element 
among them. It is understood to carry no antagonism toward the 
colleges, but to bo one of principle against the conj])etition of private 
exhibitors with public institutions. As such, howev er, tlic objection 
does not seem to be well taken or to represent Ihc highest interests of 
the live-stock industry. As one of the leading agricultural papers has 
remarked, theobject of the exposition, conducted at such great expense, 
is to educate by the exhibition of the highest class of animals, and 
rises far above the mere division of prize money among individual 
exhibitors. 

As a matter of fact, the grand champions for the past four years have 
been purchased in the open market at market prices, or at auction, and 
any advantage which the colleges and stations may have had has been 
in the line of ability rather than of funds. In feeding and fitting 
these animals no secret practices have been followed. The conditions 
are a matter of careful record and the results arc therefore a contribu¬ 
tion to the practice of feeding. The protest is a compliment to the insti¬ 
tutions, for it is an acknowledgment of their abilities and their facilities 
for teaching animal husbandry. ‘‘If the college men can beat the 
practical breeders in breeding, selecting, and feeding animals, it is a 
fine thing for the public to know.” They have so long been held 
in disregard, and so recently in connection with this International 
Exposition, that if they are now showing unmistakably that they are 
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coming into their own, the fact should call for congratulation rather 
than discrimination. 

The increasing prominence of the agricultural colleges and experi¬ 
ment stations in connection with this show is one of the striking illus¬ 
trations of the change in attitude toward these institutions. Their suc¬ 
cess in open competition with the world’s masters has had great influence 
in popularizing agricultural education. Everywhere the college and 
station men were greeted and referred to with respect. Farmers in 
the audience were pointing them out to one another, and in the judg¬ 
ing ring, they were much in evidence. These things have demon¬ 
strated the practical character of the colleges and the high degree 
of confidence now reposed in their specialists. 

Of the list of judges at the show, nine were men connected with the 
agricultural colleges and experiment stations, and they judged in 
nearly one hundred and fifty classes of horses, cattle, sheep, and swine, 
being in many classes the only judges. Their work was repeatedly 
commended for the soundness of judgment displayed, and the reasons 
for their decisions were uniformly intelligible and freely given. As 
formerly, Prof. C. F. Curtiss, who is one of the directors of the expo¬ 
sition, was an active nieml>er of the executive committee and one of the 
conspicuous figures of the exposition. 

This is indeed a great change. It is worth a great deal to have 
attained, and those who have brought it about have reason to bo proud 
and deserve much credit. As measureil by other attempts to popu¬ 
larize this form of education, the effort must commend itself as entirely 
legitimate. 

For a long time the agricultural college instructors, following the 
course of other educational institutions, sat in their class rooms wait¬ 
ing for students and teaching the few who chose to come. Later they 
went after the farmer, met him on his own ground by any means they 
could devise, and by sheer force of argument demonstrated their prac¬ 
tical nature and usefulness to him, and gradually changed their title 
from one of derision to respect and confidence. The man who scoffs 
at the college and vstation expert now is likely to bo pitied in return; 
and in bringing about this change of feeling, especially as related to the 
important branch of animal husbandry, the International Live Stock 
Exposition has been an impoi*tant factor. 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, 1905. 

H. W. Lawson, 

0(Jice of Kvperhnent Statiom. 

The twenty-second annual convention of the Association of Official 
Agricultural Chemists was held at the George Washington l^niversity, 
Washington, D. C., November 16-18, 1905, C. L. Penny, of Delaware, 
presiding. The attendance was unusually large, as was also the num¬ 
ber of papers and reports presented. 

In his opening address. President Penny stated that while in the 
main the association’s work had shown gratifying improvement in the 
uniformity of analytical results for phosphoric acid and potash, the 
results with nitrogen were less satisfactory. Much of the variation 
with the Kjeldahl method was believed to ho due to the manner of 
digestion, which su})ject was discussed in some detail. The speaker 
urged that the technological questions of analysis should not be left as 
finished work. Tie emphasized the importance of permanent refer¬ 
ence samples, and suggested as one of the most urgent questions for 
consideration the coiTcct valuation of basic slag. The institution by 
the association of vegetation tests for studying the availability of 
plant food was characterized as an important forward step. 

During the course of the meetings. Honorable darnes Wilson, Secre¬ 
tary of Agriculture, and Prof. William M. Hays, Assistint Secretary 
of Agriculture, made brief addresses expressing interest in the work 
of the association, and commenting especially upon the progress made 
in the suppression of food adulteration. 

A resolution offered by R. J. Davidson, that at future meetings all 
reports and papers be presented by title or abstract, precipitated con¬ 
siderable discussion, which brought out the feeling that some regulations 
concerning the presentation of reports and papers and the participation 
in discussions were desired. The matter was referred to the executive 
committee. 

The following officers were elected for the coming year: President^ 
C. G. Hopkins, Urbana, III.; Vice-I^esident^ J. P. Street, New Bruns¬ 
wick, N. J.; Secretary^ H. W. Wiley, Washington,D. C.; Additional 
of exeoutwe coTfMYiittee^ II. Snyder, St. Anthony Park, Minn.; 
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and M. B. Hardin, Clemson College, S. C. The referees and associate 
referees will be announced later. 

Some of the more important features of the convention are sum¬ 
marized l^elow. 

SUGAR. 

The referee, L. S. Munson, rcjmrted that the work done during thfe 
year was largely a continuation of the lines of investigation reported 
upon at the last meeting. The results, a whole, were considered 
extremely gratifying, especially as regards methods for the deter¬ 
mination of vai’ious reducing sugars in mixturesof dextroseand levulose 
in the presence of sucrose, methods for molasses analysis, and the 
unification of methods for reducing sugars. 

The referee recommended that the work on sugars be continued 
until uniform methods are obtained for the various reducing sugars, 
and that copper-sugar factors be determined for the various concen¬ 
trations of the different reducing sugars and for various mixtures and 
proi)ortions of sucrose and reducing sugars, which was approved. lie 
also recommended that the methods selected by the International Com¬ 
mittee for Unifying Methods of Sugar Analysis be made official; that 
the method for the determination of copper in the cuprous oxid pre¬ 
cipitate requiring reduction in hydrogen, and also the electrolytic 
methods C and D, on page 88 of Bureau of Chemistry Bulletin 4(5, be 
dropped as official methods; and that Low’s thiosulphate method, as 
given in the report of the referee, bo substituted for the volumetric 
permanganate method of the association. Action on these recom¬ 
mendations was deferred for one year. 

The report on special analytical methods, by (1 A. Browne, jr., asso¬ 
ciate referee, embraced a study of a method for the analysis of simple 
mixtures of reducing sugars, further trials of a method for the deter¬ 
mination of dextrose, levidosc, and sucrose in mixtures, and a study 
of the influence of temperature upon the polarization of raw cane 
sugars. The recommendations that the work upon the sepamtioii of 
sugars be submitted to collaborative tests, and that the work upon the 
identification and determination of the various organic solids-not-sugar, 
upon which some pi-ogress was made during the year, be continued, 
were approved by the association. 

The associate referee on molasses methods, H. E. Sawyer, presented 
a verbal report giving some general results obtained with his method 
of examining dark molasses, in which the normal weight is made up 
to 500 cc. Recommendations regarding changes in the official methods- 
were deferred until the next meeting. The recommendations that a 
further study be made of the choice of a constant or variable factor 
for employment in the Clerget equation and that a table of logarithmic 
factors be prepared for use with the new modification of the Soxhlet 
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solution in computing the percentage of reducing sugars were approved 
by the association. 

P. H. Walker read a paper entitled A Uniform Method for the 
Determination of Reducing Sugars, in which a modified method for 
the determination of both dextrose afid invert sugar was described. 
This was designed to avoid confusion in work on reducing sugars aris¬ 
ing from using Allihn’s tables for dextrose and Meissl’s tables for 
invert sugar. 

TANNIN. 

The report of the referee, H. C. Reed, contained the results of 
extended collaborative investigations, and was presented only in 
abstract. The following subjects were recommended for collaborative 
research during the coming year: (1) Soluble solids filtration, (2) 
analysis of liquors and the effect of the acidity of the licpiors upon the 
analysis, (3) estimation of acid in tan licpiors, (4) the influence of 
acidity and alkalinity upon the chroming of hide powders and upon the 
subsequent analysis, (5) oxtmetion, (0) the Parker-Payne method of 
tannin analysis, and (7) estimation of nitrogen in leather and tan 
liquors. Methods adopted provisionally included the chroming of 
hide powder by the addition of the entire amount of chrome alum at 
one time, limiting the moisture content of wet chromed hide powder 
used for analysis between 70 and 75 per cent, the analysis of liquors 
as detailed in the report of the referee, and use of the form of appa¬ 
ratus known as the combined evaporator and drier. Action was de¬ 
ferred until the next meeting upon a method for tannin analysis which 
was proposed for an oflScial method. 

A paper on the Extraction of Tanning Material for Analysis was 
presented by F. P. Veitch. 

A communication was received from a committee representing the 
American Leather Chemists’ Association in which it was suggested in 
substance that the two associations appoint the same referees, or that 
the Association of OflScial Agricultural Chemists abandon work on 
tannin. The communication was referred to the referee for report at 
the next meeting. 

INSECTICIDES, FUNGICIDES, AND DISINFECTANTS. 

The report on this subject was submitted by the referee, B. II. Smith. 
The work followed suggestions of the previous referee, and included 
comparative analyses by several chemists of samples of Paris green, 
London purple, tobacco extract, soda lye, sulphur dip, formaldehyde, 
chlorid of lime, and a phenolic disinfectant. An examination of 28 
samples of commercial formaldehyde from various sources showed an 
average strength of approximately 87 per cent of formaldehyde. The 
14462—No. 6—06-2 
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two iiioditications of the Avery-Beany method of determining total 
arsenic in Paris green, recommended for adoption last year, were made 
official, as was also the thiosulphate method of determining copper. 

In a supplementary paper the referee reported the results of some 
investigations showing the rapidity with which bleaching powder loses 
chlorin upon standing, largely due to the chemical changes taking 
place within the product itself. 

The results of a study of the lirne-sulphur-salt-soda wash, carried 
out along the same lines as recent investigations on the lime-sulphur- 
salt wash (E. S. K., 17, p. 55), were presented in a paper by J. K. 
Haywood. The two washes were found to decompose in the same 
manner, except that the rate of decomposition of the lime-sulphur- 
salt-soda wash was much slower. By substituting soda for lime, the 
author has prepared, in laboratory experiments, an insecticide which 
docs not require boiling in its preparation and which corresponds, so 
far as chemical changes are concerned, to the lime-sulphur wash and 
which he recommends for practical trial. The proposed formula is .as 
follows: Water 20 gal., powdered sulphur 7f lbs., and caustic soda (98 
per cent) 4 lbs. The salt was not found to enter into the changes 
taking place in this material. 

FOODS AND B'EED1N(J STUFFS. 

Neither the referee, J. O. La Bach, nor the associate referee, J. K. 
Haywood, presented reports upon this subject. 

C. A. Browne, jr., recommended that a committee be appointed by 
the association for the purpose of establishing standards for the com¬ 
position of various unmixed feeds, such as wheat bran, rice bran, cot- 
ton-seed meal, etc. By vote of the association this matter was referred 
to the cominittet^ on food standards. Doctor Browne also recom¬ 
mended that the method adopted by the Fifth International Congress 
of Applied Chemistry for the anal 3 ^sis of molasses feeds be adopted 
by the association as an official method. Action on this recommen¬ 
dation was deferred until next year. 

FOOD ADULTERATION. 

Brief remarks were made by the referee, W. D. Bigelow, on the 
work as a whole. Reports of 12 associate referees which were pre¬ 
sented are noted below. No reports were offered on the subjects of 
wine, beer, vinegar, baking powder and baking chemicals, infants’ and 
invalids foods, vegetables, condiments other than spices, and cocoa 
and cocoa products, for which the association has associate referees. 
The appointment of an additional associate referee on the determina¬ 
tion of water was authorized. 

During a recess of the convention an informal meeting of food chem¬ 
ists was held at which A. McGill demonstrated ceiiain. simple tests 
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for the detection of food adulterations, and McGill, W. D. Bigelow, 
L. M. Tolinan, R. E. Doolittle and others discussed with decided want 
of agreement the advisability of placing such tests in the hands of 
dealers and others not trained in chemistry. 

Colors, —W. D. Bigelow stated that the associate referee on colors, 
W. G. Berry, had completed an exhaustive compilation of literature 
on the subject of coloring matter, which is now being printed. 

AScfCfjhftrinr j)ro(ioGh \—The report on saccharine products, by J. Itort- 
vet, presented the results of comparative analyst's of maple sugar and 
sirup hy a number of analysts. Tlu'. methods (unploycd were pub¬ 
lished in Circular 213 of the Bureau of Chcmisti*v and were adopted as 
provisional. 

C, H. dones called attention to the work which has been carried on 
at th(' Vermont Station, stating that a satisfactory nu'thod for the 
detection of cane sugar in maple j)roducts had been devised. (See 
E. S. R., 17, p. 210.) 

JiVuit products, —In the report of E. M. Bailey it was stated that 
the work of the associate referee on fruit t)rodu(‘ts had b('('n conlined 
to anetfort to devise a practical method for the determination of water 
in dried fruits, (k)mparativc results in di-} ing j^runes, peaches, apri¬ 
cots, and apples with and without sand were reported. Drying with 
sand gave slightly higher and presumably more accurate results. 
Drying for 30 hours at lOO-' C. and cooling in a desiccator for at 
least one hour before weighing was recommended. 

The determination of moisture was further discaiss(id by William 
Frear, who called attention to Benedict's method of drying at normal 
temperatures, and by 11. W. Wiley, who spoke of the method recently 
described by L. Maijuenne (see p. 437) and of drying in a partial 
vacuum as carried out in the Bureau of (Jhemistry. The referee on 
food adulteration was requested to assign the methods of determining 
moisture mentioned for testing during the coming year. 

I) id tiled li/uors, —The report on this subject, presented by C. A, 
Crampton, dealt mainly with the determination of fusel oil. The 
method of A. Trillat and that of Riche and Bardy for the detection of 
methyl alcohol in distilled rKpiors, and the method of Leach and 
Lythgoe for the estimation of ethyl and methyl alcohol in mixtures, 
were recommended for adoption as provisional methods, which was 
done. A method of determining aldehydes was offered as a substitute 
for the one given on page 1)7 of Bulletin 05 of the Bureau of Chemistry, 
and methods of determining ethereal salts and furfurol were offered 
as substitutes for those given on page 98 of the same bulletin. These 
methods were adopted as provisional, as was also Allen and Marquard’s 
method for fusel oil. 

H. E. Sawyer described some methods employed by him in examin¬ 
ing distilled liquors, and stated that aniline dyestuffs were coming into 
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use in coloring liquors. H. W. Wiley spoke on the color and adul¬ 
teration of whisky in the United States and abroad. A paper on arti¬ 
ficial coloring matter in whisky, by P. H. Walker and J. H. Schreiber, 
gave the results of testh of a number of methods employed in the 
examination of a large number of samples of whisky for artificial col¬ 
oring matter. 

Vinegar ,—No report was presented on this subject. The detection 
of malic acid, however, was discussed by L.#M. Tolnian and L. L. Van 
Slyke, and upon motion of the former it was agreed to eliminate from 
the printed method the statement that the presence of malic acid dis¬ 
tinguishes cider vinegar and also the tests with silver nitmte and 
barium chlorid. 

In a paper on the determination of solids in cider and vinegar, by 
J. A. La Clerc and L. M. Tolman, it was stated as (juite possible to 
obtain a correct estimation of solids in cider and vinegar by exposing 
them in a flat-bottomed evapomting dish in a live steam bath for two 
hours. Another paper by the same authors showed that cider prepared 
by pressing pomace which had been allowed to lie in large heaps for ten 
days or more varied considerably in composition from that prepared 
from pressing the juice from freshly ground apples. It was consid¬ 
ered that the addition of second-pressing to first-pressing cider can be 
readily detected by the presence of considerable quantities of pentosans 
and galactans in the second-pressing cider, 

Fhmoring eHracts, —E. Chase reported that no satisfactory work 
had been done upon flavoring extracts during the year. An outline 
for future work along this line was presented and approved. Leach’s 
test for coumarin, the colorimetric ferrous-sulphate method for deter¬ 
mining vanillin, Winton’s modification of the Hess and Prescott method 
for the determination of vanillin, coumarin, and acebiinid, and Leach 
and Lythgoe’s refmetometric method for the detection of methyl alco¬ 
hol were adopted as provisional methods. 

Spices. —A. L. Winton reported that the work during the year had 
been confined to the analysis of prepared mustard, with the view of 
developing suitable analytical methods and gaining an idea of the range 
in composition of commercial products. A compilation of methods of 
analysis for prepared mustard was presented and numerous analyses 
were reported. The methods were adopted as provisional. 

Meat am.d fish .—In the report on meat and fish, by M. E. Jaffa, 
determinations of some nitrogenous constituents in raw meat were 
reported. 

Fais and oils. —L. M. Tolman reported that cooperative work on the 
titer test during the year had brought this subject to such a stage that 
'll method including the use of a standard thermometer, which was 
described, was recommended for adoption as provisional, which was 
dqpe« A further study, however, of the method of drying fatty acids 
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was recommended. The methods classified under the name of the cold 
test were collected and studied. This test was defined as the congeal¬ 
ing or solidifying point of an oil. The associate referee was inclined 
to believe that the test used by Armour & Co. was the best of the 
methods given and, if improved by the addition of time element, 
would prove satisfactory. Unknown mixtures of lard and beef tallow 
were sent out for cooperative work on the Belfield test, and the reports 
of nine chemists were considered as indicating that where a satisfactory 
method was used, there was no difliculty in detecting additions of beef 
tallow to lard. Further work was considered necessary before a sat¬ 
isfactory method could be devised. The correction for temperature 
with the refractometcr, recommended in 1903 (Bureau of Chemistry 
Bui. 81, p. 64), was adopted as official, as was also the Hanus method. 

Dairy —This report, by A. E. Leach, dealt with the exam¬ 

ination of milk by means of the Zeiss immersion refractomcter. A 
minimum standard of 39^ was adopted, below which it was considered 
safe to allege that the sample was fmudulently watered, especially if 
in addition to this the solids-not-fat were below 7.3 per cent. Ana¬ 
lytical data, obtained by the associate referee, by R. B. Fitz Randolph 
of New Jersey, and by J. Hanlej^ of Liverpool, England, were included 
in the report. The refractornetric method of Leach and Lythgoe for 
the detection of water in milk was-adopted as a provisional method. 

Cereal products .—No formal report was presented on the subject of 
cereal products, but the associate referee, A. McGill, called attention 
to certain physical tests used in the examination of flour, and recom¬ 
mended further work. 

Cocoa and cocoa products .—A paper on cacao starch was read by 
B. J. Howard. The author’s studies were occasioned by statements 
that it was possible to change cacao starch by heating in the process 
of roasting into aggregates resembling other starches. He failed to 
produce shirchy masses resembling wheat and potato starch, and 
believed that with the microscope, and more especially with the micro- 
polariscope, the question of foreign starches in cacao products can be 
established, care being exercised to make sufficient micro-chemical 
tests to establish beyond a doubt that the masses under consideration 
are starch and not fat globules. 

Tea and coffee .—No cooperative work had been done during the year, 
but H. C. Lythgoe reported that the methods submitted at the last 
convention had been used with marked success in the laboratory of food 
and drug inspection of the Massachusetts State Board of Health for 
the approximate quantitative determination of the ingredients of sam¬ 
ples of adulterated coffee. 

Preservatives .—W. D. Bigelow stated that analyses were made of a 
number of products which had been canned with and without the Edi¬ 
tion of preservatives, the results of which showed that in no case where 
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preservatives had not been used was any reaction obtained that could 
be interpreted as indicating the presence of chemictil preservatives. 
Methods for the detection of formaldehyde, benzoic acid, salicylic acid, 
saccharin, boric acid and borates, Hiiorids; and in some instances meth¬ 
ods of quantitative determination, were presimted in the report and 
adopted provisionally l)y the association. 

DAIRY PRODUCTS.^ 

A report on this suliject by the referee, G. E. Patrick, gave the 
results of studies on thc’i effects of preservatives on the determination 
of albumin and casein in milk and of tests for renovated butter. 

The referee for next year was instructed to continue the study of the 
effect of preservatives on the determination of the proteids of milk, and 
to study methods for determining sugars in condensed milks and dried 
milks or milk ])owders, and also methods of detecting adulteration 
of batter with small (luantities of foreign fats. 

A paper on milk analyses by (‘alculation, by (t. A. Olson, was also 
presented. The author uses the following formula: P - .3()8T + 
.33A — .383F, in which P — proteids, T = total solids, A = ash, and 
F = fat. By using Richmond’s or Babcock’s formula for total solids 
and assuming that all milk contains a detinite amount of ash, namely 
0.75 per cent, a complete analysis can, therefore, be computed from 
determinations of specific gravity and fat content, sugar being obtained 
by dirt'cren(*c. Comparative data obtained by gravimetric analysis and 
by calculation w(ue i*cported. 

SOTT.S. 

The referee, C. G. Hopkins, explained why the work recommended 
last year had not been carried out. lie presented the ref^ults of a pot 
culture experiment on the comparative value of steamed bone meal and 
finely ground raw rock phosphate. As a general average, wheat made 
slightly better gains with the rock phosphate than with the steamed 
bon(*. meal. 

A modified method for the determination of total phosphorus in 
soils was presented in a paper by J. II. Pettit and A. Ystgard, and 
comparative determinations by the method described and the alkali 
carbonate method were reported. 

In a paper on the proper strength of acid to be used for determin¬ 
ing availalde plant food in soils, by A. M. Peter and 8. D. Averitt, 
were presented the results of determinations with gV? »^nd normal 
nitric acid, along with those obtained by the authors with ^ nitric acid 
and hydrochloric acid the previous year. Preference was expressed 
for the I normal nitric acid. 

B. L. Hartwell and J. W. Kellogg re polled determinations of the 
phosphoric acid removed by crops, by dilute nitric acid, and by 
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ammonium hydroxid from a limed and unlimcd soil receiving various 
phosphates. The results with flat turnips indicated that this crop may 
serve a useful purpose in testing the relative assimilability of different 
phosphates. Ammonium hydroxid of /g, and j normal strength 
and nitric acid of ^J o and nh normal strength failed to extract from 
the soil amounts of phosphorus corresponding to crop results. It was 
considered doubtful if any solvent will extract from all soils amounts 
of phosphorus bearing relations to those removed by a given crop. 

F. P. Veitch presented in abstract a paper on The Effect of Fertili¬ 
zers on the Reaction of Soils. The reaction and acidity of some of 
the limed and unlimed plats, which had received different fertilizer 
treatment in the rotation experiments of the Ohio Experiment Station, 
were determined by the lime-water metho<l and by the sodium-chlorid 
method and it was found that those unlimed plats which had received 
large applications of sodium nitrate, either alone or in conjunction 
with phosphates and potash salts, were less acid than those plats 
receiving no nitrate. Acid phosphate alone slightly n^duced acidit}", 
but with other materials produced no change. Potassium chlorid did 
not change the acidity of the soil. The results obtained on this soil 
are not considered to be of general application to soils of different 
constitution. 

The same author also presented a paper on Plant Growth as Influ¬ 
enced by Soil Acidity. The results of experiments with red clover, 
cowpeas, alfalfa, tomato, lettuce, wild marsh grasses, corn, and timo¬ 
thy were considered as indicating the desirability of rendering the soil 
faintly alkaline with calcium carbonate rather than stopping with 
smaller applications, and it was suggested that possibly with very 
sensitive plants, such as alfalfa, it may be necessary to incorporate 
the lime to a greater depth than can be done by the ordinary harrow 
or cultivator. 

INOllGANIC PLANT CONSTITUENTS. 

Samples of corn meal, ground oats, cotton-seed meal, and white 
mustard were sent out by the referee, K. W, Thatcher, for collabora¬ 
tive work on the determination of sulphur by the nitric-a(dd, sodium- 
peroxid, Barlow-Tollens, and chromyl-chlorid methods. The results 
wore considered as proving conclusively that the nitric-acid method 
does not yield all the sulphur present in plant tissues. The peroxid 
method was considered the most accurate and feasible method. The 
combustion method of Barlow-Tollens proved satisfactor}’^ to the two 
chemists who used it. The chromyl-chloi-id method gave unsatis¬ 
factory results. It was recommended that the provisional nitric-acid 
method be dropped and the peroxid methoil be adopted provisionally, 
which was done. The referee for next year was requested to investi¬ 
gate the Barlow-Tollens method as a means of distinguishing between 
organic sulphur and sulphur of the ash. 
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POTASH. 

The report of the referee, G. S. Fraps, dealt with the determina¬ 
tion of water in kainit and mixed fertilizers and the volumetric method 
for potash. In the determination of potash the modified method 
which provides for the use of an acid solvent was found to be more 
satisfactory than the official method. Experiments were made to 
ascertain how much potash would be removed from insoluble sili¬ 
cates by the modified method, from which the conclusion was drawn 
that this method does not open the way for the potash-bearing silicates 
for fillers, as the amount of potash that could be so added is insignifi¬ 
cant. While believing that the modified method is accurate, the ref¬ 
eree hesitated to give it his unqualified indorsement, inasmuch as the 
laws of 27 States recpiire potash to be soluble in water. The referee 
recommended that the volumetric method be further studied with par¬ 
ticular reference to its use in soil analysis, which was approved by 
the association. The referee for next year was also instructed to stud}'', 
in the determination of pobish in mixed fertilizers, incineration at low 
temperature and solution in dilute aeid. 

The discussion showed a considerable difference of opinion as to the 
availability of organic jxitash and the advisability of using an acid 
solvent in determining potash in mixed fertilizers. It was suggested 
that the different forms of potash be determined and stated. 

A paper on the use of jicetic and oxalic acids for extracting the 
charred material in preparing ash, by B. L. Hartwell and W. Kel¬ 
logg, was read by title. The amount of crude ash was generally 
greater when oxalic acid was used. 

I)RTRRMrNATION OP NTTROORN. 

A letter from the refere(', F. W. Robinson, stated that there were 
no results ready to report on this subject. 

By vote of the association the referee for next year was instructed 
to study the addition of ^ to f gm. of copper sulphate after digestion 
with sulphuric acid and potassium sulphate in the determination of 
nitrogen by the official Gunning method. 

R. J. Davidson proposed a change in the method of standardizing the 
hydrochloric acid used in the determination of total nitrogen. 

SEPARATION OF NITROGENOUS BODIES. 

The report on milk and cheese proteids was submitted by the referee, 
R. Harcourt. The method elaborated by Van Slyke and Hart for the 
separation of nitrogenous bodies in cheese was subjected to collabora¬ 
tive tests. Eight chemists reported results which formed the main 
. report. The referee recommended that the work be con- 

special attention being given to the problem of making a com* 
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plete extraction of water-soluble nitrogenous bodies and to their 
complete separation in filtering; that in making the extract the amount 
of water be increased from 500 to 1,0(X) cc.; and that after the fat and 
insoluble nitrogenous bodies have been removed by absorbent cotton 
the filtrate be passed through asbestos. The recommendations were 
approved. 

J. S. Chamberlain, associate referee on vegetable proteids, reported 
that no cooperative work had been planned and carried out. The 
method of H. T. Brown for the separation of the nitrogenous bodies 
in barley and malt was recommended, and was adopted as provisional 
by the association. 

A paper entitled Notes on the Determination of Albuminoid Nitro¬ 
gen in Cereals, by J. A. La (Jlerc and W. C. Lounsburj^ was read by 
title. 

W. D. Bigelow, associate referee on meat proteids, presented a 
verbal report on work done b}" him and K. C. Cook on the separation 
of albumoses and peptones from the lower amido ])odies by the use of 
the tannin and salt reagents. 


lUIOSPllORIC ACID. 

The referee, E. W. Magruder, made a v erbal report on this subject, 
speaking of the determination of the neutrality of the citrate solution 
and suggesting that the determination of iron and alumina in phos¬ 
phates be further studied. 

By vote of the association the referee for the coming year was 
instructed to study and make a report at the next meeting on the oflS- 
cial examination of basic slag phosphates, on the determination of iron 
oxid and alumina in rock phosphates, and on the neutrality of the 
ammonium citrate solution as actually used by analysts. 

A modified method of determining phosphoric acid was submitted 
by A. B. Foster, and some results obtained were reported. 

MEDTCINAD PLANTS AND DRUGS. 

The referee, L. F. Kebler, recommended that the association adopt 
the method prescribed by the eighth revision of the United States 
Pharmacopoeia for the assay of opium as a provisional method that the 
work on the analysis of opium be continued and extended to ipecac 
and golden seal; and that associate referees he appointed to take up 
different features of the work. 

SPECIAL COMMITTEES. 

J^ood standards .—A report of progress was submitted by the chair¬ 
man of the committee, W. Frear. It was stated that standards for a 
number of products were decided upon during the year and that tenta¬ 
tive standards were also drawn up and distributed to those interested. 
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Fevtilizev leglxhitloii, —llie chairman of the committee, H. W. Wiley, 
reported that considerable pro^n-ess was made during the year in the 
duties assigned to the committee, and that the committee had agreed 
upon the primdples which it was believed should underlie interstate 
traffic, but was not ready to reeommend legislation. The committt'C 
was continued with instructions to consult various organizations 
interested in the matter and to report at the next meeting. 

In this connection a paper, by li. E. Kosc, was submitted in which 
the following question was discussed: What Variations from Maximum 
Guaranteed Analysis and Fertilizers shall be Considered Adultemtions 
or Deficiencies'!^ 

TeHtlng vhniund reagimtH, -The committee on t(?sting chemical 
reagents, L. F. K(0)1 (m*, chairman, considered that theaiiKmntof infor> 
Illation at present available to the committee was insufficient to recom¬ 
mend any action relative to the adoption of standards for the chemicals 
so far investigated. Upon the recommendation of the committee the 
work was ordered to be continued and extended to include LO additional 
chemicals which in the opinion of the committee may be considered 
most important. The chairman exhibited a number of samples of 
impure chemicals. 

Unification oftennsfor rep(yrtinganalijticalrcHuUs. — R. J. Davidson, 
chairman of tli(‘> committee, reported that a statement had been pre¬ 
pared on this sul)j(‘ct by the (jommittee and published and distributed 
in pamphlet form by the Bureau of Chemistry, but that the committee 
was not yet ready to make a final report. The committee was con¬ 
tinued. 

Unification, of noil methods. —L. L. Van Slyke, (diairman of the 
committee, reported that the only feasible plan for accomplishing the 
desired results, in the opinion of the committee, was in the line of the 
traditions established by the association, namely, studying all proposed 
methods by referees supplemented by individual work in laboratories, 
the methods examined to stand or fall hj the results reached. The 
committee recpiested that it be discharged from further action, which 
was done. 

Definition of plant food, —H. W. Wile}", chairman of the com¬ 
mittee, reported that during the year extensive correspondence had 
been carried on with a similar committee representing the botanists of 
the United States. No agreement was obtained between the two 
committees. The committee of the association was of the opinion that 
“plant food is a term which should be applied to bodies entering the 
organism of the plant from without and taking part in its metabolic 
activit}^ whether these bodies be organic or inorganic in character.” 
The committee recommended that further conference be had with the 
botanists, and if no common ground for a definition be found that the 
cdimniittee prepare a definition of plant food to be reported at the 
next meeting. 
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The practice of agricultural chemists, JM. Passon {Die J*raji'i» dea AgHkultnr 
chemikera. Stattf/art: Ferdimrnd Enke^ 100r>, pp. VI IT -j- ph. />). — This book 
(U'Hcribos the various materials which the agricultural chemist is likely to be called 
upon to examine, and gives iu some detail the analytical methods suited to such 
examination. 

The Hubjetits treated are fertilizers, including various forms of nitrogenous, phos- 
phatic, and potash fertilizers, mixed fertilizers, calcareous manures, fraudulent ferti¬ 
lizers, barnyard manure, composts, and night soil; the soil, including investigation 
of various soil types, the valuation of soils on tlu‘ basis of chemical analysis, soil tests 
with fertilizers, and the examination of the products obtained in such tests; feeding 
stuffs, including various by-products of oil making, milling, and other industries; 
and briefer sections relating to milk, butter, margarin, wat(*r, and seed. 

On the determination of magnesium and phosphoric acid as magnesium 
pyrophosphate, K. K. Jarvinkn {Ztachr. /htalpt. (Jhem., 44 (1905), Xo. 6'-7, 

343; aha. in Jour, ('hem, Soc. [London], 38 (1903) y X 0 .M 4 , 11, p. 533 ).—In the method 
proposed the s<jhition, which should not contain a great excess of ammonium salts, 
is exactly neutralized, using lacnioid as indicator. A slightly ammoniacal solution of 
diammonium phosphate is then added drop l)y drop. 

When time has been given for the greater part of the precipitate to separate 1 per 
cent ammonia is added and then 10 per cent ammonia in (juantity ecjual to one-third 
of the volume of the whole. After standing 2 hours the precipitate is collected on a 
filter, dried, ignited over a Bunsen flame, and weighed. Ammonium oxalate in 
moderate quantity has no effect on the precipitation. 

An alkalimetric method of determining phosphoric acid in the presence of 
other acids and its application in the examination of phosphatic materials, 
V. Boulez (3. Irdennil. Kornj. Ajujetr. (Ounn., 1903, Ber. 3, pp. 740 , 747 ).—The method 
is based upon the <lifference in behavior of phosphoric acid and other acids toward 
methyl orange and phem>lphthalein as indicators. 

Further notes on. simple methods of determining potash, F. Klinkerfues 
(Cfiem. 29 (1903), No. 81, pp. 1083, 1080 ).—Referring to his previous note on 
this subject (E. S. R., 16, p. 843), the author calls attention to the fact that it is not 
necessary to eva]>oratc to complete dryness after the addition of formic acid, and that 
by taking advantage of this fact the oi)eration is greatly shortened. He also describes 
an adaptation of his method for potash to the determination of nitrogen in potash- 
free ammonium salts. 

The new Paul Wolff apparatus for the determination of lime in high 
percentage marls, 1\ Sommer (Deut. Jjandw. Prease, 32 (1905), No. 82, p. 092, 
fig. 1 ).—The ai)paratus destTibed is adapted to marls containing over 50 jwr cent of 
calcium carbonate. Two gm. of the marl is decomposed by boiling with 50 cc. of 
normal hydrochloric acid, for which a special pipette is provided. The excess of 
acid is titrated (using phenolphthalein as indicator) with J normal sodium hydroxid 
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solution, which is run into the flask from a burette so graduated that its readings 
indicate directly the percentage of calcium carbonate. 

On the question of the separation of iron and aluminum from nuoigsmese, 
calcium, and magnesium in the analysis of plant ashes, P. K ascii insky {Jour. 
Landw.j 53 (1905), pp. 179-185).^A series of comparative tests of Kdnig^s method 
(precipitation of iron phosphate in presence of ammonium acetate) and Tollens’s 
method (precipitation in*presence of acetic aci<l) is reported. From the results the 
author concludes that neither of these methods gives accurate results, due to the fact 
that considerable amounts <d calcium phosphate *are precipitated with the iron 
phosphate. 

Determination of the loss on ignition in soil analysis, H. Mehring (Jour. 
L(indu\,53 (1905), No. 3, pp. 2^9-237).—It is claimed that incineration with ammo- 
nium carlx)nate gives a greater weight than that which can be ascribed to the restora¬ 
tion of carbon dioxid wdiich w ould be lost by ignition without the use of carbonate. 

The loss on ignition is a very indefinite factor, and is made up of three main ele¬ 
ments, carbon dioxid driven off, chemically combined water eliminated, and organic 
matter destroyed. The use of ammonium carbonate in ignition increases rather than 
decreases the error of the determination. It is claimed that the determination of 
humus by combustion wdth copper oxid or chromic acid is more reliable and useful 
than incineration. 

On the difl9.culty of detecting small variations in the nitrogen content of 
soils by means of the Ejeldahl method, R. Thiele (MUi. Ixindw. Ind. Breslau, 
3 (1905), No. 2, pp. 157-178, Jigs. 4 ).—^This article review s very thoroughly the litera¬ 
ture relating to the sampling of soils and discusses the difticulty of securing repre¬ 
sentative samples show ing with accuracy the small differences occurring in the jdant- 
food constituents, particularly nitrogen, in soils. 

A series of determinations of nitrogen (5 for each sample) by the (Tiinning-Atterberg 
method in 24 samples of soil, composites of samples from JO different places at regu¬ 
lar intervals on 200 Mjuare meter plats, are reported, and the results are platte<l in 
comparison with the curve for rainfall for the period during which samples w'ere 
taken. Examinations were also made of 10 samples of soil made up from portions 
of 10 spa<leful8 of soil taken around the 10 selected i>oints. 

The results indicate that it is not j)o.ssible to get a strictly representative sample of 
a large area by present methods of sampling, but that it is possible to detect by 
chemical analysis much smaller variations in nitrogen content than are likely to be 
of significance in e\j)erimental work. 

Determination of nitric acid in the presence of organic substances, R. Pfyl 
(Ztschr, Untcrsuch. Nahr. u. denussmtl., 10(1905), No. 1-2, pp. 101-104, jig. 1; aha. in 
Analyst, 30 (1905), No. 355, pp. 345, 346, fig. 1 ).—The method described is based 
upon the reduction of the nitric acid to nitric oxid by means of ferrous chlorid and 
hydrochloric acid, the nitric oxid being washed by passing it through sodium 
hydroxid solution and absorbed by one-tenth normal potassium permanganate solu¬ 
tion. The excess permanganate solution used is titrated with tenth normal ferrous 
chlorid solution. A special form of apparatus for use in the reduction is described. 

Methods of examination of potable waters and the interpretation of the 
results, F. Dienert (J/ul Tnai. Pasteur, 19 (1905), No. 9, pp. 541-663, figs. 4).— 
Various methods of examining potable waters are discussed in this article, especial 
attention being given to a jiiethod ba^^ed on electric conductivity, which is described 
in detail, and which it is claimed is well adapted to a study of variations in under¬ 
ground waters. This method with quantitative determinations of Bacillus coli cam-- 
munis is l>elieved to furnish an adequate basis for judging of the sanitary quality of 
waters. 

The estimation of cellulose and lignin in feeding stufOi and foods, J. Kbma 
(3* JhUtmU. Kang. Angew. Chem., 5 (1903), Ber. 3, pp. 1062^1060 ).— ^The author 
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describes his method of determining crude fiber in food or feeding stuffs by means of 
a mixture of glycerin and sulphuric acid (E. S. R., 9, p. 1021). The amount of 
lignin in the crude fiber can be determined by treatment with hydrogen peroxid 
to which ammonia has been added. This reagent dissolves the lignin, leaving the 
pure cellulose behind. 

The cleavage products of starch, A. ROssino {Chem. Ztg., S9 {1905) y No. 66 y 
pp. 867-87S). —This article has to do with the cleavage products obtained by hydrol¬ 
ysis of starch with hydrochloric acid, their estimation in starch sugars and sirups, 
and their effect upon the use of the latter in the confectionery industry. 

According to the author, the hydrolysis of standi with hydrocihloric; aidd under 
suitable conditions gave a modification of the ordinary glucose, which may be detected 
by its lower reducing power under the influence of barium hydroxid. The lower 
reducing power is due largely to the fonnation of lactiir and other organic acids and 
serves for the determination of normal glucose and dextrin. 

In addition to abnormal glucose, unfermentable bodies, dextrin, and reversion 
products were also obtained which have a strong reducing power and are hygroscopic. 
The author lielieves that the use of starch sirup obtained in this way in confectionery 
should not lie permitted. 

The analysis of wheat flour for commercial purposes, H. Snyder {5. Inlemat. 
Kong. Angew. Chem.y 1903y Ber. 3y pp. 702-710, pis. 2). —Different factors which should 
be studied in the commercial analysis of flour are recorded and analytical methods 
descrilRjd. The author believes that it is possible to judge of the quality of flour and 
that satisfactory and definite standards can be formulated. 

The estimation of moisture in bread, A. Pagniello {Bol. ( him. Farm, y 43 {1904) ^ 
pp. 309-313; ahs. in Ztsdir. Vniersnch. Nahr. u, Gmnssmtl.y 9 {1905)y No. lly p. 693 ).— 
The amount of water in crust and crumb of bread was detennined by heating sam¬ 
ples weighing 50 to 100 gni. for 7 hours in a drying oven at 105 to 110° 0. and calcu¬ 
lating the amount of water in the original loaf. 

On the absolute desiccation of vegetable materials, L. Maquenne {CompU 
Rend. Acad. Sci. [Paris], 141 {1905)y No. 16y pp. 609-612).—Sta.rvhes and flours 
placed in tubes through which a current of dry air was force<l to pass at the rate 
of about 1 liter per hour, and drie<l in a thermostat at 120° C. for 1 hour or 100° 
for 2 hours, showed about 1 per cent more moisture than samples dried in the 
ordinary way. 

The harmfulness of artificial colors in foods, G. Schacherl {5. Internat. Kong. 
Angeiv. Chem.y 1903y B(r. 3y pj). IO4I-IO4S ).— A summary and discussion of data 
regarding artificial coloring matters and their use in food products. 

A simple method for determining boric acid quantitatively, O. von Spindlbr 
{Chem. Ztg.y 29 {1905) y No. 43 y pp. 582-584). — The author describes a modification of 
the method of estimating boric acid which depends on the fact that it is volatilized 
with methyl alcohol and may be distilled with this reagent. 

On fat determination in milk, T. S. Thomsen {MnlkerUid.y 18 {1905) y No. 18 y 
pp. 359-365). —^The author explains the lower results obtained by the extraction 
method of milk analysis as compared with the Gottlieb method (in the author’s 
analyses, amounting to 0.38 to 0.06 per cent for buttermilk, and 0.26 to 0.03 per cent 
for skim milk), by an incomplete extraction of the fat in the milk solids, because the 
casein protects some of the fat from the action of the ether. When the casein of the 
milk was peptonized previous to the drying of the milk, identical results were obtained 
by the two methods, both in the (»se of buttermilk, half-skimmed milk, and skim 
milk high or low in fat. The peptonization did not, on the other hand, affect the 
results obtained by the Gottlieb method. 

The peptonization of the milk was conducted in the following manner: To 3 drops 
of strong hydrochloric acid placed in the dish to be used for the determination of the 
flolids in the milk were added 10 cc. of milk, and finally about 0.1 gm. of strong 
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pepsin dissolved in about 1 cc. of water. The whole was then stirred with a platinum 
wire and left for al)oiit 2 hours at 40° C., and then at room temperature until the 
following day, when as much of a mixture of 9 volumes of granular kaolin and 1 
volume barium carbonate was added as was necessary to absorb completely the con¬ 
tents of the dish. The materird was then placecl in a drying oven for 4 to 6 hours 
at about 98° C., and the desiccated mass finally extracted with anhydrous ether. 
The pepsin used was found free from ether-soluble substances. 

The author concludes that the (Nlottlieb method gives correct results, and should 
be used to the exclusion of the extraction methods in the analysis of milk low in 
fat.— F. W. WOLL. 

Contribution to the detection of watered milk, (). Dialon {Milchiv. ZenibL, 
1 {1005), No. 8, ;?6V/-.%v;).- -The specific gravity of milk serum is shown to vary 

irregularly with tlie method <»f coagulation employed. 

In one instance the siiecific gravity of the serum obtained by spontaneous coagu¬ 
lation was 1.0284, by aci‘tic acid 1.0266, and by rennet 1.0291. The variations are 
explained as <lue to the <lifferont amounts of ])h<>sphates, lime, and proteids left in 
solution. (Vmiidete analyses showed furthermore that the properties of the serum 
obtained liy the same method are not eonstant. Instead of using determinations of 
total soli<ls and specific gravity of the serum, the author would make use of the spe- 
citic gravity of the fat-free milk <letermiiied hy the formula: 

^ 100s f 


in which s represents the specific gravity of the milk, f the percentage of fat, and 
0,963 the average s}H'ci(ic gravity of milk fat. For pure milk 6 or the specific gravity 
of the fat-free milk was found to be about 1.0323. 

Oil the basis of a large number of determinations, the author eoncludes that a sihj- 
cific gravity of 1.0323 or above calculated by this formula shows that the milk is 
unailulterated, while a lower figure shows that water has been added. The method 
is, of course, not apjdic-idile to (curdled milk. 

Refractometric examination of milk, M. Hexseval and (4. Mullie (Her. Gtn. 
Lfiitf 4 (l^0o)i No. pp. 020-588). —liipper’s method of preparing the serum is 
preferred. This consists in adding 1 ec. of 20 j>er cent acetic acid to 50 cc. of milk, 
heating on a water hath to 65 to 70° V. for 5 minutes, cooling to 15° and filtering. 
The determination of tlie index of refraction may be made at room temperature and 
calculate<l to 15° by adding or subtracting 0.000117 for each degree that the room 
temperature is respectively above or below 15°. 

The imlex of refraction of normal serum varies from 1.3429 to 1.3445. The jirin- 
cijial refractive substances in the serum are lactose, salts, and albumin. The addition 
of 10 per cent of water to milk causes a decrease of about 0.00102 in the index of 
refraction. A lower index than 1.3425 may l^e accepted as an indication of watering. 
An abnormally high index would warrant a suspicion that soluble substances had 
betm adrled. 

The authors did not find that the index of refraction of the milk of diseased cows 
was always low, not even when a positive tuberculin reaction was obtained. Such, 
however, \vas often the ease*iu mammary tuberculosis, but in those instamres the 
milk (!Oiild generally be recognized by its abnormal appearance. The milk of the 
healthy quarU^rs showed a normal index. The lowering of the index was found due 
to a diminution of the lactose. 

Cryoscopy of milk for detecting: the addition of water, C. Barthel {Rev. 
GSn. Laity 4 {1905), No. 22, pp. 505-512). —Numerous determinations are reported 
which go to show that the freezing point of milk is not appreciably affected by the 
iiidividmdity or breed cows, the (juarter of the udder from which the milk is 
oj^tiained, the fat content of the milk, estrum, etc., but that it is very constant betw’een 
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—0.65 and -0.67® C. The addition of water, however, makes a marked difference, 
and for the estimation of this cryosciopic examination is believed to lie a valuable 
supplement to the usual determinations of specific gravity, fat content, and total 
solids. 

Review of the literature of milk chemistry, R. W. Raithnitz [Separate from 
MotKitssrhr. Kinderhdlk.^ S (i.90.5), Ao. 12; ahs. hi Milclur. Zenthl.^ 1 [1905)^ No. «9, p. 

m). 

The commercial utilization of milk waste and more recent products of 
milk in dry form, J. A. Jckt (.7. Jntenmt. Ktnig. Aiigt'w. Chnn.^ 190>h pp. 

870-891), —The food value of milk, buttermilk, casein pnxlucts, milk powders, and 
other commercial products is spoken of, as well as the use of milk by-products for 
feeding farm animals and for <lifferent commercial purj)oses, the article as a whole 
being a summary and discussion of the importance of milk by-products. 

The quantitative analysis of lard, D. Wesson and X. .T. Lane {Jour. Soc. 
Chem. Indus.j 24 {190/})^ No. 7.'/, py>. 714-717 ).—On the basis of exi)erience different 
methods of <letermining the (piality of commercial lard are discussed. 

The authors coiu;lu<le that “there is n<> method for the determinati<jn of tallow, 
its constants being very similar to lard, and it can only be det(‘cted (jualitatively by 
the microscope. The phytosterol test is probably one of the best methods for dete^'t- 
ing vegetable oil in lard, but is not mentioned in this paper, l)ecjiuse it was not in 
use when the writers were doing the work des(*ribed. . . . [The Wesson test for 
free fatty acids, the titer tests, the determination of the saponification value or 
the iodin valiu*, the lliibl or Wijs method for li<iuid atfids and their iodin value, and 
Wesson’s cooling test] will give results which are within 2 to II per cent of the truth, 
and sutliciently close for commercial purposes. While tlu‘ lard having the extraor¬ 
dinary iodin value of 115 on the licpu^l acids . . . may occasionally occur, it is too 
infre<iuent to be taken into ('onsideration.” 

The chemical nature of the sugar product obtained by overheating, 
F. Stollk {/}. Intrrudf. Kong. Augcw. Chem., 1902, Ber. 2, pp. 2 .j9-270 ).—On the basis of 
investigations, the author concludes that in the manufacture of sugar the greater 
part of the colored matter which is commonly regarded as caramel is formed by the 
action of liira^ on nonsugar products, and that only a little caramel is formed. He 
considers caramel a true carbohydrate, ainl believes that it is formed from a sugar 
by the cleavage of two moletailes of water at a temperature between 170 and 180®. 

Experiments with caramel as a cleavage product of caramelan, F. Stolle 
{o. lutermit. Kong. Angeir. Chem., 1903, Ber. S, pp. 370-377, fuj. 1). —The investiga¬ 
tions summarized were undertaken with a view to studying the chemical composi¬ 
tion of caramelan. 

The quantity of sugar permissible in imported preserved pineapples, 

11. AV. Wiley {/>. Internal. Kong. Angew. Chem., 1903, Ber. 3, pp. 103,100). —On the 
basis of data regarding sugar content of pineapples, the author recommends that 
pineapples imi)orte<l into the United States contain not over 14 per cent sugar (esti¬ 
mated as reducing sugar), or more than an average of 13 per cent in a whole cargo. 
If more than this amount be present the goods should be regarded as pineapples to 
which sugar has been added and classified for duty accordingly. 

The occurrence and estimation of organic acids of wines, A. Paktkeil (5. 
Intermt- Kong. Angew. Chem., 1903, Ber. 3, pp. According to the author’s 

investigations, the usual method of estimating the total lactic acid in wine neglects 
the fact that latdic acid is volatile with water vapor. A method which he considers 
more satisfactory is proposed. This depends upon the fact that the barium salts of 
tartaric, citric, and succinic acids are difficultly soluble in 80 i)er cent alcohol and 
that in the filtrate from these salts the lactic and acetic acid can be distilled with water 
vapor and estimated without difficulty by means of the carbon-dioxid reaction. 
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Household chemistry, H. T. Vulte and G. A. Goodell {Easton^ Pa,: Chemical 
Publishing Co,, 1904, pp, 88),--In this volume, which is desij(ne<i as a guide and intro¬ 
duction to the study of household science, some directions for laboratory manipula¬ 
tions are given, and air and water, fuel, food constituents, milk testing, antiseptics 
and preservatives, and related questions are taken up. The appendix among other 
matters contains a'summary of data on the removal of stains from fabrics. 

Chemistry of the household, Margaret E. Dodj) {Chicago: American School of 
Household Economics, 1905, pis, 1, pp, 1-55^ figs, 15; '2, pp. 55-88^ figs. 5; S, pp, 89-122, 
figs, 12), —A series of lessons on chefnistry with special reference to the household 
de8igne<l for instruction by correspondent'e. Sonic of the subjects taken up are 
water, atmosphere, combustion, food and cookery, chemistry of cleaning and laundry 
work, and plant growth. 


METEOROLOGY—WATER. 

Climate [of Idaho] (The State of Idaho. Poise: Bur. Irnmig., Labor, and Statis., 
1905, pp. 154-157). —A brief general description of tlie climate of Idaho, including 
tabular data for temperature and precipitation for different sections of the Htate dur¬ 
ing 1903, The annual mean temperature for 1903 was 45.1®, the highest temjierature 
110°, the lowest -37°. The total precipitation was 10.0 in., the Uital snowfall 57 in> 
The total precipitation for the different sections of the State varied from 10.93 in. in 
the southern section to 19.36 in. in the central section and 24.74 in. in the northern 
section. 

An account of some features of the climate of Reno, Nevada, S. B. Dotbn 
(Nevada Sta, Bui. 59, pp, 21, pis. 4)- —Meteorological observations on temperature, 
rainfall, snowfall, frost, and cloudiness which have been made at the Nevada State 
University since 1888 are summarized and discussed in their lx‘aring on the climatic 
characteristics of the region. 

Work of the station of ag^ricultural climatology of Juvisy during 1904, 
C. Flammarion (Bui. 3fem. Off. Remeig. Agr. [Paris], 4 (1905), Nos. 7, pp, 780-798, 
figs. 7; 8, pp. 928-952, figs. S), —This rejwt is of the same character as those of pre¬ 
vious years (E. 8. R., 16, p. 855). It contains tabular and diagrammatic records of 
the temperature of the air during each day and month of 1904, and of the annual 
and seasonal temperatures from 1885 to 1904; observations on barometric pressure, 
humidity, cloudiness, rainfall, direction of the wind, hours of sunshine, and solar 
radiation; a study of the diurnal and annual course of temp(‘ratiire for the climate of 
Paris, and of the diurnal variations of the temperature of the air. 

The results of a study of the relation of the sun to vegetation and the action of dif¬ 
ferent rays on vegetation and on silkworms are also reported, as well as the influence 
of the moon and of electricity on vegetation. 

Meteorological observations, J. E. Ostrander and C. H. Chadwick (3fassa- 
chusetts Sta, Met, Buis. 201, 202, pp. 4 each). —Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, Wind, sunshine, cloudi¬ 
ness, and casual phenomena during September and October, 1905. The data are 
briefly discussed in a general note on the weather of each month. 

Meteorological summary for 1003-4, E. Burke (Montana Sta. Rpt. 1904, pp. 
237, ^^).-—Monthly and annual summaries of observations on temperature, precipi¬ 
tation, cloudiness, prevailing winds, etc., for the year ended October 31, 1904. The 
mean temperature for that period was 41.2°, the highest temperature 89° August 
14, the lowe8t-23° November 17. The total rainfall was 16.34 in., total snowfall 95 
In., numlier of clear days 103, days on which 0.01 in. or more of precipitation 
occurred 89, 

Meteorological summary for 1903, C. A. Patton (Ohio Sta. Bui. 152, pp, 19$- 
Tbi® summary includes notes on the weather and tabulated daily and monthljjr 
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records of observations at the station at Wooster, Ohio, on temperature, precipita¬ 
tion, cloudiness, direction of the wind, etc., and for (comparison, similar data for 
previous years and for other parts of the State. The following is a summary of 
results: 

Summary of meteorological obneriwdiatiH in Ohio. 


Temperature (° F.): 

Mean. 

Highest. 

Lowest. 

Mean daily range... 
Ct reatest dal 1 y range. 

Clear days. 

Cloudy days. 

Days rain fell. 

Rainfall (in.): 

Greatest monthly ... 

Least monthly. 

Mean yearly.i 

Prevailing direction I 
of wind. 


For th(! experiment Htation. 

I For the State. 

1903. 

1888-1903. 

1903. 

1888-1903. 

49.1 

49.2 

.50.5 

60.8 

(.Inly 4 and 9) 94.0 

(Aug. 8,1891) 99.0 

(July 2.5) 104.0 

(July 4,1897) 118.0 

(Feb. 19)- 9.0 

(Feb. 10,1899)-21.0 

(Feb. 19) -20.0 

(Feb. 10,1894) -39.0 

21.0 

20.1 



(Nov. JH) 48.0 

(Oct. 0,1897) 55.0 

(Sept. 26) 00.6 

(Sept. 25,i897) Oio 

148.0 

131.0 



159.0 

124.0 



121.0 

128.0 

111.0 

120.0 

(Aug.) 6. .58 

(July, 1890) 8.05 



(May) 1.59 

(Sept., 1897) .29 




39.87 

37.26 

«W. 

SW. 

SW. 

SW. 


Annual precipitation in Oklahoma and Indian Territory, C. M. Strong 
{Oklahoma. Sta. RpL 1905y pj). 60^61 ).—The total annual precipitation as observed at 
25 places in Oklahoma is given for 1904 and 15 preceding years. A similar sum¬ 
mary is given of observations at 11 f)laces in Indian Territory. The average annual 
rainfall for Oklahoma varied from 38.93 in. at Lincoln to 16.34 in. at Beaver; for 
Indian Territory from 42.40 in. at South McAlester to 26.99 in. at Chickasha. 

Meteorological observations on Ben Nevis, T.ori> McLaren et al. {Rpt. 
Hrit. Asi^oc. Adv. ScLy 1904, pp. A5-6ry).—A brief account is given of a continuation of 
observations during 1903 at the low-level observatory at Fort William and the high- 
level observatory on Ben Nevis. (See also E. S. R., 15, p. 126.) The principal 
results arrived at are thus summarized: 

‘‘(1) When the difference of the mean temperatures of the day is only 12°, or 
less, the calculated sea-level pressure for the tof)of the mountain is markedly greater 
than at Fort William, and the accompanying meteorological conditions are anticy- 
clonic, the weather being clear, dry, and practically rainless; (2) when tlie difference 
of temperature is 18°, or greater, the meteorological conditions are cyclonic, and the 
accompanying weather dull, humid, and rainy. 

“The large result here arrived at empirically is in accordance with the principle 
laid down by Dalton, viz., that air chaiged with vapor or vaporized air is specifically 
lighter than when without the vapor; or, in other words, the more vai>or any given 
quantity of atmospheric air has in it the less is its specific gravity. 

“Another important result is that the cases of small differences of temperature 
between the two observatories are chiefly occasioned by an increase of temperature 
at the top of the mountain, and large differences of temperature by a decrease of tem¬ 
perature at the top. 

“The intimate relation thus disclosed between the varying temperatures and sea- 
level pressures of a high-level and a low-level station is of prime importance in fore¬ 
casting the weather, inasmuch as it reveals, in a way not hitherto attempted, the 
varying conditions of the hydrometric states of the atmosphere, particularly at high 
levels, upon which changes of weather so largely depend. The setting in of a process 
of saturation of the atmosphere at great heights may thus be made known, even when 
no cloud has yet been formed to indicate any such saturation. The important bear¬ 
ing of these results on such practical problems in meteorology as the forecasting of 
the monsoons of India is evident.’^ 
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The rainfledl and snnahine of Guernsey for the year 1904, A. Collenbtts 
{Guernsey Soc, Nat. Sci. Rpt. and Trans. 1904, pp. 991 -^ 99 ). --OhBerv&tionB on rain- 
at 9 stations are summarized and compared with the averages for 62 years. The 
total for the year was 37.72 in. as compared with an average of 36.62 in. for the past 
62 years. A monthly summary of observations on sunshine during 1904 compared 
with similar data for the preceding 11 years is also given. The total sunshine for 
1904 was 1,925.76 hours as compared with an average of 1,927.11 hours for the past 
11 years. 

Rai n fal l in the agricultural districts, G. G. ^ond (Queensland Agr. Jour., 16 
{1905) f No. 1, p. 159). —A table is given which shows the total rainfall for each 
month from June, 1904, to June, 1905, inclusive, in 41 agricultural districts of 
Queensland. 

Hourly observations of atmospheric phenomena at the Manila central 
observatory, 1903 (Ann. Rpt. Philippine Weather Bur., 1903, pt. 1, p. 158, pis. £).— 
Detailed observations are recorded on pressure, temperature, precipitation, evapora¬ 
tion, humidity, direction and force of wind. There are also general notes on the 
weather conditions of the year. 

The heaviest rainfalls in the world (Jour. MH. Russe, 1905, No. 1; abs. in 
Nature [Pam], 33 (1905), No. 1677, Sup., p. 25; Rev. Sci. [Pam], 5. set., 4 (1905), 
No. 13, p. 408). —It is stated that the heaviest recorded rainfall in the world occurs 
in Cherra Poonjee in the Indian Province of Assam. The mean annual rainfall of 
this region from 1895 to 1903 was 11.223 meters; that of the region of Bombay was 
6.83 meters. The rainfall of Debundscha in Kamerun was 10.454 meters, principally 
during the summer. The highest re<^orded rainfall during any given year at Cherra 
Poonjee was 14.789 meters in 1851, at Debundscha 14.133 meters in 1902. At the 
latter place 456 mm. of water fell during a single day, June 16, 1902. These heavy 
rainfalls are explained as due to the proximity of w^arni seas and high mountains. 

Weather conditions and statistics (Ann. Rpt. Dept. Agr. Northwest Ter., 1904, 
pp. 7-^^).—This is a summary of observations during the year by the voluntary 
meteorological service of the Northwest Territories on temperature and precipitation, 
with notes on the general weather conditions during eacdi month and the relation of 
crop yields and temperature and precipitation. 

Forecasting the weather and storms, W. L. Moore (Nat. Geo{p. Mag., 16 
(1905), No. 6, pp. 255-305, ph. 5, charts 20).—It is stated that this article is to consti¬ 
tute the first chapter of a treatise to be entitled The New Meteorology. After a brief 
historical note the preparation and use of the daily weather map is explained and 
illustrated. 

A new method of determining the direction and velocity of storm movement de¬ 
vised by E. H. Bowie, which is claimed U) be ‘*a marked advance over anything 
heretofore accomplished in this direction,^' is fully described. The method is based 
uj^n a study of the pressure gradients about the base of the storm, in connection 
with the general drift of the upper air, thus making it possible “to obtain a result¬ 
ant that approaches with close precision to the line of least resistance at the moment 
of the taking of the observations on which the weather chart is founded. In the 
majority of cases his system locates the place to which the storm center will move 
during the coming 24 hours with considerable accuracy.” 

Some aspects of modem weather forecasting, W. N. Shaw (Abs. in Nature 
[London], 72 (1905), No. 1867, pp. 354, 355).--In this address, delivered before the 
Boyal Institution of Great Britain, the close relation existing between weather con¬ 
ditions and barometric distribution and changes is pointed out and some qf the diffi¬ 
culties in the way of quantitative association of rainfall or temperature changes with 
barometric variations are discussed. 

Iplaiida for weather forecasting purposes, W. E, Cooke {Nature [Xondon], 7» 
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{1906)^ No, 1867, pp, S48, discussion of the importance and value of Lock- 

yer|s suggestion regarding this subject (E. 8. R., 17, p. 161) as applied to the meteor¬ 
ology of Western Australia. 

Water and agriculture, L. Thiky {Rev. Ght, Agrmi., 14 (1905), Non. 4, pp- 161- 
164; 6, pp. 198-206; pp. 258-265\ T-8^ pp. 296-307). —This is a general article treat¬ 
ing of the r61e played by water in the life of plants and means of preventing injuries 
by drought, concluding with the statement that the future of Belgian agriculture 
depends in large part on the judicious Use of water in irrigation. 

Natural vegetation and the purity of waters, L. A. Faoke {(hmpt. Rend. 
Acad. Sci. [P<?rw], 141 {190,^}), No. IS, pp. 337-339; af ) S . hi Her. Sri. [PanA<], 3. ser,, 
4 ( 1903), No. 13, p. 466). —It is stated that the puritication of natural waters appears 
to be essentially a ])iological process. 

The oxygen of the air is slowly carried down into the soil with the |)ercolating 
waters and destroys by eremacausis the organic; matter of the soil, at the same time 
inctreasing the vitality and multiplication of the aerobic organisms, which increase 
the fertility of the soil. The opjMisite effect, however, is produced on the patho¬ 
genic anaerobes. The latter, which are useless to plants, are eliminated or trans¬ 
formed afU^r having lost their virulence into auxiliaries of the aerol)es. Certain 
pathogenic; races of organisms show a tendency to return to saprcjphytic tyi)es. which 
appear to be the original form of all micro-organisms in uncultivated soils. 

Geology and underg^round water conditions of the Jornada del Muerto, 
New Mexico, C. R. Keyes (f'. S. Oeol. Surrey, Water-Supply and Irriy. Paper No, 
123, pp. 4^, 9, Ji(js. 11 ).—This bulletin deals with the general character of the 

Now Mexican plateau region, and surface relief, formations, structure, and under¬ 
ground waters of the Jornada del Muerto. ‘‘It presents new and valuable informa¬ 
tion regarding the geologic structure of this large desert area, and shows that the 
conditions are favorable for the extensive occurrence of underground waters which, 
to some extent, are available for irrigation and domestic supplies. The region is one 
of tine climate and fertile soil, and the development of its underground waters will 
afford the means for sustaining settlers at a number of localities.’' 

Water for domestic purposes in North Dakota, E. F. Laud {North iJakotaSta. 
Bui. 66, pp. 559-571). —This bulletin discusses the standard of jmrity for jx^table 
waters, explains the significance of the results of analysis, and reiKjrts quantitative 
determinations of total, volatile, and nonvolatile solids, and chlorids, and qualita¬ 
tive tests for ciirbonates, sulphates, lime, magnesia, and soda in 160 samples of water 
from different parts of North Dakota. Few of the waters from deep artesian wells 
contained as little as 500 parts per million of solids, which has been recommended 
as the maximum limit for waters suitable for drinking puri)ose8. 

The city pf Paris and the water question, L. Guandeau {Ann. Sci Aifron., 2. 
eer., 10 {1905), I, No. 3, pp. 342-401, figs. 2). —^This article first appeared as a series 
of letters to the Temps, of Paris, December, 1904, to May, 1905. It discusses mainly 
three conditions affecting the health of Paris as dei^endent upon the water supply, 
(1) the sewage contamination of the Seine, (2) the unsanitary condition of the sew'er 
beds and farms due to their inability to properly dispose of the sewage brought to 
them, and (3) the lack of means of purifying the water supply derived from brooks 
and streams. 

Sewage disposal by spreading it on the land, including sewage irrigation, is con¬ 
sidered inadequate and unsatisfactory, and various other methods of disposal—the 
bacteriological process (using septic tanks and contact beds) and the Candy process 
(using sprinklers and “ carboferrite filters)—are discussed as possible substitutes or 
supplements. Accounts are also given of studies by Calmette on the biological puri¬ 
fication of sewage. The causes and prevention of the* contamination of the Seine are 
considered. 
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The means of correcting present (jonditions proposed are (1) extension of the area 
of the sewage farms, (2) substitution of bac;teriological treatment for sewage irriga¬ 
tion, and (:i) a combination of the two. Ttie last seems to offer many advantages. 
An account of the Berlin sewage farm and its successful operation is given. 

SOILS—FERTILIZERS. 

The availability of potash and phosphoric acid in soil, G. 8. Fraps {Xorih 
CaroUmt Sta. RpL pp. ^^h'-47) .—This article ^discusses and reviews investiga¬ 

tions relating to the ^‘influences which act to release tlie plant foo<l locked up in the 
soil,” grouping and <letining these influences under three “factors of availability,” 
viz, (1) chemical availability, (2) physical availability, and (3) weathering availa¬ 
bility. These should take into account “the amount of plant focwl which is present 
in forms of combination that can be taken up by the plant; the physical condition 
of the soil; the amount of plant food converted into assimilable forms during the 
period of growth of the plant; the feeding power of the plants.” 

A study of the changes caused by weathering and by varying conditions of mois¬ 
ture, organic matter, and calcium compounds in 3 ty])i(al North Carolina soils is 
reiK)rted. The results show that “ nitric acid of 1/50 normal strength dissc>lve<l from 
40 to 80 per cent as much potash as 1/5 normal nitric*, acid from samples (differently 
treated) of one soil, and from 50 to 90 per cent from another. The amount of phos¬ 
phoric acid soluble in 1/5 normal nitric acid may increase or decrease in a moist soil 
after standing 4 months, but increases if calcium sulphate is present. An increase 
in the amount of potash soluble in 1/5 normal nitric^ acid took place in a soil kept 
moist 4 months, with or without the presence of calcium sulphate. 

“The presence of calcium carbonate had a tendency to decrease the amount of i)ot- 
ash dissolved. There was a difference in tlie behavior of the three soils, one show¬ 
ing a tendency to decrease in soluble potash, while the other two increased. In the 
same'samples the quantity of potash soluble in 1/50 normal acid had decreased. The 
effect of moist calcium <*arbonate was to reduce the solubility of phosphoric, acid 
in 1/6 normal acid as compared with dry calcium carbonate. In one soil calcium 
carbonate increased decidedly the amount of j)hos[)horic acid soluble in 1/5 normal 
acid, and in two soils it decreased the amount. It caused a decrease in the amount 
of soluble potash in every case. Calcium sulphate increased the amount of i>hos- 
phoric acid soluble in 1/5 normal ac'id, particularly in one of the soils. It caused a 
decrease in the solubility of potash in two cases and a decided increase in one. 

“ There is no contradiction in the fa(!t here brought out that calcium salts decrease 
the amount of potash dissolved by 1/5 normal or 1/50 normal nitric acid, and the fact 
that calcium salts c^use more potash to go into soluticui in an aipieous extract of 
the soil—‘liberates potash.’ 

“ The decay of organic matter (starch or sawdust) in a soil caused a decrease in the 
amount of phosphoric acid dissolved, but a great increase in the amount of pottish, 
from 20 to 99 per cent with 1/5 normal acid, and from 11 to 20 i^ercent with 1/50 nor¬ 
mal acid. . . . 

“ There was a variation in the power of soils to convert organic matter into humus 
and retain it. In three soils, the amount of humus gained from starch at the end of 
6i months was 0.0,0.06,0.18; and from sawdust 0.03,0.14,0.30 per cent of the ignited 
soil. A relatively small amount of organic matter added to soils was converted into 
humus. The maximum obtainefl in this work was 3 per cent of the starch and 4.1 
per cent of the sawdust, though from 75 to 95 per cent of the starch and from 30 to 
37 per cent of the sawdust disappeared during the 4 months.” 

On the source, amount, and importance of carbon dioxid in soil, J. Stok- 
hASA and A. Ernest ( Bakt. [rtc.], Abt,, 14 (1906), No. jJp. 7iiS-7S6; 

aba. in Chem. Ztg., 29 (1906), No. 68, JRepert. No. 17, p. 249; Jour. Chm. Soc. [Lon- 
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rion], 88 (1905), No. 515, IT, p. 607). —It is stated that the principal sources of carbon 
dioxid in tlui soil are inicro-organisms and the roots of the higher plants. 

The results of studies by means of special apparatus of the rate of pnMiuetion of 
carlK)n dioxid by micro-organisms and the roots of plants are reporte<l and from 
them it is estimated that the organisms in 1 hectare of soil to a depth of 40 cm. 
produce 75 kg. of carbon dioxid per day during the 200 days a year on which the 
temperature reaches a mean of 15° C. Assuming that a hectare of soil l^ears 2,000,000 
plants of a cereal, the production of carbon dioxid by their roots would, ac(;ording 
to the results reported, ]3e 60 kg. per hectare daily. Of the plants ex|>erimenteil 
with, red clover, beets, and oats proihiced the largest amounts of carbon dioxid. 

It is claimed that the large amounts of carbon dioxid derived from these sources 
convert a notable amount of soil material into soluble forms. It is held that the 
solvent action of roots, especially young roots, is due to this carbon dioxid and not 
to organic acids, which, as Czapeck and Kohn and Kossowich have shown (K S. R., 
16, pp. 844, 1048), are not secreted by plants. 

Contributions to our knowledge of the aeration of soils, F. II. Kino (Science, 
n. ser., (1U05), No. 5(i4, pp. 495-490). —A review of Bulletin 25 of the Bureau of 
Soils (K. S. U., 16, j). 752), claiming that a weakness of the conclusions drawn lies 
in the fact that they are based upon “the mathematiial treatment of a very limited 
series of lalioratory experiments, which, however, have been execnte<l with great 
care,” but have not lieen checked by held observations and experiments. It is 
maintained “that rates of transpimtion, as measured in the laboratory trials, are 
quite inajiplicable for use in giving a measure of the rate of flow of air through soils 
under held conditions.” 

The influence of packing of the soil on the growth of oats, C. von Seklhorst 
and Krzymowski (Jonr. Lotaiw., 5.3 (1905), No. .3, pp. 269-278). —The observations 
recorded indicate that rolling hinders the growth of plants by interfering with trans¬ 
formation of nitrogen in tin* soil and with root breathing. The influence of rolling 
on the lodging of cereals is discussed. 

Bare fallow, C. von Seki.horst (Deut. Jjandw. T*re»8e, 32 (1905), No,*. 71, pp. 60 1, 
602; 72, pp. 608-610; 73, pp. 615, 616). —A review of evidence showing, as Pfeiffer 
claims (E. S. K., 16, p. 858), that bare fallowing is soil robbery and is as a rule l)ad 
practice on ordinary soils (not containing an excess of organic matter). 

Investigations on evaporation from cultivated soils and from uncultivated 
stubble soil, 0. von Seelhorht (Jour. Landw., 53 (1905), No. 3, pp. 264-268). — 
Observations on large vegetation (wlinders are re|X)rte<l which indicates that in case 
of heavy rainfalls more water evaporates from hoed soil than from unhoed, but that 
with small rainfalls the reverse is true. 

Investigations on the percolation of rain water in sandy and loamy soils, 

C. VON Seki.HORST (Jour. fjoiuhr., 53 (1905), No. 3, pp. Observations on 

vegetation cylinders of IJ cubic meter content showed no great difference in the 
amount of evaporation on sand and medium loam soil whether fallow or stubble. 

Some agricultural and geobotanical observations, 8. Kbavkov (Zeml. Ghaz., 
1904, Nos. 46, 47; abs. in Zhnr. OpuUn. Agron. (Jitm. Jour. Expt. Landw.), 6 (1905), 
No, 1, pp. 24-26). —One of the observations relates to the water-soluble salts in the 
soil. The concentration of the soil solutions w^as found to vary greatly according to 
the weather, the properties of the soil, the redief of the locality, and other conditions. 
It was noted that a field apparently uniformly cultivated and with a uniform cover 
of living plants and plant remains showed very different amounts of substances solu¬ 
ble in water at points close to one another. Such fluctuations the author ascribes 
to differences in thickness of the plant cover, to the influence of animals, etc. 
During the winter the soil solution remained almost unaltered; in the spring there 
was in the drained soil a washing out or accumulation of dissolved substances accord¬ 
ing to the character of the weather until a sufflcieiit plant covering grew up, when 
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the concentration was maintained at a certain level; in the less active, undrained 
soil the conditions of concentration were reversed.— p. fireman. 

Diatrihution of the population of Sweden as determined by the g^eolog^cal 
character of the soil, C. Rabot ( Ghgrajihk, 11 (1906), No. 6, pp. S69-S67,figs. 6). 

The sugar-cane soils of Jamaica, 111, H. H. Cousins (Bui. Dept. 
[Jamaica], S (1906), No. 7, pp. —This is a third comrminication on this 

subject (K. S. R., 15, p. 459) and reports mechanical and chemical analyses of 12 
samples of soil witli brief disiuissions of the fertilizer requirements of the different 
samples. The most striking characteristic commf»»j to all the soils was the deficiency 
of calcium carlK^nate. Jn some cases it was not possible to detect any carbonah*s 
at all.” 

Gteological notes on cacao soils, K. 11. Cunningham-Crauj ( Trinnh^d Hot. Dept., 
Bui. Mm\ Inform., 190.n, No. 47, pp. 196-:^(J0).—TheS brincipal rocks that havel^een 
olxerved as forming cacao-bearing soils are iu»ted, the soils themselves are <le8cril>ed, 
an<l suggestions an* given regarding the kinds of fertilizers which should be ustnl on 
the soils of different origin in the culture of cacao. 

Investigations in regard to the phosphoric acid in cultivated land in Java, 
T. Marr (Meded. Pro(fstat. Oost-Jara, 4. »et\. No. 4^ pp- 06-S7, Jigi*. ^).—Many Java 
soils present the i)e(uiliarity of produ(!ing good crops and failing to r(^siK)nd to appji- 
ciitiousof phosphates, although (umtaining less total phosphoric acid than is generally 
considered neceasary for a jiroductive soil (0.1 per cent). The assimilable phos- 
iJioric acid was determined in some of these soils by Schloesing’s meth(Kl of digestion 
in dilute (0.01 to 0.1 per cent) nitric acid (K. S. R., 11, i>. 1111), and Dyer’s methoil 
of digestion in citric acid (K. S. R., 5, p. 1018), using, however, 2 per cent acid. 
The first method showed much less available phosphoriit acid (0.0017 to 0.0234 i)er 
cent) than is considered by de Sigmond (E. S. R., 12, p. 907) necessary for a pro¬ 
ductive soil, viz, 0.075 per <*ent. With Dyer’s method, however, the available 
phosphoric acud was, as a rule, higher (with one exception 0.018 to 0.071 percent) 
and well over the limit set by Dyer for a j>roductive soil, viz, 0.01 per cent. There 
was little or lio relation between the total phosphoric aedd and that found by either 
of the above methods. 

Inveatigations on the potash content of moor soils, I*. N'aoklkk ( Vrtljsrhr. 
Bayer, l^nndir. Rat., 10 ( 1906)^ No. I ( Rrganzumph.), Sup. /, pp. 1^6-133). The aver¬ 
ages of 148 analyses of cultivated Bavarian moor soils are reporU‘d showing a varia¬ 
tion in potash conU*nt of from 0.0544 j)cr cent to O.OHO per cent. The average amount 
of potash in virgin upland moor soil was 0.088 per cent. In spite of the fact that 
most of these soils are well 8up]»lied with ])otaah, they are much Ixsnefited by liberal 
applications of potash fertilizers. Theixitash is apparently in very unavailable form. 

The soil of the Pontine marshes, A. Orth (.;. [nteruat. Kong. Angem. Chem., 
1903, Ber. 3, pp. 74i-7-^).—Analyses of several samples of soil are reported and the 
chanu;ter of the soils of the Roman Campagnais discussed. 

On the difficulty of ascertaining the productiveness of tropical soils, A. 
Couturier (Rul. Amjc. Chim. Suer, ei DiAtill.^99 (1906), pp. 1302-1304; ah». m Chem. 
Centhl., 1906, II, No. 11, pp. 849, 860 ).—The author points out that the climatic 
agencies which have resulted in the formation of tropical and subtropical soils bring 
about a very different series of physical and chemical changes from those which take 
place in the soils of temperate zones. Tropical soils therefore (*an not be judged on 
the same basis as soils of temperate zones. For this reason there is great need of 
careful study of tropical soils. 

Soil analysis and the value of the results in the fertilizing of vineyards, 

A. Hubert (MonU. Sci., 4- 8€r., 19 (1906), II,pp. 682-688; aba. in Chem. Centhl., 1906, 
II, No. 9, p. tfPJ).—Descriptions are given of the methods used, which were in the 
main the official methods of the committee of French agricultural experiment sta¬ 
tion^ Directions for fertilizing based upon analyses of various vineyard soils are 
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j^ven and the value of chemical analyaea in determining the fertilizer requirements 
of soils pointed oat. 

A new method of mechanical aoil analysis, A. Sabanin (5. Intemat, Kong, 
Angeiv, Chem,y 190Sy Ber, pp. 896’-S98), —A method involving the use of small 
amounts of soil (3.75 to 4 gm.) and based upon boiling in a small Erlenmeyer flask, 
passing through sieves, and allowing to settle in cylinders, is briefly described. 

The bacteriological examination of cultivated soils, T. Rbmy (.5. IntemcU, 
Kong, Angew, Chem,, 1903^ Ber. 3^ pp. 784-794), —Comparative studies of the behavior 
of different soil organisms under varying conditions are reported. 

Soil inoculation (Jour. Bd. Agr. [Londoii]^ 11 (1905)^ No. 11^ pp. 669-67S). —In a 
previous publication (E. S. R., 16, p. 541) an account was given of experiments with 
the improved Nitragin for the inoculation of leguminous crops. In the present 
report a description is given of the methods of application and a comparison is drawn 
between this improved inoculating material and that flistributed by this Department. 

As formerly, the Nitragin is prepared for special crops, cultures being now avail¬ 
able for beans, clovers of various kinds, alfalfa, vetches, etc. The cultures are dis¬ 
tributed in glass tul)es and must be protected from heat and too much light. The 
contents of the tubes are to be turned out into water, or better still, fresh milk, and 
nutrient substances, said to be peptone and grape sugar, are diasf>lved in the solution 
before adding the culture. The st^ds to be inoculated are wet with the solution 
and sown at once, care being taken to prevent their drying. Nitragin differs from 
the material prepared by this Department in that it must l)e prevented from drying, 
while the inoculating material of this Department is sent out in a dry condition and 
may be allowed to dry on the seed. The other methods of handling are quite similar 
for the two substances. 

Contribution to the knowledge of nitrogen bacteria, K. Ivohnis (Centbl. 
Baku [etc.], Abi., 14 (1906), Nos. 18-W,pp. 582-604; 22-23, pp. 713-723; abs. in 
Jour. Chem. Soc. [London], 88 (1905), No. 515, IT, pp. 601, This is a review', 

of the investigations by the author during several years past, as well as of similar 
studies by other investigators on nitrogen-fixing bacteria, bacteria w hich assimilate 
nitrates, and urea bacteria. 

f he principal organisms in these 3 classes are descrilHjd, and it is shown that the 
various nitrogen-fixing bacteria (Bacterium pneumoniie, B. lactis viscosum, B. radio- 
bacter, B. radidcola, B. prodigiosum, and B. turcosum) also assimilated nitrates, but to 
different extents. B. agreste did not fix nitrogen but assimilated nitrates vigorously, 
while B. fluorescens decomposed nitrates chiefly by denitrification. In cultures 
inoculated with soil urea was rapidly converted into ammonium carbonate, probably 
by the action of Urobacillus pasteurii, but attempts to isolate this micro-organism 
were unsuccessful. 

The characteristics and behavior in cultures of Bacillus freudenreichii are described. 
This organism showed but small capacity for transforming urea into ammoniacal 
compounds. 

On the value of some new nitrogenous fertilizers, H. G. S6dbrbauh (Meddel. 
K. Landtbr. Akad. EocpUfdU. [Stockholm], No. 85, pp. j^).—The author discusses a 
number of new methods of utilizing the nitrogen of the air for agricultural pur¬ 
poses, and gives an account of pot and field experiments with 2 new^ fertilizers at the 
experiment station at Albano, Sweden, viz., with calcium cyanamid and calcium 
.nitrate. 

The former fertilizer produced an increase in the yield of white mustard of 52.9 
per cent of that of an equivalent amount of nitrogen in nitrate of soda. In experi¬ 
ments wdth oats in vessels buried in the ground, the yield obtained with calcium 
cyanamid was to that obtained with nitrate of soda as 76:100. The increase in the 
straw was, however, relatively larger than in gnun. 
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Pot experiments with oats showed that calcium cyanamid protiuced yields of grain 
from 86.1 to 102.7 per cent of those obtained with similar amounts of nitric nitrogen, 
the total increase in the yields of grain and straw ranging from 86.1 to 98.3 per cent. 
Ammonium sulphate in the same series of trials produced an increase of 95.9 to 101.7 
per cent in the total crop, and of 98.9 to 102.7 per cent in the yield of grain, the 
yields obtained with equivalent amounts of nitrate of soda being placed at 100. 
Similar results were obtained in field experiments with oats. 

When applications of calcium cyanamid containing 150 kg. of nitrogen per hectare 
(134 lbs. per acre) were made directly before sowinj?, a decided poisonous effect was 
produced in the case of mustard, while similar applications added 11 days before 
sowing oats produced no symptons of poisoning whatever. Pure calcium nitrate pro¬ 
duced approximately the same increase in the yield of oats as equivalent amounts of 
nitrate of soda when grown in pots or in plat experiments. 

The effect of the presence of nitrites in calcium nitrate was studie<l in a series of 
experiments wdth oats, nitrate containing different quantities of nitrite, viz, from 
1 to 20 per cent, being applied. It was found that such impure nitrate produced 
fully as good, if not l>etter, results than nitrates free from nitrites, the increase in 
yields of total crop on the former fertilization ranging from 113 to 120 per cent of 
those obtained on the latter fertilization, and in yield of grain from 108 to 113 per 
cent. A bibliography of the subject is given at the end of the report.— f. w. woll. 

Preservation and action of the nitrogen of urine, E. Bohme (Illtis. iMudw. 
Zty.y U {1904), Nos. 87, pp. 1001, 100^, figs. S; 88, p. 1011, figs. 7; 89, pp. 1023-1025, 
figs. 6; abs. in Centbl. Agr. Chem., 34 (1905), No. 5, pp. 300-305; Jour. Chem. iSoc. 
[London], 88 {1905), No. 513, IT, p. 477).—In the experiments reported gypsum, 
used at the rate of 10 per cent, reduced the loss of nitrogen to 7 per cent in 250 days, 
untreated urine losing 56 per cent of its nitrogen in that time. Sulphuric acid (1 per 
cent) reduced the loss to 5.5 per cent, while 2 per cent of sulphuric acid retained all 
of the nitrogen. 

Addition of lime and gypsum increased the action of the urine when used as a fer¬ 
tilizer. Urine treated with these sub8tan(!eH and with sulphuric acid gave better 
results when applied before seeiiing than as a top-dressing. The nitrogen of the 
urine was almost equal in effect to that of sodium nitrate. 

Ammoniacal nitrogen as a plant food, Gkrlacii and Vooel ( Centbl. Baht, [etc.], 
2. Afit., 14 {1905), No. 3-4, pp. 124-128, figs. 2; abs. in Chem. Centbl., 1905, L No. 24, 
p. 1609 ).—Parallel experiments were carried out in sterilized soil in pots of special 
construction to test the comparative effect of ammoniacal nitrogen (ammonium sul¬ 
phate) and nitric nitrogen (sodium nitrate) on the corn plant. 

Notwithstanding the fact that no nitrous or nitric organisms were present and no 
nitrites or nitrates were formed in the soils to which ammonium sulphate was added, 
the yields of dry matter and the nitrogen content of both the alx)ve ground an(l 
below ground parts of the plants were markedly increased. The yields of dry matter 
and nitrogen content per pot w^re, respectively, 55.42 and 0.189 gm. without appli¬ 
cation of nitrogen; 80.88 and 0.445 gm. with sodium nitrate; and 72.54 and 0.387 gm. 
with ammonium sulphate. These results indicate that the maize plant can take up 
and use the nitrogen of ammonium sulphate without nitrification. 

Ammpnium salts or nitrate of soda, Clausen {Deut. Landw. Presse, 32 {1906), 
No, 72, pp. 611, 612 ).—An account is here given of experiments during 19()4 with 
oats on a moderately loamy sandy soil to determine the relative effect of ammonium 
salts and nitrate of soda on dry and moist soils, one series of plats receiving only the 
natural rainfall, another being kept moist by irrigation until 3 leaves had appeared, 
and a third kept moist until the time of harvest. 

The nitrate of soda gave the best results on the unirrigated soil, but was less effect¬ 
ive than the ammonium salts in the other 2 cases. The lower efficiency of the 
iritrate, however, was apparently not due to washing of nitrates into the drainage, 
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since the plat receiving the larger amount of water gave a larger yield with nitrate 
of soda than that receiving the smaller amount. 

Nitrate by-product, Aumann {Ahs. in Ceritbl. Agr. Chem,, SS {1904) ^ im^p. 
86^). —A product obtained by the evaporation of water from the holds of ships carrying 
nitrate of soda is found on the market under the name of nitrate by-product. It con¬ 
sists largely of common salt, but contains small amounts of potash and 3 to 4 percent 
of nitrogen cx)rresponding to 18.2 to 24.3 per cent of nitrate of soda. Attention is 
called to a spurious article, consisting almost entirely of salt, which is Ixung sold 
under the same name. 

Calcium nitrate in agpriculture, E. S. Bellenoux (Compl. Rend. Acad. Sci. 
[PrtW«], 140 No. J8y p. 1190; ahn. hi Jour. Chem. Hoc. [Londmi]^ 88 {1905)y 

No. 513y //, p. 478). —Comparative tests of sodium and calcium nitrates on potatoes 
and sugar beets are reported which show an increase of 1.8 per (;ent of starch in the 
potatoes and 1.37 per cent of sugar in the beets in favor of the plats fertilized with 
calcium nitrate as the average of several years^ experiments. The calcium nitrate is 
prepared by the acrtion of sodium nitrate on calcium chlorid, the sodium (4ilorid sep¬ 
arating out on (concentration. 

On some constituents of Manchester soot, E. Kneccut {Mem. and Proc. Man¬ 
chester Lit. and Phil. Soc.y 49 {1905)y pi. 3y No. 14y pp. 10; Chem. Nemsy 91 {1905)y No. 
:237(jy pp. 259-261 ).—A detailed study is rep<3rted from which the following averages 
are estimated: Ammonium sulphate 10.7, ash 19.6, ticid (constituents 10.9, and hydro¬ 
carbons (benzene extract) 13 per cent. 

The Tunisian phosphates, L. PERViNQUiicRE {Rev. Sci. [Par«V»], 5. ser.y 4 {1905)y 
No. 12y pp. 353-361y Jigs. 3). —An a(ccount is given of the discovery, character, and 
exploitation of these i>hosphates, especially the very rich deposits of (lafsa. Analyses 
reported show these phosphatc^s to contain from 60 to 66 per cent of tricalcium phos¬ 
phate, 10 to 15 per cent of (alciiun carbonate, and 1.25 to 2.50 per (;ent of alumina 
and iron ox id. 

On the action of organic acids on phosphates, A. Quartaroli {Staz. Spar. 
Agr. Ital.y 38 {1905) y No. 1-2 ypp. 83-113; abs. in Jour. Chem. Soc. [London] y 88 {1905) y 
No. 514y JIj p. 549 ).—A series of studies is reported which leads to the conclusion 
that the oiganic acids which usually occur in plants first render insoluble phosphates 
soluble and then convert them into dihydrogen phosphates. Any free phosphoric 
acid which may be produced is converted in the plants into a dihydrogen salt. This 
is explained by the lower acidity of organic acids as compared with phosphoric acid 
and by their greater attinity as compared with acid phosphates. 

Potash for mangolds 6tnd potatoes on moor soils, H. von Feilitzen {JSven- 
ska Mosskulturjor. Tidskr.y 19 {1905) y No. 2y pp. 91-lOOypls. 4, .%• /)•—The author con¬ 
ducted experiments witli mangolds and imtatoes in vegetation vessels placed in 
ground of 1 square meter surface area. 

The most economical results in fertilization of these crops with potash on moor 
soils were obtained by applying the high-grade salts. It was found, and is plainly 
shown by lithographic reproductions of the crops grown under different systems of 
fertilization, that abnormal changes in the vegetative parts of these crops appeared 
whenever the soil was in marked need of potash.—p. w. woll. 

Fertilizer experiments with lime, M. Hoffmann {Arb. Deut. Landw. Gesell.y 1905y 
No. 106ypp. XIV276y figs. 2). —This article discusses the chemistry of lime and 
reports in detail a series of experiments made from 1899 to 1903 on 150 farms in 17 
different regions of the German Empire under the auspices of the fertilizer section of 
the German Agricultural Society, cooperating with local societies or experiment 
stations. 

Of the 160 experiments imdertaken only 79 were properly carried (nit according 
to the five-year plan which included one crop of legumes and 2 of potatoes, but 
excluded hare fallow. 
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In the majority of cases applications of lime were beneficial. On light soil poor in 
humus and in dry seasons, however, the carbonates proved preferable to the more 
caustic quick lime. Practical deductions regarding methods of application of different 
forms of lime are drawn. 

The injurious effect of g3rp8um in vegetation experiments in zinc pots, 

D. Meyer {Fiihling^s Landw. Ztg.^ 54 (1905)^ No. 8, pp. 261-^67). —Previous expej^- 
ments having shown that applications of gypsum resultecl in a decrease in yield in 
the case of certain crops grown in zinc pots on a soil composed of sand and 2J per 
cent of peat, further experiments w’cre undertaken to determine the cause and extent 
of this action, as w^ell as the bc*ha\ior of different crops grown under such conditions. 

Parallel experiments in zinc pots and in earthenware pots showed that the yields 
were uniformly larger in the latter, but that different plants vary widely when 
grown under the same conditions. The <lecline in yield following applications of 
gypsum in zinc pots was especially marked in the (‘ase of leguminous plants. The 
injurious effect of the gypsum was overcome by applying with it a certain amount of 
calcium or magnesium carlnmate, and was not observed wdien the artificial soil 
mixture w^as made up of sand and 10 per cent of ordinary field soil. 

Further experiments are considere<i necessary to dtdermine the exact cause of the 
injurious effect of the gypsum and the behavior of different crops toward this sub¬ 
stance under varying conditions. 

On the injurious action of gypsum in vegetation experiments in zinc pots, 

B. Tacke (FnhUvg^s Landw. Ztg., 54 (1905), No. 10, pp. Sdl, A brief note on 

Meyer’s article referred to above. 

The author calls attention to the earlier w'ork of Fleischer « and Tacke and Tmmen- 
dorff ^ with gypsum on acid upland moor soils, which indicated that the injurious 
effect of gypsum ol)served, espe<’ially in the case of leguminous plants, was due to 
the setting free of acids to which such plants are especially sensitive. A similar 
explanation is offered for Meyer’s results, the injurious effect of the gypsum being 
heightened in the case of the zinc pots by the action of the zinc dissolved by the free 
acids, ^ as indicated by the author’s experiments on acid moor soils. 

Some of the more recent investigations on the use of commercial fertil^ers, 
Bippert ( FahlingU Landw. Ztg., 54 (1905), No 18,pp. 608-620).—k review of investi¬ 
gations relating especially to the comparative fertilizing value of nitrogen in form of 
ammonia and nitrate and of different forms of phosphates and potash salts. 

It is pointed out that in judging of the efficiem'y of a given fertilizer account must 
be taken of a number of different factors, including geographical position, climate, 
amount of precipitation, geological character of the soil, chemical and physical prop¬ 
erties, depth of the surface soil, as well as the character of the subsoil. 

The investigations discussed include experiments by Kruger, Klopfer, and Schneide- 
wmd on the comparative fertilizing value of ammonium salts and nitrates used 
alone or in mixture with peat or soil and applied as top dressing or mixed with the 
soil (E. S. R., 15, p. 130; 16, p. 554); exjHjriments at Lauchstadt on the use of phos¬ 
phoric acid in connection with manure of various kinds, and on the relative value of 
Welters phosphate, su^rphosphate, and Thomas slag (E. S. R., 16, p. 664); and 
experiments by Schneidewind, Meyer, and Wagner on the comparative value of 
potassium sulphate, potassium chlorid, 40 per cent potash salt, and kainit, as weU 

as on the infiuence of the associated salts in potash fertilizers (E. S. R., 16. dt> 660 
760,861). ^ » » PP- wo, 

Analyaes and valuations of commercial fertilizers, J. P. Street, W. P. Allek, 
and V. J. Carbbrry ( New Jersey SUih. Bid. 187, pp. 21) .—Analyses of 232 samples of 

Landw. Jahrb., 1891, p. 607. ~~ 

^Mitt. Ford. Moorkultur, 1899, p. 175. 
landw. Jahrb., 27 (1898), Erganzungsh., IV, p. 269 (E. S. R., 10, p. 941), 
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fertilizers, representing 96 manufacturers, are reported with a schedule of trade val¬ 
ues of fertilizing materials for 1906. 

Analyaes of commercial fertilizers, H. J. Whbblkr bt al. {Rhode Island /Sfa. 
Bui, JOSy pp. ^‘This bulletin contains the results of such analyses of bone, 

tankage, and of ready-mixed potato fertilizers as have been found on sale in Rhode 
Island during the spring of 1906.** 

Analyses of commercial fertilizers (SotUh Carolina RUi, Buis. IlOy 111, 11^, IIS, 
pp. 4 each). —Tabulated analyses of 160 fertilizers. 

Fertilizer analyses, fall season, 1904, to spring: season, 1905, B. W. Kil¬ 
gore {Bui. N. C. Bd. Agr., 26 {1905), No. 7, pp. 77). —The names and guaranteed 
composition of fertilizers registere<l for 1905, and analyses and valuations of 67l) sam¬ 
ples of commercial fertilizers and 108 samples of cotton-seed meal, examined during 
the fall of 1904 and spring of 1905, with explanations regarding tenns used in fertili¬ 
zer analyses, freight rates, valuation, etc. 

Mineral products of the United States, calendar years 1895 to 1904, 

D. T. Day {U. S. Geol. Survey, 1905, Aug., folio). —The (juantity and value of the 
different products during the years named are given. Among the products of special 
interest from an agricultural standpoint are gypsum, of which 940,917 short tons, 
worth $2,784,325, were produced in BK)4; marl, 25,000 short, tons, worth $20,000; 
and phosphate rock, 1,874,428 long tons, w'orth $6,873,625. 

Working in Great Britain of the fertilizers and feeding stuffs act, 1893 
{Minutes of Endei^re before Dept. (hw. Bd. Agr. and Fisheries [Lirndoii], 1903, pp. 
Ill+236). —A detailed report of evidence, a summary of which was noted in 

E. S. R., 16, p. 961. 


AGRICXTLTURAL BOTANY. 

Report of the botanist, J. W. Blankinship {Montana Sta. Rpt. 1904t pp. 219- 
224). —An actcount is given of the various lines of investigation carried on by the 
author during the period covered by this report. A considerable portion of his time 
was given up to the study and determination of the Ix^tanical collections that have 
been made, and some work was done in collecting, naming, and mounting }>arasitic 
plant disease material, with the hope of getting together sufticdent material for a 
publication on the j)arasitic diseases of the State. 

A brief account is given of a distjase of cottonwoo<l8 which seems to l)e of an 
infectious nature and whii’h attacks the different species of cottonwood growing in a 
numlier of the largest cities of the State. The same species in the wild state do not 
seem to be affected. The princiiml symptom of disease is the yellowing of the foli¬ 
age ac^companied by bleeding from the limbs and trunks, and when cut the wood 
shows a diseased condition of the tissues extending downward from the points where 
the bleeding takes place. The author suggests the name “cottonwood yellows** 
for this disease, and its diagnosis and treatment are to lie the subject of furtlier 
investigation. 

In cooperation with the horticulturist, collections have been made of a number of 
plants to test their adaptability for ornamental cultivation. Notes are also given on 
a number of introduced plants that threaten to become troublesome as weeds, etc. 

The physiological effects of Bordeaux xuixture, R. Schander {Landw. Jahrh., 
33 {1904), No. 4-5, pp. 517-584; dbs. in Jour. Bd. Agr. [London], 12 {1905), No. 7, 
pp, 413-416). —After distjussing the effect of copper on plants and the use of Bor¬ 
deaux mixture as a fungicide, the author gives an account of an extended series of 
experiments to test the effect of Bordeaux mixture upon the host plant, wholly aside 
from its action as a fungicide. 

The various theories regarding the supposed stimulating effect of Bordeaux mixture 
are reviewed, and the author rejecte the idea of a stimulating effect acting through 



452 


KXPEBIMENT STATION BECORD. 


the epidermis of the leaves, stating that wherever the copper penetrates the cuticle 
it acts injuriously upon the protoplasm of the leaf cells. The copper left in the soil 
as a result of repeated sprayings can not be other than injurious to the plant, especially 
if present in appreciable (juantity. 

The beneficial action of this fungicide is attributed to a numl)er of fetors, the 
principal of which are the ac^tion of the lime, the repression of many insects by.» 
spraying, and the influence of a thin coating of copper on the assimilation and trans¬ 
piration of the plant. The latter of these factors is l)elieved to 1)6 the most important, 
and to it much space is given. The author considers that the thin coating of copper 
hydrate on the leaves protects the chlorophyll against the injurious action of too 
intense light and diminishes the transpiration of the leaves. No chemical action 
takes place, the l)eneficial results being due solely to the physical action of the thin 
layer of copper in reducing the intensity of light. As a practical application of this 
theory, it is suggested that the strength of Bordeaux mixture might be regulated to 
suit the character of the season, expf»8ure, etc. 

Attention is called to the occasional injury to foliage and fruit from the use of 
Bordeaux mixture. This seems due in many instances to the use of too little lime 
in making the fungicide, but similar results have been observed when there was an 
excess of lime used. The amount of injury seems to vary for different plants, and it 
is influenced by different climatic (‘onditions. In general the excess of lime seems 
to check the injurious effects of (topper sulphate, but in the case of apples and peaches 
it is not wholly able to prevent it, and in addition a superabundance of lime very 
greatly reduces the adhesiveness of the fungicide. The excess of lime is also asso¬ 
ciated With a reduction in the amount of copper hydrate, and, as a consequence, its 
fungicidal action is diminished. 

The author inclines to the l>elief that in practit^e it will be found Ix^st to use equal 
weights of lime and copper sulphate. There appears to be no reason for not following 
this proportion in spraying grapes, apples, pears, and potatoes. For spraying 
peaches 2 parts of lime to 1 part of copper sulphate should be employed, and the 
number of applications should be as limited as possible, sprayings never being made 
during rainy or cloudy weather. 

Notes on water transfer in plants, II. II. Dixon (ScI. Pror. Roy, Dublin Roc.^ 
n. ser.j 11 (1^05), No, />//. 7-1 ^).—In considering the possibility of the participa¬ 
tion of living cells of the stem of a plant in the elevation of the transpiration current, 
the author has reviewed the experiments of llrsi)rung, who concluded that the cells 
assist by 4lirectly elevating the water or partially 8Ui)porting a hydrostatic head, and 
by keeping the vessels and tracheids in a condition suitable for transmitting water. 
The author carried on experiments with living stems and attached leaves, and he 
gives quite a different interpretation of the rt^sults obtained. 

When portions of the stem were killed by heat the leaves beyond wilted, indicat¬ 
ing that the cells of the stem exercised no esi)e(nal function in the elevation of water. 
Where only very short portions of the stem were killed little injury appeared, but 
when 2 to 5 cm. of the stem was killed the leaves showed injury in proportion to the 
length of stem destroyed. This injury had a progressive effect, which is attributed 
to the introduction into the leaves of poisonous or plasmolyzing substances from the 
dead cells. This action was repeatedly shown by immersing freshly cut stems in 
decoctions made by boiling stems of the same kind and cooling the fluid. As com¬ 
pared with stems immersed in fresh water, wilting took place much earlier with 
those immersed in the decoctions. 

In order to show that this effect was not due to clogging, the bottom of the 
immersed stems was cut,off at frequent intervals, and the injurious properties of the 
decoctions were retained after repeated filterings. Some slight injury may have 
been due to clogging of the water-conducting tissues of the plant by comparatively 
mpermeable sabstancee, but the filtering would have removed most of these. It is 
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possible that the application of heat in these experiments may to some extent have 
permanently interrupted the water supply by breaking the water columns, on the 
continuity of which the water supply of the aerial portions dei)ends. 

On the movements of petals, Esther P. Hensel ( Unir. [AW>r.] Studiei^f 5 (1906)^ 
pp, S8), —A rej)ort is given of an investigation of the physical (*auses which 
bring about the 0 |)ening and (^losing movements of certain flowers. In this investi¬ 
gation experiments were carric'd on with the dandelion, four o’clock, morning glory, 
evening star, evening primrose, and flax, and oljservations made upon a large num- 
l)er of other flowering plants. 

It is shown that the opening of the dandelion flowers can bc^ c^ontrolled by keep¬ 
ing the flowers at a lower temperature than normal, and when the opening has been 
retarded they can be caused to open by the application of either dry or moist heat. 
It was found possible to close any ephemeral flower before its time by an extra 
amount of beat, either moist or dry. It is impossible to open an ephemeral flower 
by placing the jilant in a lower temperature, since this checks growth, and opening 
with this type is a matter of growth rather than one of stimtdus. 

In the study of the different plants, light, humidity, and water content of the soil 
were eliminated as [Missible physical factors, and it was ff)und that heat, by its vari¬ 
ations during 24 hours, is the direct cause of movement in those types of flow'ers that 
bloom for more than one day. The closing of ephcmieral flowers can be delayefl 
several hours by a temperature which is (constantly lower than normal. The cause 
of the iHjriodic movements of flowers lasting more than a single day is attributed to 
the influence of variations of temperature, acting not through turgescence, but by 
stimulation of the protoplasm. 

A preliminary report on the Hymeniales of Connecticut, E. A. AVhite 
{Conn. State Oeol. and Nat. Hid. Snrveit Bnf. pp. .V/, pl.^. 40). —The author gives a 
list, together with descriptive* and critical notes, of ttte fl(*shy and woexiy fungi known 
to oc(nir within the State of Connecticut. The aim has been to compile as far as 
possible a complete and accurate list of native siHJcies rather than to prepare original 
keys, tecchnical descriptions of species, etc. 

Notes on amanitas, W. A. Kkllerman {Mijcol. 3 {190.5)^ Non. 41 ^ pp. 
t61-164i 3; 43^ pp. 103-168, Ji(fn. 3). —Illustrated notes, technical descriptions, 

and general accounts are given of a number of species of Amanita, of which A. rrma 
and A. nolitarki are figured and desc^riljed. B(^th of these species are said to be highly 
poisonous. 

A yellow race of Bacillus pseudarabinus from the quince, R. G. Smith 
(i>oc. Linn. Soc. N. S. Walen, ^9 {1904), pt. 4, pp- 800-86^). —While making a study 
of the bacterial flora of some ])ranches of quince a number of species were collected, 
one of which appeared in great abundance and was made the subject of considerable 
investigation 

The general morphology of the organism seemed to indicate that it was closely 
related to Bacillm pseudarabinun, except that the bacterium from the sugar cane was 
always white w'hile that from the (piince was yellow, varying from a pale buff on 
gelatin to a deep yellow on potato. Further study convinced the author that there 
are no specific differences in the organisms but that they are white and yellow races 
of the same species. 

The bacterial origin of Macrozamia gum, R. G. Smith {Pro<\ lAnn. Soc. N. S. 
Wales, 29 { 1904 ), pt. 4 , pp. 863-868).—In continuation of his investigations on the 
bacterial origin of certain gums, the author reports the isolation from Macrozamia 
spiralis of a species of bacillus to whicdi the name B. macrozarniiv is given. The 
morphology of the organism and the characteristics of the gum it forms are described. 
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FIELD CE0P8. 

Variety tests of grains, A. Atkinson (Montana Sta. Rpt. J904, pp. — 

The average results obtained at the station with 28 varieties of spring wheat, 16 of 
barley, and 14 of oats grown on one-sixtieth acre plats from 1900 to 1904, inclusive, 
are given in tables. 

Nineteen varieties of wheat gave an average yield of 50 bii. or more per acre, the 5 
leading varieties and their yields being as follows: Kubanka, 59.9; Glyndon 692, 59; 
Glyndon 650, 58.7; (Jlyndon 715, 56.8; and Russian 2955, 56.3 bu. per acre. Wild 
Goose ranked 6rst with an average weight of 62.4 lbs. per bushel. The latest 
varieties, Glyndon 768, Boulton blue stem, and Redhfe, recpiired 127 days to mature, 
and Bart Trenienia and Pringle Champion, the earliest sorts, 120 days. 

New Zealand, a 2-rowed barley, gave uniformly good results during the 5 yeans 
and ranked first with a yield of 82.5 bu. iK»r aeri‘. Berkeley, a 2-rowed beardless 
variety, stood last in yield with an average of 46 bu. per acre, and also in weight per 
bushel with 51.4 lbs. (hiy Mayle. a hulless variety, gave an average weight of 64.6 
lbs. per bushel, standing first in this regard. No. 5590, obtained from this Depart¬ 
ment, gave the second largest yield, averaging 77.7 bu. for 4 years, and Mandscheuri, 
California Prolific, Italian, Manhattan, and Imjjroved Clmyenne produced over 70 
bu. for the 5 years. 

Fourti^en varieties of oats ranged in average yields from 101 to 123.5 bu. i)er acre, 
with Progress, Wide Awake, and Improved American as the leading sorts. Swedish 
Select, not im^luded in this test, pnaiuced 133.4 bu. per acre in 1904. Victoria stood 
last in productiveness but ranked first in weight per bushel with 42.8 lbs., and in 
earliness, with a growing period of 110 days. The latt'st varieties, American White 
and Bland White, re<pured 122 days to ripen. All varieties weighed over 39 lbs. 
per bushel. 

The yields of the different field crops grown on the station farm are reconled and 
a brief description of coojjerative t<*sts is given. Tn 1902 tests were carried on by 50 
fanners in 16 counties; in ltK)3, by 204 in 21 counties; and in UKH, by 84 in different 
parts of the State. 

Summary of press bulletins [on field crops] (Oklahoma ^Sta. Rpt. pp. 

3^-41, Previously published articles on the culture of siafit, cowpeas, corn, 

and cotton are reprinted. Spring-sown spelt i)roduced at tin* station 9.8 bu. of grain 
per acre and 0.68 ton of straw, and a fall-sown crop, 6.9 bu. of grain and 0.82 ton of 
straw. Spelt has not given promise of furnishing pasture during fall and winter. 

Field crops at Wagga Experimental Farm, G. M. McKkown (Apr. Gaz. N. S. 
Wales, 10 (1905), No. 4^ pp- 337, 338). —Among 24 varieties of whe^t P’ederation stood 
first with a yield of 22 bu. 15 lbs. per acre. Of different quantities of seetl per acre, 
40 lbs. gave the highest yields. Drilling provtMl more satisfactory than broadcasting. 

The improvement of poor pastures, T. H. MiimLEToN (Jour. Apr. Rci., 1 (1906), 
No. 1, pp. J^^-146). —The results for 2, 3, an<l 8 years of 6 exiveriments in manuring 
poor pastures are described. On a light soil potash produced but little effect, and on 
heavy soils phosphatic fertilizers gave highly i)rofitable returns. In the first years 
the use of other fertilizers was not justified by the results, but where the work was 
carried on for 8 years lime was profitable after the first 3 years and potash the last 2 
years. Nitrogenous fertilizers were but little effective. Phosphatic fertilizers pro¬ 
moted the growth of TYifolium repens, T. minus, and Medicapo lupulina. These plants 
improved the soil and increased the stand of grasses. Lime favored the increase of 
graases in the herbage. The first few years the available potash of the clay soil was 
apparently sufficient for the leguminous plants, but later the use of potash fertilizers 
m ordinary poor pastures became necessary. Basic slag, owing to its content of 
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phosphoric acid and lime, is considered useful in beginning the improvement of poor 
clay pastures. Specific directions for the treatment of poor pasture lands and the 
considerations upon which they are based are given. 

Fertilizer experiments with Jerusalem artichokes, H. Blix {Jour. Agr. l*rat., 
n. ser.j 9 {1905), No. 17, pp. 548,549). —^The culture of Jerusalem artichokes is dis¬ 
cussed and the results of fertilizer experiments are reported. 

An application of 15,000 kg. of barnyard manure, 800 kg. of superphosphate, and 
200 kg. of muriate of potash per hectare, spread over the entire surface of the field, 
gave a yield of 38,323 kg. as compared with 30,556 kg. where manure alone was used, 
and 81,879 kg. where manure and superphosphate were applied together. When 
applied in the drill the application of manure and suj)eriiho8phate resulted in a yield 
of 33,428 kg., and the complete application in a yield of 42,218 kg. 

From these results it is concluded that potash is the dominating element in the 
culture of Jerusalem artichokes, an<l that applying the fertilizer in the drill gives 
better results than applying it broadcast, because a larger amount of potash is made 
immediately available to the plants. 

Remarks on the “popping” of Indian corn, F. II. Stoker (Bnl. Hussey lost., 
S {1904) y pt 4, pp. 74-79). —Experiments are reported to disprove that the popping 
of pop corn is due to the oil in the grain, and to determine whether popped corn 
contains any more soluble starch or other form of dextrin than the original groin. 

Whole grains were leached with ether until the oil was removed and were then 
dried slowly in the air. When these grains had become thoroughly dry they popped 
upon being heated, although they contained no oil. The exj)erimeiit also indicated 
that perfect dryness in the kernel is recpiired for the best success in popping. Sam¬ 
ples of popped corn grounds dried at 100° C. contained 19..80 per cent of matter sol¬ 
uble in water, an<l unpopped corn treated the same way yielde<l 21.12 per cent. 
Only mere traces of matters capable of reducing cupric oxid were determined in both 
kinds of samples, with, perhaps, the larger trace in the sample from the unpopped 
corn. 

Samples of meal from popped corn dried at 95 to 100° C. tjontained 7.45 percent of 
moisture, and meal from unpopped corn 12.13 per cent. It did not appear that any 
soluble starch is formed during the act of poj)ping. A test in preparing soluble 
starch from popped and unpopiJed corn left the impression that rather more soluble 
starch was secured from the uni>oppe<l than from the poppeil sample. 

Studies on the property of popping by several investigators are review’ed, and 
other experiments in this line by the author are described. He found that the 
removal of the outer skins of rice pop-corn kernels prevented lapping, and this was 
the case w hether the kernels had first been soaked in ether for 3 or 4 days and drieil, 
or not. Of whole kernels cut in two crosswise of their length only the outer halves, 
or those farthest from the cob, popped when heated; and the same result was 
obtained after soaking in ether for 5 days and drying for 1 or 2 hours at 100° C. 
But when the kernels were cut in two lengthwise both parts popped readily in some 
trials. When the kernels were divided into quarters the parts lying near the cob 
did not pop, while in some of the outer iwrtions the proptirty w^as not destroyed. 

“It is plain from the foregoing trials that the skin of the grain exerts a very 
decided influence on the act of popping. It would appear, indeed, that both the 
structure of the individual starch grains in the kernel and the toughness of the 
restraining skin which envelopes them all, act to control or modify the manner in 
which the moisture in the starch grains when suddenly heated is converted into 
steam of such high tension that the explosive act of popping results, whereby both 
the skin of the seed itself and the envelopes of most of the starch grains in the seed 
are ruptured.” 

Ootton growing on sandy upland soils, G. W. Carver {AUibama Tuskegee Sta. 
Bui. 7, pp. Ilf figs. 19 ).—Former work in this line has been previously noted (E, S, 
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R., 17, p. 16). These experiments were made on a light sandy soil, which produced 
cowpeas in 1903. The cowpea stubble was plowed under, the land treated with 100 
lbs. each of acid phosphate and muriate of potash mixed with 10 tons of barnyard 
manure and swamp muck i)er acre, and w^heat, oats, rye, vetch, and other crops grown 
for grassing. These crops w ere pastured and later tumeil under. Before the cottf)n 
was plante<l the land w as again fertilized, as has just l)een described. The followinj; 
yields per acre were secured : 


Variety and mil tettl with cotton. 



Variety. 


1 

1 Siied eot- 
! ton. 

I 

Lint. ! 

1 

Seed. 

Lint At 1 Seed at 
10 e-ts. per 70 cts. per 






lb. 

100 lbs. 




1 PoHudit. 

Poitnfln. 

J'tnindH. 



King. 



. 1,290 

m 

840 

• wr> 1 

8.5.88 

Russell Big Boll.... 
Wlllet Red Leaf.... 



. 1,340 

470 , 

870 

47 { 

6.09 



. 1,290 

400 

890 

40 

6.28 

Berry Big Boll. 



. 1,800 

.V20 

1,080 

.52 

7.56 

Peterkin. 



7fi0 

280 i 

470 

28 

3.29 

(!rofisland. 



. 1,2.% 

180 

770 

18 

5.39 

Culpepper. 



. 1,100 

390 1 

710 

39 

4.97 

Kxeelslor Prolitie... 



. 1,240 

120 1 

820 

42 

.5.74 

Mixed seed. 



. 970 

350 1 

620 

35 

4.34 


Brief notes art* given on each variety and on the slight disease attack observe<i in 
the experiment. The value of clean culture was brought out in a trial in which dif¬ 
ferent amounts of cultivation were given. 

The commercial cotton crop of 1903-4, J. L. Watktnh ( U. 6’. Dept. A(fr.y 
Bur. Sloth. Bol. pp. 101). —Statistics for the cjornmercial cotton crops for 5 years, 
1899-1900 to 1903-4, are summarized. 

The distribution of the crop from the different States and Territories for every year 
of the period is shown and the number of bales shij^ped in the different StaU^s from 
the various railway stations is recorded. The distribution of the Sea Island cotton 
of the crop of 1903-4 is also given, together with miscellaneous statistics for a series 
of years bearing on the acreage, yields, prices, and values of the crops; exports and 
imjMwts; the cotton-spinning industry; and the cost of picking. The world’s con¬ 
sumption and production of cotton is showrn in tables and briefly discustied, and the 
imports and exports are given for different foreign countries. 

The commercial crop of 1903-4 was greater than the crop of 1899-1900 by over 
900,000 bales, but smaller than any other crop since that season. During the last 5 
years the crop in Arkansas showed an extreme fluctuation of 336,728 bales; in (Georgia, 
326,619; in Mississippi, 379,264; and in Texas, 1,088,094. In Alabama and the Caro- 
linas the output has been comparatively steady, while, with the exception of the 
unfavorable season of 1903-4, the crop in Indian Territory, Louisiana, and Oklahoma 
has steadily increased. Ifi 4 years the increase in Indian Territory was 234,836.bales; 
in Ix)uisiana, 194,680, and in Oklahoma, 111,447 bales. The average cx)mmercial 
movement from the cotton States and Territories for the 5-year period was approxi¬ 
mately 10,200,000 bales, as compared with an average of 9,667,000 bales the previous 
5 years. 

This bulletin is the last in the series dealing with the commercial movement of 
cotton issued by the Bureau of Statistics of this Department, this line of work having 
been transferred to the Bureau of the Census. 

The color of hemp seed, C. Fruwiuth {Fuhling^e Landw. Zty., 54 No. 10, 

pp. -The results of investigations show that of light gray and light and 

dark-grayish brown fruits of hemp, those light gray in color were lowest in weight 
and germination. The color of the fruit was transmitted to the larger proportion of 
the fruits of the progeny, and it was observed that in the same plant the fruits were 
quite uniform in c6lor and shape. 
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Potato culture, A. J. McOlatchib (Arizona Sta, BtU, 61, pp. 641-646 '),—General 
directions for growing potatoes in Arizona are given. 

In the Salt River Valley the moat favorable time for planting is the early part of 
February. At Yuma planting is done a little earlier, and in the Upper Gila a little 
later. The tubers usually reach their full size early in June. Fall crops planted 
late in August and early in September produce tubers during November, but do not 
reach full maturity. Burpee proved to be the most desirable variety for planting at 
the station, and Early Rose and Triumph also gave good results. 

Sugar-beet culture, A. J. McGlatchie (Arizona Sta, Bui. 51,pp. 63S-5S6,flg, 
Directions for growing sugar beets, based on experiments conducted by the station 
during the past 6 years and previously noted (E. S. R., 18, pp. 342, 641), are given. 

In the experience of the station the seed may be planted either during the latter 
jmrt of September and the early part of October, or from the latter part of January 
to the middle of March. Fall planting requires irrigation every 10 days until Decem¬ 
ber, and usually 2 heavy applications of water in February, while winter-planted 
beets are irrigated from April to June, the total quantity of water varying from 1.5 
to 3 acre-feet. Beets planted in the fall mature late in March and then readily pro¬ 
duce seed stalks. The winter plantings are ready for harvesting in July. After they 
have reached their maximum size they begin to lose in sugar and purity and soon 
detjay. 

In experiments conducted for 4 years in the Salt River Valley the yields rangetl 
from 5 to 18 tons of beets per acre, averaging 9.7 tons for fall planting and 11.5 tons 
for winter planting. The sugar content in fall and winter-planted crops averaged 
13.1 and 14.8 per cent, respectively. The cost of growing beets in this locality is 
estimated at from $30 to $40 per acre. 

The influence of environment upon the composition of the sugar beet, 1903, 

H. VV. Wiley ( U, S. Dept, Agr,, Bur. Chem. Bui. 95, pp. 39, charts S ).—The coopera¬ 
tive work here reported was conducted as previously described (E. S. R., 15, p. 670). 

The season^s work at each station is discussed in detail, and data desc^riptive of the 
soils, including the chemical analyses of l)oth soil and subsoil, are given. The data 
for the season are summarized in the following tables: 

Average results wUh Kldnwanzlebener sugar beets, 190S. 


Locality. 

Yield per 
acre. 

Average 
weight 
of beets. 


Tom. 

Ounces. 

Washington, D. C. 

14.6 

18.9 

Lexington Ky. 

Madison, Wis. 

6.3 

11.9 

19.6 

14.9 

Ithaca, N. Y. 

18.4 

6.0 

Lafayette, Ind. 

8.9 

14.9 

Geneva, N. Y. 

15.6 

11.6 

Ames, Iowa. 

16.6 

18.2 

Irrigation stattona. 



Laramie, Wyo. 


16.0 

Port Collins, Colo. 

21.3 

20.8 

Union, Oreg. 

18.0 

14.0 


Analytical data. 

Meteorolo^cal data: May to 
October. 

Sugar in 
the beet. 

Coeffi¬ 
cient of 
purity. 

Temper¬ 

ature. 

Precipi¬ 

tation. 

Sun¬ 

shine. 

Per cent. 


O 

Incites. 

Per cen/. 

8.7 

71.6 

67.2 

21.26 

67 

9.6 

72.0 

68.8 

11.60 

62 

11.6 

79.0 

62.0 

25.68 


12.2 

75.0 

60.2 

22.66 

46 

13.2 

81.6 

65.9 

17.85 

58 

14.2 

89.4 

62.6 

25.56 


16.6 

81.8 

68.6 

22.48 

60 

11.8 

69.4 

58.1 

7.71 

65 

15.1 

85.0 

59.0 

7.18 

65 

15.8 

88.3 

68.4 

5.06 



14462—No. 5—06-4 
















458 


EXPERIMENT STATION RECORD. 


Yield o f sugar beets and soil analyses. 


Station. 


LoxinKtoD, Ky ... 
Lafayette, Ind.... 

Ithaca, N. Y. 

Washington, D. 

Ames, Iowa. 

Geneva, N. Y_ 

Madison, Wis_ 


Jn'ifffUrd noils. 

Union, Oreg. 

Laramie, Wyo. 

Fort Collins, (’olo. 


Yield 
l^er acre. 


Tons. 
6.3 
8.9 
13.4 
. 14.6 
l.'S.a 

15.6 

19.6 


18.0 


21.3 


Per cent. 

0.40 

.38 

.41 

.26 

.22 

.52 

.19 


.12 

.73 

.67 


of soils. 

Phos¬ 

phoric 

acid. 


Chemical analysis 


Potash. 


Nitrogen. 


Per cent. 

Per cent. 

0.183 

0.81 

.183 

.09 

.120 

.14 

.133 

.09 

.206 

.06 

.109 

.086 

.135 

.13 

.277 

.06 

.910 

.10 

. 144 

.15 


The soil data represent the averages of figures for soil and subsoil. • The geodetic 
data, except for Laramie, Wyo., and Union, Oreg., have bwn previously given. 
The altitude of Laramie is 7,180.5 and that of Union 2,689.6 ft. 

The results again indicate that the content of sugar rises as the latitude increases. 
An intimate relation between the percentage of sugar in the beet and the length of 
day is also indic.ated. The figures likewise show that, “as a rule the temperature 
varies inversely as the sugar content, being highest when sugar is lowest,’^ and vice 
versa. The percentage of sugar in the beet and the altitude show a general agree¬ 
ment, although this is not uniform, and it is concluded that the only effect of altitude 
is due to a decrease in temperature. The distribution of rainfall appears to have 
had no direct effect upon the content of sugar, although it is stated that there might 
be such a distribution as to influence the quality of the beet unfavorably. The data 
for the year are considered less decisive and less complete than for the previous 
seasons. 

[Cooperative tests with sugar beets and alfalfa], V. K. Chehnut (MmiUtrm 
Sta. Rpt. 1904, PP’ ^SS-^35 ).—About 50 lbs. of Kleinwanzlebener l^eet seed produced 
in the State of Washington, and secured by this Department, was distributed in 
Montana and the beets raised were tested. 

The richest lot contained 22.8 per cent of sugar. The largest estimated yield of 
sugar per acre, 6,825 lbs., was obtained on the station farm. Vilraorin Imperial, 
French Red Top, and Utah sugar beets grown in comparison with this seed were 
inferior in every particular with the exception that the Utah-grown seed show^ed a 
purity 1.08 per cent greater than the Klein wanzlebener. The average of 22 l)eets 
grown in various parts of the State from the seed distributed by the station con¬ 
tained 16.9 per cent of sugar with 82.73 per cent purity. 

Experiments in inoculating alfalfa seed with cultures obtained from this Depart¬ 
ment indicated that the treatment produced more vigorous seedlings. Reports on 
the individual tests have not yet been made. 

Experiments in the culture of sugar cane and its manufacture into table 
mrup, H. W. Wiley et al. ( U. K Dept. Agr.j Bur. Chem. Bui. 03, pp. 78, pis. 5, 
figs. 6 ).—This bulletin is a report on investigations conducted at VVaycross and 
C^ro, Ga., in 1903 and 1904, in continuation of previous work (E. S. R., 15, p. 246). 

In 1903 experiments were conducted at Cairo on 2 flelds, both old and sandy land. 
Fertilizers were applied in different quantities and combinations, either in the fur¬ 
row or broadcast. On some plats the entire application waa made at one time, w'hile 
on others 2 or 3 partial applications were made at different times. In some cases 
the cane was planted on top of the fertilizer, which had been applied in the furrow. 
The season was unfavorable and the stand was poor. 
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The “normal*’ fertilizer mixture consisted of 1,200 lbs. acid phosphate, 400 lbs. 
cotton-seed meal, 200 lbs. nitrate of soda, and 200 lbs. muriate of potash. The 
results from the use of 800, 1,200, or 2,000 lbs. of the normal formula per acre 
showed very slightly increased profits from the larger quantities of fertilizer, and it 
is conclude that for seasons like 1903, 1,200 11^. per a(!re is sufficient. The use of 
this normal formula in 2 applications gave the largest yield of cane per acre as com¬ 
pared with other methods, and bore out the conclusions from the experinKjnts of 

1902. The analyses of the juices showed no appreciable differences in this connection. 

The yields obtained on the 2 fields proved conclusively that sugar cane can not l)e 

grown profitably on that soil without fertilizers. The unfertilized plats averaged 
8.25 per cent of sucrose against an average of 10.2 per cent on the plats fertilized 
with the normal formula, while the purity for the unfertilize<l and fertilized plats 
averaged 69.4 and 72.9, respectively. 

On practically the same soil the yield in 1902 was 9.12 Unis per at;re and the 
sucrose content, 15.72 per (^ent, or about double the tonnage and sugar content of 

1903. The average yield of 16 unfertilize<l plats was 4.23 tons ])er acre, and of 30 
plats fertilized with 800 to 2,000 lbs. of the normal formula per acre, 12.96 tons, or a 
gain of 8.73 tons and a profit of $20.68 per acre from the use of the fertilizer. 

The indications from the siH^rial fertilizer experiments were that 800 to 1,200 Ills. 
t)f the normal mixture furnished sufficient of the individual ingredients. As in 
liK)2, (!otton seed proved too expensive as a fertilizer for cane on this soil at the 
present prices of seed and other fertilizer ingredients. 

The experiment field which had grown plant cane in 1902 was used this season for 
a test with stubble cane. The stubble was treated in the usual manner, and in April 
an application of 400 lbs. per acre of the normal formula fertilizer was applied 
around the roots and in June another application of 400 lbs. w^as made. This land 
was lietter in quality than that devoted to the experiment described above, and 
hence the general yield was greater. The rattoon crop of 1903 apparently derived 
but little, if any, lienefit from the appli(;ation of ammonia made the year Ixifore, but 
was largely benefited by the potash an<l phosphoric acid applied at that time. Cot¬ 
ton seed also failed to show any residual effect. 

In 1904 the experiments W’ere again comlucted on 2 fields, A with 42 plats and B- 
with 46. Field A, a good grade of jnne land with a stiff clay subsoil, was see<led to 
oats in the winter of 1902, followed by cowpeas in the summer of 1903. In these 
tests the normal formula was revise<l, as follows: Acid idiosphate 1,2(X) lbs., cotton¬ 
seed meal 300 lbs., nitrate of soda 100 lbs., and muriate of potash 200 lbs., on the 
theory that all the phosphoric acid and potash and about half of the nitrogen should 
be applied at the time of planting, and the other half of the nitrogen, in the form of 
nitrate of soda, in 1 or 2 later applications. 

The results showed a great difference in the i^roductivity of the 2 fields, which was 
apparently due to the fact that cowpe.as had been grown'ujwn field A. The unfer¬ 
tilized plats on field A gave an average yield of 15.82 tons of hay i)er acre, while the 
corre8i)onding plats on field B gave only 4.39 tons. The percentage of sucrose from 
these same plats on field A and field B was 14.07 and 12.31, resiHictively. The 
reducing sugar was also less and the purity of the juices higher for field A than for 
field B, so that in every respect field A showed a great sui)eriority for cane pro¬ 
duction. 

The average yields of 3 plats receiving the normal formula fertilizer were 26.62 and 
17.22 tons per acre for field A and field B, respectively. The average increase per 
acre on field A apparently due to the fertilizer was 10.8 tons, and on field B, 12.83 
tons. The percentage of sugar in the cane grown on the poorer soil and the reduc¬ 
ing sugar and the purity were about the same as on the richer laml. 

The results at Waycross for 1904 are given in tables without comment. The largest 
yields of cane per acre were obtained from the use of 2,000 lbs. of the normal formula. 
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Tlie luanufacturin^ data comprise a report on the installation and operation of a 
sirup factory at Waycross. A detailed description and plan of the factory, including 
the machinery and apparatus, is given, and the results of the season’s work in milling 
the cane and manufacturing the sirup are reviewed and summarized, (rrinding was 
begun November 3 and finished December 9, the campaign covering 37 days, during 
which time 11,.‘144 gal. of sirup, with afi average density of 15.4° Brix., was produced. 

Changes and improvements in the plant at Waycross are suggested and a report on 
the inspection of other plants is given. The chemical data include directions for 
sampling and preserving juices for analysis, methods for sirup examination with 
diret^tions for the preparation of standard color solutions, and tabulated analyses of 
sugar cane juices and sirups for 1903 and 1904. 

Manurial experiments with sugar cane in the Leeward Islands, 1008-4, 
F. Watts al. (Imp. Dept. Ayr. We.^t Ind'm^ Pamphlet 1906, pp. 48, dgm». 4 )-— 
Former results in this series of experiments have been previously reported (FI. S. R., 
16, pp. 44, 45). 

This season the 36 different tests were repeated 10 times with ]dant canes and 8 
times with rattoon canes. As in former years, the fertilizers were applied in varying 
quantities and different combinations. The guano, i)otash, and phosphate aeries did 
not give remunerative returns. The best results were obtained from the use of either 
sulphate of ammonia or nitrate of soda alone. The largest gain, whicdi amounted to 
$8.78 per acre, was obtained from the use of 60 lbs. of nitrogen as nitrate of soda. 
Nitrogen in the form of sulphate of ammonia stood second, with a financial gain of 
$7.11 per acre. 

It was further shown that the application of nitrogen all at one time gave l)etter 
results than when it was divided and applied at 2 different times. The results 
pointed out in general that 20 tons of barnyani manure per acre without commercial 
fertilizers is adequate for plant cAnes and that rattoon cmies, in addition to good 
tillage, require a dressing of from 2.5 to 3.5 cwt. of nitrate of soda or 2 to 3 (twt. of 
sulphate of ammonia per acre. 

Seedling emd other canes in the Leeward Islands, 1908-4, F. Wati's ^rr al. 
(Imp. Dept. Ayr. Went ladies, Pamphlet 33 , 1905 , pp. 61 ). —A summary is given of tests 
with plant and rattoon canes in Antigua and 8t. Kitt’sand of experiments in the chemi¬ 
cal selection of sugar canes, the raising of new seedlings, and in the treatment of 
plant tops and cuttings with germicides before planting. Ordinary cultivation was 
given in all tests with canes to make the results comparable with common practice. 

In the plant-c^ne test in Antigua, Sealy Seedling ranked first in the production of 
sucrose in the juice with 9,914 lbs. per acre. Canes B. 156, B. 306, B. 208, and D. 
95, mentioned in the decreasing order of sucrose prt)duction, ranked next to Sealy 
Seedling. These same varieties also stand among the first 7 in the average results 
for 3 years. Sealy Seedling and B. 306 ranked high in the rattoon test. 

B. 393 and B. 208 stood first among the plant canes tested in St. Kitt’s. White 
Transparent, Mont Blanc, and B. 306 appeared to be most drought-resistant, while 
the results with B. 208 indicated the ne^ of a greater rainfall. In the rattoon test 
for the year D. 115, B. 306, and B. 208 led in the prodiu^tion of sucrose in the juice, 
and these same varieties retaine<l the lead in the average results for 3 years, with B. 
306 ranking first and D. 115 second. 

As a result of usiiu cuttings either high or low in sugar content, there was a gain 
of about 10 per cenff n sucrose in the cane from the high sugar cuttings over those 
from the low sugar cuttings. Treatment with Bordeaux mixture tended to preserve 
cane cuttings while in the soil and increased the number of plants grown from cut¬ 
tings by 62 per cent. Tarring the ends of the cuttings gave an increase in the num¬ 
ber of plants grown of only 34 per cent. 
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Siig^-cane experiments in Cuba {Agr, News [Barbados], 4 (1906), No. SI, p. 
146). —Ainonj? different new varieties? of sugar cane un<ler test in 1904, R. 208, I). 95, 
and (lale<lonia iiiieen ranked first in sugar content and purity. 

Variation in the chemical composition of the swede, S. 11. (Vu.lins (Jour. 
Ayr. aSV'/., 7 (U)06), No. 1, pp. S9-107). — This article summarizes the work of 5 years 
with swedes and shows the results of analyses of 14 varieties grown in different 
localities. 

The individual root, its size, the fertilizers applied, the variety, the season, and the 
soil and locality are discussed as factors influencing the composition. The relative 
merit of varieties was found to l)c fairly uniftmn over a large area. The results show 
an average of 12.89 per (^ent of dry matter in sw'edes from the North of England. A 
list of th(‘ varieties in the order of merit, according hi the percentage of total dry 
matter based on the average of all results to the end of 1904, is given. Fell Bronze 
Top and Webb Imperial are the leading varieties. 

The manurial requirements of the swede crop, J. Percival ( Univ. CoL 
Reading, Agr. Dept., Ann. Rpt. Field Tends and Kxpts., II (1906),pp. 1-19). —Coop- 
enitive fertilizer exf)eriinents were made with swe<les. 

The fertilizers were used in quantities supplying the essential elements at the fol¬ 
lowing rates ])er acre: Nitrogen 10, 20, and 4011)8.; phosphoric acid 40, 80, and 160 lbs.; 
and potash 20, 40, an<l 80 lbs. On nearly all farms the omission of potash reduced 
the yields. The application supplying 40 lbs. of nitrogen, 160 11)8. of phosphoric acid, 
an<l 80 lbs. of ixitash produced the largest increase in crop. While the heavier 
applications gave an increase in yield, the cost of this increase rose w’ith the quantity 
of fertilizers applied. The use of fertilizers seemed to improve the stand and the 
|X)wer of the plants to resist insect attacks. 

Experiments on the influence of fertilizers upon the yield of timothy hay 
when grown on Dunkirk clay loam in Tompkins Cotinty, New York, J. W. 
Gilmore and S. Fraser (New York Cornell Sta. Bui. pp. 32-46, figs. .5). —The 
chemical and mechanical analyses of Dunkirk clay loam soil upon which these experi¬ 
ments were (conducted are reported. In the fall of 1903 the plats received commer¬ 
cial fertilizers, stable manure, and lime, and the following spring they were sown to 
oats and timothy at the rate of 9 pk. and 15 11)8. per acre, respectively. Commercial 
fertilizers were again applied in the spring of 1905, but no manure and lime were used. 

In 1904, 8 unfertilized t)lats produced 53.8 bu. of oats per acre, while 14 fertilized 
plats produced 59.6 bu. The use of a complete fertilizer high in nitrogen and phos¬ 
phoric acid, and of 20 tons of stable manure per acre, was appanmtly most effective 
in increasing the yield of oats; but in these as in all other cases the increase did not 
pay for the treatment. 

The yield of timothy hay in 1905 on 8 untreated plats was 2,160 lbs. j)er acre; on 
3 plats receiving only mineral fertilizers, 2,890 lbs.; on 8 plats treatetl with nitrate of 
soda, 4,676 lbs.; and on 2 plats receiving stable manure, 4,805 11)8. Two applications 
of 320 lbs. eaxdi of nitrate of soda and acid phosphate and 80 lbs. of muriate of |)ota8h 
per acre gave an appaivnt increase in yield of 10.3 bu. of oats and 4,137 lbs. of tim¬ 
othy hay. A single application of 10 tons of stable manure apparently increased the 
yield of oats by 5.3 bu. and of hay by 2,595 lbs., and 20 tons of manure, by 11.2 bu. 
of oats and 4,025 lbs. of hay i)er acre. From seed in the manure red and alsike clover 
were introduced into the meadow. Estimating the cost of the manure at 50 cts. per 
ton, the net gain from the use of 10 tons was $10.55, and from 20 tons $15.14. The 
use of nitrogen in the fertilizers gave a marked increase in hay but only a small in¬ 
crease in the yield of oats. 

The results of the experiment are believed to indicate that if the proportion of 
nitrogen to phosphoric acid htul been greater the returns would have been more 
profitable. Muriate of potash applied either alone or with nitrate of soda gave a net 
gain. Lime had no influence on the growth of timothy, but in other experiments 
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on this type of soil has shown a markccl oifort iiiion (ho irrow th of alfalfa. The 
reaults as a whole are regardeil as emphasizing the imjMirtaiuH^ of tiie systems of farm 
management which will bring to this type of soils the largest supply of readily avail¬ 
able nitrogen, and as pointing out in tliis coiincM tion the valm growing legumi¬ 
nous crops and of properly preserving stable manure. 

The influence of the season on the composition of wheat, F. Wohltmann 
(I)nU. Landw, Premie,{1905), No, 36, pp. 309-311^.—The fluctuation in dry matter, 
ash, and protein content of American, Turkestan, uud (ferrnan varieties of spring 
and winter wheat for the seasons of 1896 to 1904, inclusive, is reported and the inOu- 
ence of the weather conditions in this connection is di8cusse<l. 

The American varieties comprised 23 of spring wheat and 45 of winter wheat, 
while only 5 (iermaii varieties and apparently only 1 variety of Turkestan wheat, all 
spring-wheat varieties, entered into the experiment. In dry matter the fluctuations 
were not very great between the wheats from different sources, hut in ash and pro 
tein content the differences were <iuit(‘ marked. The protein content in American 
spring-wheat varieties showed a fluctuation of .32 ])c*r cent, in the Turkestan wheat 
25 jK»r cent, and in the (lernian varieties 38 per rt‘nt. 

A wheat with numerous aliases, C. K. Tiiornk (Ohio Sta. Bnl. 152, pp. 210, 
211). —Five plats of wheat from st^ed procured from as many <lifferent localities and 
known under different names were apparently all of the same variety, and although 
large claims have been made for the wheat under the name of l*rosi>erity, the yields 
were not equal to those of Velvet Chaff, a variety of medium productiveness, as 
shown by 10-year tests at the station. 

ICendel’s laws of inheritance and wheat breeding, R. 11. Bifpbn (Jour. Agr. 
*SW., 1 (1905), No. /, pp. 4-43^ ph. 2, dgm. 1). —This article discusses Mendel's law 
as applied to wheat breeding, reviews the work of several investigators, describes the 
differentiating characters of wheat and the method of artificial cross pollination, and 
reports the results of experiments l>egun in 1900 with a view to improving English 
varieties. 

Brief descriptions are given of 18 varieties used in crossing and of the resulting 
crosses, together with a detailed account of the various characters and their l)ehavior 
in the cross and in the first generation. In summing up the author presents the fol¬ 
lowing grouping of characters showing pure dominance and resembling those 
des(?ril)ed in peas by Mendel; 


Dotuhiant, 

Beardless heads. 

Velvety glumes. 

Keele<l glumes. 

Loose heads. 

Reil chaff. 

Red grain. 

Thick and hollow stem. 

Rough leaf surface. 

Bristle stem. 

Large sclerenchyma girders and angular 
stem outline. 

Hard, translucent endosperm. 
Susceptibility to yellow rust. 


Uecemve. 

Bearded heads. 

Smooth glumes. 

Roun<l glumes. 

Cornimc^t heads. 

White chaff. 

White grain. 

Thin and solid stem. 

Smooth leaf surface. 

Smooth stem. 

Small sclerenchyma girders and almost 
circular stem outline. 

Soft, opaque endosperm. 

Immunity to yellow rust. 


Irregular dominance was observed in the crosses in velvety and glabrous glumes 
ahd gray and reel or white glumes. In other cases the pairs of characters showing 
no dominance and in which the cross was intermediate between the parents were 
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loose and compact heads, lai^and small tflnmcs, lnn^ nml ^liort uniinK, .md f arly 
and late maturity. 

Some practical augrgreBtiona conceming seed gr^nnination, J. J. Thobnbsr 

(^mona Bui. 61, pp. rM n/fl'). Exporimonts were made to study the effect of 
mechanical and hot water treatment on the germination of the highly moisture- 
resistant seeds of a number of semiarid plants. The author found that when the 
hard resistant seed coats were rendered permeable h) water by scratching, cutting, 
or grinding, the germination of the seeds under normal conditions took place imme¬ 
diately. In the testsVith hot water treatment upon seveml kinds of seeds, such as 
locust, acacia, and mesquite, the best results were obtained by placing the seeds in 
hot water for 2 minutes, then soaking them in lukewarm water for 12 to 24 hours, re¬ 
moving the swollen ones, and again subjecting the rest to the treatment until they 
swelled. Four lots of 50 catclaw' seeds each, immersed for different lengths of time 
in water at 85 to 88° C. gave the following results: One minute immersion, 8 seeds 
swollen and 83 germinated; 2 minutes, 27 swollen and 88 germinated; 8 minutes, 40 
sw'ollen and 41 germinated; and 4 minutes, 40 swollen and 88 germinated. 

A list is given of seeds which w’ere successfully germinated by stratifying them 
during the winter and planting (*arly in the spring in well-prepared soil. 

The vitality of seeds, W. J. BKAii (/Vec. Sov. From. Agr. Sri., {1906), pp. 
89-93). —Previously noted (E. S. R., 16, p. 622). 

HORTICULTUEE. 

Report of the [Oregon horticultural] commissioners, E. L. Smith bt al. 
{Him. Tipi. Bd. Hort. Oregon, 8 {1906), pp. 7-48, pis. 10, figs. 7). —An account is given 
by the commissioner at large, the commissioners of each of the 5 fruit districts into 
which Oregon is divided, and the secretary of the board of horticulture, on the 
progress of fruit culture in the different districts of Oregon with statistics in certain 
instances as to the amount of fruit grown in <lifferent districts and individual 
orchards, and notes on various other facdors affecting the fruit industry of that State, 
such as methods of culture, canning factories and evaporators, t)rchard and nursery 
inspection, etc. 

Horticulture in Oregon, H. E. Doscii (Bien. Bpt. Bd. ITort. Oregon, 8 {1906), pp. 
219-^36, pis. Si). —A general <li8CUS8ioii of this subject, with the estimated cost of 
establishing and maintaining peach, a{)ple, and prune on^hards and vineyards in 
different parts of Oregon, and a discussion of markets. 

Horticultural department, R.W. Vihiier {Montana Sta. Hpt. 1904, pp- ^39-248 ).— 
A brief outline of the work of the year with ornamental trees and shrubs and with 
vegetables. Onions were seeded in the greenhouse and transplanted in comparison 
with field-sown seed. The transplanted onions gave the better yields. Early xdanting 
in the field, however, proved much better than late planting. 

Vegetable gardening, H. B. Green {St. Paul: Webb Bub. Co., 1906, 7. ed., pp. 
262, figs. 123).—Thm well-known book on vegetable gardening for northern latitudes 
has been revised to some extent and enlarged. A number of test questions have 
been included, which better adapts it for use in the class room, and a different 
arrangement has been made in the grouping of the vegetables treated. 

Notes on the forcing of tomatoes, cucumbers, and melons, 0. E. Hunn and 
J. Craig {New York Cort\ell Sta. Bui. 231, pp. 16-29, figs. 9).—In forcing experiments 
with tomatoes the best 4 varieties for general midwinter forcing were Lorillard and 
Combination of the American varieties and Frogmore and Holmes Supreme of the 
English varieties. 

Many trials have been made with soap solutions, tobacco preparations, and hydro¬ 
cyanic-acid gas for the control of the white fiy in the greenhouse. The hydrocyanic- 
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«cid gae has proved most satisfactory when properly used. The best conditions, as 
found in the authors’ experiments, are absolute darkness, still air, temperature 
below 60® F., and a dry house. Under these conditions it has been possible to keep 
down the white fly by fumigating once each month with 1 oz. of cyanid of potassium, 
2 oz, of sulphuric acid, and 4 oz. of water to each 1,000 cu. ft. of house space. When. 
fumigations were made in daylight with larger amounts of cyanid there was con¬ 
siderable injury to the foliage of tomatoes and severe injury to the foliage of chrys¬ 
anthemums, geraniums, and begonias. 

The time required for forcing a crop of melons is placed at apj!)roxiniately 6 months, 
and the cost of a full crop is about |1 per melon. The Knglish types of melons have 
been found to give the best results in forcing. 

Notes are given on the beginning of the cucumber forcing industry in New England 
by Dr. J. Fisher, and on commercial methods of growing cucumbers in Massachu¬ 
setts by G. M. Kendall, from which it appears that the best soil in which to force 
cucumbers is a sandy loan mixed with about one-third fresh horse manure. The 
vine is trained up to about 10 ft. and nipped off. Each lateral is also nipped off at 
the first joint beyond the cucumber. White Spine is the variety chiefly grown. 
The temperature of the house should be about 65® at night and 90® to 100® on good 
sunshiny days. 

At the station, the authors have grown chiefly the long English type of cucumber. 
This type is grown in shaded houses, as the large succulent leaves burn if exposed 
to full sunlight. General directions are given for their culture and care in the 
greenhouse. 

Soil treatment in greenhouse culture, II. J. Wheeler and G. E. Adams 
(Rhode Island Sla. Bui. 107, pp. 157-167 ).—An experiment was made to determine 
the initial and residual effects of stable manure and different kinds of commercial 
fertilizers when used for different greenhouse crops. 

In the test 1,400 lbs. of subsoil was used in each of 4 sections. The soil was first 
treated with lime to correct acidity. Section 1 was then fertilized with horse manure 
at the rate of 76 tons per acre. Sections 2, 3, and 4 were given identical amounts of 
potash, phosphoric acid, magnesia, and nitrogen in different commercial forms.. 
On section 2 such chemicals were used as would not be likely to leave any injurious 
residues in the soil. 

On section 3 potash was applied in the form of muriate instead of nitrate, as in 
section 2, and sulphate of ammonia was used as a source of part of the nitrogen 
applied. Both these setitions received in addition mixed timothy and redtop hay 
cut in lengths of half an inch to an inch and thoroughly incorporated in the soil. 
Section 4 was treated exactly like section 2 except that no chaffed hay was used. 

The first, crop grown was radishes. The manured section led all the others in 
yield and size, 1,400.6 gm., sections 2, 3, and 4 following in regular order, the latter 
yielding only 952.2 gm. Section 2 yielded nearly as well as the manured set^tion, 
1,376.7 gm. 

A second crop of radishes was then grown after additional fertilizers had been 
added. The smallest yield with this second crop was on section 1, where stable 
manure was used, and the largest on section 2, where care had been taken to avoid 
chemicals which might leave toxic residues in the soil. 

This crop was then followed by tomatoes on half of each section and cucumbers on 
the other half. The largest total yield of tomatoes, 11,852 gm., was obtained on 
se^on 3, showing that the residuals of the chemicals used had no toxic effect for 
this crop. The yield of cucumbers on the manured section was nil, due to lack of 
nitrogen, caused by denitrification processes which were especially favored by the 
use of such large amounts of manure under the favorable (conditions afforded by the 
greenhouse. 



HORTTOTTLTURE. 


405 

Section 2 gave the largest total yield, 1,724 gm.; section 3 yielded 1,272 gm., indi¬ 
cating that the sulphate and chlorid residues of the fertilizers used on this plat were 
injurious to cucumbers, while section 4, which had no chaffed straw, yielded the 
smallest crop of all, 353 gm. 

Beport on the firuit industry of Great Britain, A. G. Bosc^awen et al. 
(London: Dept. Com, Fruit Cxdt.^ 1905^ pp. Ill-\-S9).—This is a report of the com¬ 
mittee appointed by the Board of Agriculture and Fisheries, to investigate the pres¬ 
ent condition of fruit culture in Great Britain and to consider methods for its promo¬ 
tion and encouragement. 

The total acreage under orchards in 1904 was 243,008, of which 236,705 acres were 
in England, 2,490 acres in S(!otland, and 3,813 ac^res in Wales. There were also 
77,947 acres in small fruits, of which 70,612 acres were in England, 6,072 acres in 
Scotland, and 1,2(W acres in Wales. The fruit industry of Great Britain wdiile small 
appears to be the only form of agriculture which has exhibited any sign of progress 
in recent years. The various difficulties and drawbacks to the fruit industry of 
Great Britain were examined into at length from the standpoint of knowledge of the 
industry, land tenure, taxation, railway grievances, foreign coin|)etition, lalK)r, etc. 

As a result of the investigation, it is believed that there is opportunity for a con¬ 
siderable extension of the fruit industry. Forty recommendations are made. One 
of these is to the effect that a special department of the board be e8tablishe<l which 
shall consist of a bureau of information and an experimental fruit farm. It is recom- 
mendecl that horticulture be taught in elementary schools and country districts, and 
that the study of practical horticulture in training colleges l)e encouraged. 

Studies on apples, W. 1). Bigelow, H. C. Goee, and B. J. Howard ( (f. S. Dept. 
Agr.j Bur. Chem. Bui. 94, pp. 100, pis. 5, Jigs. fiO). —Details are given of an extended 
investigation on the chemical changes which take place in the storage, respiration, 
and growth of apples and on the insoluble carbohydrates or man; of apples. The 
results of microscopic and macroscopic examinations of apple starch are also given. 
Preliminary to the experimental details an extensive review is given of the work on 
the ripening and respiration of fruits as observed by many other investigators. 

In the present work the varieties Ben Davis, Bough, Early Strawberry, Huntsman, 
Northern Spy, Rhode Island, Winesap, Winter Paradise, and Yellow Transparent 
were used. These are described and the nature of the soil on which they were grown 
noted. Analyses are given of these varieties when picked at different dates and 
when held in common storage and in cold storage. From the results secured in this 
work it appears “that the changes in composition (the content of starch, sugar, and' 
acids) in cold storage do not greatly differ from those which ocjcjur in common stor¬ 
age, the chief difference being in the rapidity with which the changes take place.“ 

The results of respiration experiments with apples in common and cold storage 
indicate that the fruit kept in common storage at the higher temperature ripened 
much more rapidly than that kept in cold storage. In comparing the amount of car¬ 
bon dioxid eliininate<l from the fruit in these experiments with the malic-acid curve, 
it did not seem possible that the carbon dioxid could be accounted for by the disap- 
pearancre of malic acid, as some other authors have considered to be the case. 

“On the other hand, the curve representing the content of total carbohydrates, 
expressed as invert sugar, is approximately the reverse of the curve representing the 
evolution of carbon dioxid. The probability that the carbon dioxid results from 
the decomposition of carbohydrate bodies is strengthened by the fact that after pro¬ 
tracted storage the apple has apparently lost vitality, and changes in (composition 
proceed much more slowly than in the early days of storage.” 

In considering the growth of apples, the work was not begun until after the “June 
drop” was over. It was found in this work “that the less mature the fruit is when 
gathered the more rapid are the changes tending to maturity after picking. It would 
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seem, therefore, that from a commercial standpoint apples which are fairly mature 
may expected to retain a more constant composition than those picked in an im¬ 
mature state.” 

The differences in the clieini(!al tjhanges which occur in the growth of winter and 
summer apples are traced in considerable detail. It was found that green apples 
ordinarily mature much more rapidly when stored than when left on the tree and^ 
that the a])ples picked tlie earliest mature more rapidly than those picked at a later 
date. The methods of analysis followed by the authors in this work are given in 
detail, together with methods followed by other inyestigators along the same line. 

In the work on the insoluble carbohytlrates or nianr in apples a review' is given of 
the characteristics of pectin bodies as observed by many other investigators with 
different fruits and vegetables. A table is given showing the results of analyses by 
the authors of apple marc. In the microscopic and ina<Tosc(jpic examinations of 
apple starch it was found that the size of the starch grain varies widely ac(!ording to 
the condition of maturity of the fruit. A table is given show ing the results of meas¬ 
urements of starch grains from several varietms. (renerally speaking, the starch 
grains from within the core line are smaller than those from the torus flesh. In the 
ripening of ai)ples the intercellular air in the flesh of the fruit seems to increase con¬ 
stantly as the fruit approaches maturity. The specifics gravity ap])ears hi diminish 
from 2 to 5 per cent. 

The “mealiness” of apples was found to be due largely to the softening of the 
middle lamella of the cell walls which occurs in the last stages of ripening. In 
mealy apples the (jells under pressure are, for the most part, separated from each 
other instead of being torn a])art individually as in less mature fruit. Mealy apples 
may contain as much juice as a])ples not so ripe, but do not appear to l)ecause of the 
separation of the cells instead ot their splitting or tearing apart in crushing. Photo¬ 
graphs are given showing the starch content of apples and its position in the apple 
at different stages of maturity. 

Pear culture, A. J. McClatcjiie (Arizona Slu, BuL »^/, />/>. 664-657 ),—The state¬ 
ment is made that this fruit is easily grown in Arizona, the trcH^ being little affected 
by the heat and the blossoms seldom injured by frost. “It is free from diseases or 
insect pests, bears more regularly than any other fruit, ripcjiis good fruit through a 
longer season, and is longer lived than any other.” Popular directions are given f(^r 
its culture in Arizona with suggestions as to varieties for j)lanting. 

Japan and hybrid plums, 11. N. Starnes (Georgia Sta. Bui. 68, pp. 38, pis. 8, jigs, 
34 ).—In a previous bulletin (E. S. K., 16, p. 67) the value of native and European 
plums ill Georgia was considered. In the present w ork the success of Japan and 
hybrid plums in the State is noted, the varieties grown being described at consider¬ 
able length. Tables are given showing the dates of blooming and fruiting of each 
variety, including one table in which the fruiting periods of native plums are com¬ 
bined with Japan and hybrid plums. 

Generally speaking, the Jaj)an and hybrid plums are much more useful in Georgia 
than native or European varieties. “They are larger, handsomer, better shippers, 
and usually firmer and of finer quality than any of the natives, except certain mem¬ 
bers of the Americana and Miner groups. They are also, as a rule, less subject to 
curculio.” From the data given in the tables of blooming and fruiting, it appears 
that more than half of the varieties that are earliest to bloom are latest to ripen fruit. 

Among the maladies of plums special attention is given to “wilt,” crown gall, 
and the borer. The “wilt” is l)elieved to be bacterial in character, but attempts at 
inoculation have thus far failed. The varieties so far entirely exempt from “wilt” 
iuiB Apple, Bartlett, America, Marietta, Excelsior, and Babcock, all except Babcock 
being hybrids. 

Relative to the borer, the author states that contrary to previous belief 90 per cent 
ol the larv» emerge from their channels in the base of the tree trunk in the vicinity 
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of. the fltation about the first of August instead of much earlier, as it was assumed 
they would do. The remedy suggested for this insect is U) wrap the base of each 
tree about the last week in July for 18 in. from the ground in brown paper or 
newspaper, tyiAg it with twine and wire. After this the base of each trunk should 
be mounded up 10 in. high around the paper covering. About the last week in 
October the paper is removed and the worms dug out. 

dontribution to the study of varieties of olives called ‘ * table or pickling 
olives” (Bui. Dir. Ayr. et Com. [Ihnw], 9 (1905)^ No. ]yp. S9S-H98). — Analyses 
with refereiKje to oil content arnl physical charach^rs are given for 5 varieties of 
olives grown in Tunis, with a disc.ussion of the same. 

Pickling olives for home use, W. W. Skinnkr (Arizona Sla. Bui . r > l , pp . 51 ^ 0 - 
564 )-—Popular directions are given for ]iickling olives on a small st^ale. 

Cultivation of oranges in Dominica, II. II. Bei.i. ( Tmp. Dept. Ayr. We^^t Indies^ 
Pamphlet 87^ 1905^ pp. ,5^).—A })opular pamphlet on the culture of oranges in 
I)omini(?a, imduding some statistics of tlu* Jamai(‘a orange industry. 

A new banana from Madagascar, P. (-i.aveuik ( i'ompt. Bend. Arad. Sci. [P/irw], 
J40 (I90/i), No. 24y pp. 1010-1012). —A botiini(‘al ac-eount is given of a new variety of 
banana which the author names MnnapernnO. 

On the effects of ringing, Lpx’nKite mi Sahlon ((hmpt. Bend. Arad. Sri. [Paris], 
140‘( 190.')), No. 28, pp. 1558-1.').').'}). —The author ringed pears, (piinces, and Japanese 
euonymus, aged II to 4 years, on February 9 before vegetatif)n started, and a second 
lot May 8 after the first shcjots had formed. At intervals of 2 mouths thereafter the 
trees Iwlonging to each of the II groups w^ere harvested aiul analyzed. 

The results obtained with pears are given in detail as regards roots, stem, and 
leaves. The roots of the trees ringe<l in February contained more reserve material 
than the control trees not ringed, w hile the stems contained less. After April, how¬ 
ever, as a result of assimilation by the leaves, the roots of the ringed trees w^ere 
much i)oorer in reserve material than those of the control trees. 

On the whole the experiment is believed to show that tow^ard the end of winter 
and the commencement of s[)ring the reserve material goes from the roots to the 
stem. From May to Octolx^r the current of elaborateil material is from the stem 
toward the roots. Like results were obtained with quinces and Japanese euonymus. 

Winter storage of nursery stock, M. Cooceu (Amer. Florist, 25 (lOO.'i), A^o. 902, 
pp. 829-888, Jiys. 8 ).—The author states that the winter storage of nursery stock has 
become a i)ermanently established feature of the nursery business. 

From his own investigations and the results of experimental work by others he 
cx)nchide8 that the la'st results in smdi houses w'ill l)e obtained if they are maintained 
at a uniform temperature of 28 to HO® F. At this temperature very little ventilation 
will l>e necessary; the loss of vitality through drying out or shriveling is slight; and 
there is a minimum tendency to,mold and mildew'. Packing material around the 
roots and spraying with w^ater would be unnecessary. 

Diagrams are given show ing methods of construction of a suitable storage house 
for nursery sto(^k and suggestions made regartling the establishment of the refrigerat¬ 
ing apparatus. The experiences of a numl)er of nurserymen with cold storage are 
quoted. 

Forcing strawberries, C. E. IIunn and J. Craio (Neiv York Cornell Sta. BuL 231, 
pp, 5-14, figs. 7). —This is the second report of the station on this subject (E. S. R., 
9, p. 363). The various factors studied w'ere varieties best adapted to forcing, time 
required to mature the crop, the effects of varying temperatures, and economic 
methods of handling the plants. 

Nearly 100 American varieties, 8 French varieties, and 6 English forcing varieties 
have been forced in the greenhouse. Neither the English nor French varieties have 
fhren satisfactory results. Experiments with American varieties indicate that the 
tnidseason varieties are preferable to either extra early or late varieties. The 3 
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varieties found most desirable for forcing are Glen Mary, Marshall, and Preeident, 
each of which possesses distinct merits of its own. 

Plants for forcing are securoil by rooting the runners in 2-in. pots tilled with rich 
soil. From these 2-in. pots it has been fouml that the plants can be shifted directly 
into the 6-in. forcing pots instead of more frequent shifting as has been previously 
considered desirable. Plants that have had a long period of rest and have been 
froaen hard have been found b) give hetier results when forced than others which 
have had only a short rest. 

As regards temperature for strawberries, ‘^starting with dormant plants taken from 
the cold frame, heat should be raised gradually from 80 to 45° by the end of the first 
week, incnmsing the heat until the plants are in bloom, when they should be grow¬ 
ing in a temperature of from 60 to 65°. From the time pollination begins, the house 
should range from 65 to 70°; and while the fruit is swelling, the heat should never 
be allowed to fall below 70°.’’ 

In one experiment when the plants were coming into bloom part of them were 
removed to a carnation house where the temperature was kept at near 52° F. When 
the fruit on the plants kept in the warm house was rij^e, the fruits on the plants 
kept in the cool house were small and hanl, uneven in form and poor in coloring. 
When these immature fruits were removed from the plants and the plants carried. 
into the warm house they matured a fair crop of berries in about 4 weeks’ time, 
showing that if oc(;asion arist»s the fruiting period of straw berries can l)e delayed by 
keeping them at a low' temperature. A list is given of the varieties testecl for forcing 
at the station. 

Small fruit preserving in bulk (Agr, Ei^xmomist, S8 (1905)^ No, 4^4, p. J07, 
Hg, 1), —Anillustrated account is given of the method of preserving small fmit in 
bulk as observed by the cooperative growers in New' Zealand. 

The fruit is placed in casks holding when full about 8.5 tons and stirred by beaters 
simultaneously with the introduction of sulphur-dioxid gas, which is forced into 
the vat from below through pipes. The process is used chiefly with raspberries and 
black currants. The fruit thus treated presents a somewhat bleached appearance, 
but when it is boiled the sulphur evolves “and the fruit reverts to a bright natural 
color.” 

In jam making this fruit is first boiled for about 20 minutes Injfore the sugar is 
added in order to drive off the sulphur. 

Experiments in electrifying grape cuttings and rooted plants with a cur¬ 
rent of high tension, F. Honcamp (CerUbl. Agr, Chem,, 34 (1905), No. 6, pp. 394- 
396) .—Experiments were made along these lines to see whether an ele(dri(^ current 
of high tension would injure grapevines if this means were taken to combat Phyl¬ 
loxera. As a result of the exj^eriments it is l)elieved that in (combating Phylloxera 
by electricity no fear need be entertained as to harmful results to the plants from 
this source. 

The wild cofifees of French Guinea, A. Chevalier ((kmipt. Rend. Acad. Sci. 
[Pam], 140 (1905), No. pp. 147^-1475). —An account of the wild coffees of 
French Guinea in Africa, including (hjfea stenophylfo, V. nffitm, and a new species 
C. rrmclaudi. 

A botaniiial descTiption is given of the latter species. It appears to be a shrub 
about 12 to 15 ft. high found growing at an altitude of about 2,100 ft. A kilogram 
of dried coffee contained 10,600 grains. The coffee made from this species had a 
somewhat bitter tasU*. like all wild coffees but was agreeable, resembling much the 
coffee from C. excA^Ua. 

Nut growing, J. B. Pilkington (Bien, Rpt. Bd, Hcyrt. Oregon, 8(1906), pp. 
SgS-SSO,pU. The author believes nut culture will become a permanent industry 
in Oiegom 
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In this paper especial attention is given to the culture of English walnuts and 
filberts. One orchard is cited that was grown from second generation seedlings, 
which is giving very satisfactory results. The seedling trees are larger at the same 
age an<l grow more rapidly than grafted trees. It is maintained, however, that 
grafted trees are more desirable than seedling trees provided they can Iw obtained at 
reasonable cost. 

Spe(dal care must be taken in planting these nuts. Only the late-bhwming French 
varieties should Ix^ planted. Those which bloom early are likely to be nipped by 
frost and not produce fruit, v A suc^cessful filbert orchard is noted in whi(;h the varie¬ 
ties Barcelona, Du Chilly, Red and White Avelenes are grown. These trees are 
grown as standards. The preceding season they were 9 years old and bore 25 lbs. 
of nuts each. 

A few modern peonies, O. C. Watson (Amcr. Florist^ 24 No, 890^ pp. 

989j 990, pi. 1 ).—Illustrations and descriptions are given of 26 named varieties of 
peonies. 

Hybridizing the peony, (4. Hollis (Hortievlture, 2 (1906), No. 6, pp. 59, 00, 
5 ).—The author has produced a large nundxir of varieties of peony by hybridi¬ 
zation and selection. A numbtir of these are briefly described. Suggestions on cul¬ 
ture are included. 

A repertoire of colors to aid in the determination of the colors of flowers, 

leaves, and fruits (Repertoire de rouleurH pour aidtr d la determination dea coulmra 
des fleurs, dea feuillage^, et den fruits. Rennea: Jmprimerie Oberthur; Paris: Lihrairie 
llortkole, 1905, pp. 82, pis. 365 ).—This work, illustrating 365 tones of colors, was pub¬ 
lished by the French Chrysanthemum Society and R. Oberthur, with the (*ollabora- 
tion of H. Dauthenay et al. The names of the (;olor tones are given in Knglish, Ger¬ 
man, French, and Italian, and are accompanied with a complete index in each 
language. 

What is horticulture? L. H. Bailky (Proc. Soc. l*rom. Agr. Set., 26 (1906), 
pp. 31-40 ).—Presidential address before the Society for Horticultural Science at its 
annual meeting in December, 1905, previously noted (E. S. R., 16, p. 423). 

rORESTEY. 

The forest reserves of California, A. F. Potter (Fore^ry and Irrig., 11 (1906), 
No. 8, pp. 384-387).—Up to June, 1905,14 forest reserves, approximating 14,250,000 
acres, had been established within the State. Six of these reserves, established since 
January 1, 1905, are briefly described. Extensive experiments are under way in 
tree planting on brush-covered areas to determine the adaptability of different spe¬ 
cies of conifers in reforesting treeless areas. 

Beforeating in California, T. P. Lukens (Forestry and Irrig., 11 (1905), No. 8, 
pp. 347-349 ).—An account of the efforts that are being made to reforest the moun¬ 
tain watersheds in southern California wdth descriptions of methods of seed sowing 
and methods of planting the different shrubs and trees used for the purpose. 

Forest Area and the forest in the California Sierras, W. F. Hubbard (For- 
estry and Irrig., 11 (1905), No. 8, pp. 364-364, figs. The author discusses the 
effects of fire in the denser timbered regions of the Sierras, in the more open forest, 
and in the chaparral field, and methods of fire regulation and control for the protec¬ 
tion of virgin timber, old logged land, and land as it is logged. 

Forests and forestry in Connecticut, A. F. Hawes (Forestry and Irrig., 11 
(1906), No. 7,pp* 301-306, figs. 2).—The author states that the forest area of Con¬ 
necticut is steadily increasing, but the character of much of the wood growth is poor. 

Chestnut is the most important tree of the State, and white pine the next. About 
a quarter of the total area of the State is nearly worthless land, which is gradually 
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coming up to gray birch, pitch pine, and juniper. The advantages of thinning are 
pointed out and records given of the productiveness of different small areas. 

Under the provisions of a late law about 1,000 acres of sprout land has been pur¬ 
chased by the forester of the State at a cost of $1.63 j)er acre, upon which experi¬ 
ments in planting, thinning, etc., will l)e carried out. 

Connecticut’s new forest law (Forestnj andIrng. ^ 11 {liH)5 ), No. 7, pp. SOfiSOS ).— 
The text of the recent law passed in Connecticut with reference to fire wardens and 
the protection of forests from fire is given. 

Notes on the flora, especially the forest flor^, of the Bitter Boot Moun¬ 
tains, L. H. Pammkl (Pror. Iowa Acad. Sci.j U (1004)i pp- 87-100^ pin. 6). —An 
account of the survey of that part of the Bittt‘r Root Mountains west and south of 
Hamilton, containing considerable data relative to the proportions of the different 
species of coniferous trees and their rates of annual growth at different altitudes and 
in different years. Mention is also made of introduced and w(*edy plants in that 
section of the coimtry. 

Forest management in Bavaria and Saxony, C. S. Ouwin (Jonr. Southeast. 
Agr. Col. Wycy lOO/j^ No. 14y pp- author reports ujk)!! a tour of inspec¬ 

tion of the oak and beech woofls of the Spessart district of Bavaria, the pine woods 
of Bamberg in Bavaria, and the spruce oods of Saxony, describing the objects of 
management in each case, methods of regeneration, etc. 

The leaf-shed<ling disease (Ilysterium j)inaiitri)\H stated as ont‘ of the worst scourges 
of the pine. It has been controlled by spraying with Bordeaux mixture. The 
spraying is done once a year in July or August for 4 or 5 years. 

Beports on forest administration in Burma for the year 1008-4, J. Cope¬ 
land ET AL. (Jfipts. Forest Admin. Harmoy lOOd-4, pp- 1S9) .—An accountof the extent 
and character of the 8tate forests and their management as reganis working plans, 
protection, sylviculture, and exploitation, uith a financial statement as to receipts 
and expenditures. 

During the year tapping exixjriments were perfornuHl on C'havanessia creepers. 
The (piantity of rubber yielde<l by this plant did not ])ay for the (‘pst of extraction. 
When the plant was cut down to the root and then choj^ped into small pieces no 
better results were obtained. 

The experimental garden in the Tenasserim (Circle contains 79.5 acres of Hevea 
rubber trees planU'd in 1878-9. 

A series of systematic tapping experiments was carried out with these trees with 
the following results. Trees 2 to 4 ft. in girth yielded an average of 4.4 oz. of rubber 
per tree; 4 to 5 ft., 7 oz.; 5 ft. and over, 16 oz. Th(* latex of the older trees was 
much richer in rubber tlian the younger trees. Thus, 100 cc. of latex from trees 2 
to 3 ft. in girth yielded 1.38 oz. of rubber. From trees 3 to 4 ft. in girth the yield 
was 1.73 oz.; from trees 4 to 5 ft. in girth, 2.26 oz.; and from trees 5 ft. and over, 
2.94 oz. 

The experiments indicated that a man could tap from 10 to 20 trees a day, accord¬ 
ing to their girth, and could collect on an average 550 cc. of latex, representing 6.6 
oz. of dry rubber. 

Administration report of the forest department in the Bombay Presi- 
de 9 cy, including Sind, for the year 1903-4, G. P. Millett et al. (Admin. 
Hpt. Forest Dejd. Bombay, 1903-4 1 pp» ^03). —An account of the extension and consti¬ 
tution of State forests in the different circles of the Presidency, and of their manage¬ 
ment during the year, with a statement of the financial results. In the report of the 
Sind Forest Circle a list of the vernacular terms used in the report with reference to 
different species of trees, etc., is given. 

* Bubber cultivation in the West Indies ( West Indian Bid., 6 (1906), No. S, jyp^ 
This consists of a paper on Castilloa Rubber in Tobago, by M. Short, with 
a discussion of the same by members of the agricultural conference. 
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At Tobago the author states that Castilloa requires no shade. The experiments at 
that place indicate that about 12 ft. apart is the best distance for Castilloa trees. 
Tapping experiments indicate that from f to 1 lb. of rubber per annum may be safely 
reckoned on as the average yield of trees 13 to 14 years old. Trees 9 years old yield 
about half as much. In discussing this paper J. H. Hart stated that experiments 
carried out in Trinidad proved that Castilloa required shade in that place. 

The article is concluded with an appendix in which Castilloa as a shade tree for 
cacao is discussed. 

The India rubber of commerce, M. Chamnby {Traiinnial A(jr. Jour., S {1004)^ 
No, 9y pp. 99-lOS). —An account is given of the India rubber of commerce, or caout¬ 
chouc, in which historical statements are given regarding its discovery and utilization 
and figures presented showing the sources of supply and the consumption. The prin¬ 
cipal supplies come from Brazil, Central America and Mexico, Africa, Java, Borneo, 
Madagascar, and India. The world’s supply in 1889, the latest figures obtainable, 
was about 1,253,000 cwt., while the consumption was 1,250,000, leaving a margin of 
only about 3,000 cwt. 

The principal species producing the caoutchouc are listed, of which the genera are 
Willughbeia, landolphia, Castilloa, Ficus, Hevea, and Manihot, and in addition 
since this list was prepared large supplies of India rubber have l)een obtained from 
two or more species of Kickxia, large apocynaceous trees found in central and western 
Africa. 

New trees introduced by the Government, W. H. Evans {Chdulaiufuany 41 
{1906) y No. 4j pp* S46-*i4‘1). —An account of the various forest, fruit, and ornamental 
trees introduced by the United States Department of Agriculture from its beginning. 

An adaptation of methods in forest work, W. F. Hubbako ( Forestrn Quart, y 
•i {1906)y No. Jy pp, 91-98 ).— In the preparation of a fire plan for a lumber company 
operating in the western yellow pine type of forest, it was desired to make an esti¬ 
mate of the present and future yields of timber on eaidi quarter section separately. 

As it was not feasible to spend time an<l money on a number of strip surveys, a 
variation of that method by running a series of cruisings whi(;h would give an a(;tual 
tally of the trees on the tract was adopted. Comparative estimates of the future 
yield on a quarter section, from cruising valuation surveys and from strip valuation 
surveys, are given to show the closeness of the estimates by the 2 methods. 

DISEASES OF PLANTS. 

Diseases of the apple, cherry, peach, pear,, and plum; with methods of 
treatment, E. M. Wn.cox, {Alabama College Ski. Bui. ISSypp. 79-14^ypl». Oyfigs. ^).— 
This bulletin, which is largely compiled from departmental and experiment station 
publications, is designed to enable fruit growers to recognize some of the more 
common diseases of the plants mentioned in order that they may assist the station 
in securing data regarding the distribution and severity of the diseases in the various 
counties of the State. 

The author has avoided techni(!al discussions of the organisms causing the diseases 
as far as possible, but gives suggestions which will aid in the recognition of the dis¬ 
eases, and discusses methods of treiitment. The material is arranged under the dif¬ 
ferent headings by host j)lants, and chapters are devoted to the preparation of 
fungicides and spraying machinery. Bibliographies of the more important literature 
are appended to the different headings. 

Borne bacterial diseases of plants prevalent in Michigan, W. G. Backbit 
{Michigan Sta. Bvl. SSOy pp* 20S-2S}0y figs, tf).—Popular descriptions are given of pear 
blight, bacteriosis of beans, black rot of cabbage, wilt of cucurbits, soft rot of the 
sugar beet, and the blight of the potato, tomato, and eggplant. 
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Fungus diseases of cotton, L. Lkwton-Brain (West Indian Bui, 6 (1905), No, 9, 
pp. if—Notes are given on the rust, leaf spot, mildew, and anthracnose of 
cotton, after which a disease known locally as black boll is described. 

This disease seems to be characterized by the decay of the internal parts of the 
boll, usually starting at the base. The seeds swell inside and the lint is destroyed. 
The first outward sign of diseases is a curious deformation of the boll, which is fol;, 
lowed by the other symptoms already mentioned. As the disease progresses the 
lint becomes slimy, changing color from yellow to dark brown or black, and finally 
the enlargecl, partially germinated seeds practically fill the interior of the boll. 

The only foreign organism present in diseased bolls is a short rod^shaped bacillus, 
and this appears constantly present in the diseased tissues. Until inoculation experi¬ 
ments have been carried on it can not, however, be definitely claimed that this 
bacillus is the cause of the disease. 

A new disease in potatoes (Jour. Bd. Agr, \_London^, (1905), No, 1, pp. 37, 
,^,9).—Itis stated that SphirreUn tabifim, a parasitic fungus especially known as attack¬ 
ing beets and mangels, has been recently observed occurring on potatoes. As in the 
case of beets and turnips, the fungus first makes its appearance on the leaves, after¬ 
wards passing into the roots, causing their destruction. On account of the fac^t that 
different cropq are subject to the attacks of this fungus, care should be taken to pro¬ 
vide rotations with nonsusceptible plants. It is believed that the application of gas 
lime to the soil would to a considerable extent destroy the parasite. 

A disease of potatoes (Jour. Bd. Agr. [Xondon], 7^ (1905), No. 5, pp. 294-396, 
fig. 1).—K diseased condition of potatoes of the variety Evergood is reported, in 
which the surface of the tubers was studded with small brownish warts, and although 
a number of fungi were present no species seemed to be sufficiently constant to be 
considered the cause of the trouble. A careful study of the variety showed that the 
primary cause of the disease was the excessive development of lenticels in this par¬ 
ticular variety. The experiments from which this conclusion is drawn are to be 
described later. 

Blackleg in potatoes (Jour. Bd. Agr. [London'], 13 (1905), No, 5, pp. 396-393 ).— 
A brief account is given of a disease of potatoes due to Bacillus phytophthorus, and 
precautionary measures to be taken for the prevention of the disease are quoted from 
a recent publication (E. S. R., 15, p. 374). 

It has been found that potatoes, beans, carrots, turnips, (cucumbers, sugar beets, 
mangels, etc., are susceptible to the disease, and rotations should be provided in 
which these plants do not occur for a number of years. Whole tubers should be 
planted instead of being cut into sections, as is usually the case. Care should be 
taken to obtain seed from ^listricts where the disease is not known to exist, and lime 
or strong nitrogenous manures should not be used. 

Beview of the principal diseases of sugar cane, \j. Lewton-Brain ( West Indian 
Bvl, 6 ( 1905), No. 1, pp. The author presents a brief summary of the prin¬ 

cipal facts regarding the rind disease caused by Trichosphseria aacchari, the pineapple 
disease due to Thidamopau ethacetiem, and the root disease attributed to Mara^iaa 
acLCchari. Incidentally the author mentions the fact that bananas are subject to 
attacks of M. aemiuatua, a species related to that causing the root disease of sugar 
(;ane. 

Club root in turnips (Jour. Bd. Agr. [Londem], 13 (1906), No, 3, pp. 161, 163),— 
Based, upon experiments carried on for a number of years it is suggest^ that 2J tons 
of common lime slaked to a fine powder and applied to an acre of infested soil will 
usually result in securing a crop reasonably free from this disease. It is noted from 
the results obtained that the effect of the lime may be more apparent on the second 
than on the first crop which follows its application. 

The cucumber leaf blotch, A. D. Hall (Jour. Bd. Agr. [Londm], 13 (1906), 
No, 1, pp. 19-31 ).— A brief description is given of the cucumber leaf spot, caused by 
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Cercogpofa melonig, and the resulte of various methods of treatment for its prevention 
are stated. 

The treatment of tlie soil by watering every fourth day with a solution of copper 
sulphate wks tried, and while at first it seemed successful, later the plants were 
badly attacked by the fungus, and those which had been treateci seemed particularly 
susceptible to the red spider. A second series of experiments was inaugurated, in 
which the plants were treated with a copper sulphate solution and with ammonium 
copper carbonate, but from the results oV)tained it seems that the use of copper 
fungicides does not offer any very satisfactory method of combating this disease. 

The most hopeful method of treatment the author believes is the utilization of 
disease-resistant varieties. Where forcing houses have l)ecome badly infested with 
the fungus some other crop should be grown for a number of years. 

A mushroom disease {Jour. Bd. Agr. [London], 12 {1901i), No. i, pp. 47-49^ 
fig. 1 ).—An account is given of a disease of cultivated mushrooms which is due to 
the parasitic fungus Ifgpomyces pernidomis. 

This fungus attacks parasitically the mycelium of the mushroom, causing it to 
become distorted and resulting in curious malformations of the spore-bearing form 
of the mushroom. On account of the rapid growth of the parasite all l^eds should 
l)e removed l)efore s|)oreH are produced, otherwise the houses may become thoroughly 
infested. 

If this should occur the houses in which mushrooms are grown should be com¬ 
pletely emptied and thoroughly sprayed at intervals of 10 days with a strong solu¬ 
tion of copi>er sulphate, 3 or 4 applications being given. At the same time the house 
should be kept warm and moist to favor the germination of the spores of the para¬ 
site, w'hich are destroyed by the treatment suggested. 

Some of the results of three years’ experiments with crown gall, (t. G. 
Hrdocock {Sriencej n. 5»er., 22 {W05)y No. f>52y pp. 120-122). —A summary is given of 
the author’s experiments on crown gall, which is found on the almond, apple, apri¬ 
cot, ash, blackberry, chestnut, cherry, grape, hop, oak, peach, pear, plum, prune, 
jK>plar, quince, raspljerry, rose, walnut, and willow*. 

A number of forms of the disease are recognize<l, some of which are little known. 
Those occurring on the apple, pear, and quince are said to be quite similar and have 
not yet been proven to be contagious. Those occurring on the almond, apricot, 
blacklxjrry, cherry, peH< h, plum, prune, and possibly the chestnut and walnut are 
similar in natun^ and origin and are often very contagious. Those on the grape and 
rose ai)pear to be slightly contagious, but <*an not be classe*! with either of the prece<i- 
ing groups, as far as jiresent information goes. The crown gall on the hop is caused 
by a slime mold resembling Plattmodhphorti hr(i8»iciVy the cause of club root in crucif¬ 
erous plants. 

Experiments with apple, quince, and pear seedlings grown under sterilized tMjndi- 
tions show that the apple and pear crown gall of the ordinary type, in w hich there 
is an absence of side roots or hairy roots, is not contagious. In experiments carried 
on for 2 years the average result obtained from inoculation of selected apple nursery 
stock was 10 per cent of diseased plants, with 15 per cent of the control plants 
affected. 

The author states that the apple crown gall is of 2 types, one a more or less woody 
gall with few or no roots growing from it, while the other form is commonly called 
hairy root from the numerous side roots that are put out. Galls may or may not 
occur in connection with this form, and for the present it is considered a distinct 
disease. 

Careful cross-inoculation experiments show that the crown gall of peach, plum, 
cherry, raspl)erry, almond, and apricot are identical. The peach and raspberry are 
most susceptible to wound inoculation, but also become diseased through infected 
soil. It has been impossible to transfer this disease to the apple, pear, or quince. 

14462—No. 6-06-^ 



474 


EXPERIMENT STATION BEOOBD. 


Tlie results from an experiment with 300 2-year-old apple trees, selected with care 
as to uniformity of size and root system, seem to indicate that the disease has no 
immediate effect on the duration of the life of the tree where other diseases do not 
intervene. Field observations bear out the (onclusion that the disease does not kill 
the younjf trees as often as has been ])reviously believed. 

There is frequently found on the roots of apple seedlings, and more rarely on grafted , 
apple trees, a gall of a softer nature, which may prove to be slightly contagious. This 
is to be a subject for further investigation. On grafted trees most of the galls occur 
at the lower end of the scion at the point of union \^ith the root. The author states 
that the work of tlie previous 2 years is l)eing retn^ateil in different localities, in all 
120,000 apple seedlings and root grafts being under observation. 

Observations on sdtne vine diseases in Sonoma County, California, 
O. Butler {California Sta. BnL KlSy pp. pL /, ,0^).— Descriptions are given of 

the red-leaf <li8ea8e, grape shrivel, and root rot, all of which have been under 
investigation by the author during the past year or more. 

The red-leaf disease, which was first noticed in 1903, is treated at some length, a 
description lading given of the disease, its relationships and resemblance to other 
diseases pointed out, and the results of experiments for its control presented. The 
red-leaf disease may affect the shoots, leaves, peduncles, pedicel, and fruit of the 
vine; the canes on one side or, more rarely, the entire vine may be attacked. The 
effect that is produced on these different plant organs is descTil>ed at length. The 
disease seems to lx* more or less closely related to folletage, rougeot, and the Cali¬ 
fornia vine disease, moat nearly resembling the rougeot. 

Winter and suimner spraying experiments have been carried on for the control 
of this disease, and while the vitality of the vines seemed to be increased, as shown 
by the greener appearance of the foliage, yet the treated vines did not show any 
very great improvement over the untreated ones. Tlui author believes that the 
red-leaf disease is due to the same causes as folletage and rougeot, namely, a dis¬ 
turbance of equilibrium between the absorption of waU‘r by the roots and its trans¬ 
piration by the leaves. An examination of the soil showed that it was very deficient 
in phosphoric acid, and it is thought that pro{x*r fertilization will help the vines to 
at least w'ithstand the red-leaf (iisease. 

Grape shrivel is the name given a disease w'hich is characterized by the shrivel¬ 
ing of the berries. This shriveling seems to be the most important character of the 
disease, the symptoms appearing in the leaves being easily referable to drought or 
imperfect nutrition. The fruit of diseased vines, when it does not shrivel, often 
ripens prematurely. This prematurely ripened fruit is frequently edible, though at 
times very distasteful. The disease does not show on the foliage at first, but later 
is characterized by a discoloration of the leaves, which seems to be caused largely 
by changes in chlorophyll. No external indications are shown on the vines, but 
when cut in cross or longitudinal sections the wood and pith show discolorations. 

Exj)erimentH carried on with a number of varieties, in which different methods of 
treatment were tested, have led to the conclusion that the cause of grape shrivel is 
due to imperfect nutrition. It was found that different varieties and different stocks 
were affected quite differently, and in combating this disease account must Ix) taken 
of the aflinity between the stock and the graft and of the resistance of the stock to 
phylloxera. The resistance of the stock to the phylloxera may be heightene<l by 
fertilization, but if this is not sufficient a change should be made to a more resistant 
stock. The use of (^rl)on bisulphid in protecting stocks of low resistance from 
attacks of phylloxera is not under present (conditions considered an economic 
possibility. 

The root rot is of fungus origin and in its usual form is recognizable by the soft, 
wateiy, yellowish-brown woody cylinder, which is more or less permeated with the 
mycelium of the parasite. The disease usually takes from 2 to 6 years to kill the 
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vines, although in some rare cases they have been killed in a single season. The 
growth of vines affected with the root rot resembles that of vines affected with phyll¬ 
oxera, but in the rapid form of the disease there is no gradual wasting away. The 
foliage of the vines becomes chlorotic and, if the weather is unfavorable, the leaves 
rapidly dry up and fall off. 

As soon as the disease appears in the vineyard, all badly affected vines should be 
removed, and the vines surrounding them treated with a 3 per cent solution of cojv 
per sulphate or a 7 per cent solution of iron sulphate. This may be done by digging 
a small basin about the trunk of the vines and pouring into it a gallon or more of 
either solution. Vineyards <^nce affected with this disease are, unless thoroughly 
drained, always subject to it. Therefore it is essential that portions of vineyards 
which are replenished should be treated every 2 or 3 years by one of the methods 
above described. The root rot is 8ai<l hi attac^k many varieties, but some seem to be 
less subject to this rot than others, and such should he employed as stock for grafting. 

Fungus diseases of cacao, L. Lewton-Brain (West Indian Bul.^ G {1906)^ No. i, 
pp. 8G-94 ).—Descriptions are given of canker of cacao due to NeHria sp., die back 
caused by Piplodia caranicolaf the brown rot of the ikxIs due to the same fungus, 
and the ripe rot caused by Phytoj)}Uhora omnirora. 

The thread blight, caused by an undetermined fungus, is described at consider¬ 
able length. This <lisease is said to be very characteristic, the fungus apjfiearing as 
dark-brown threads or strands, closely appresse^l to the bark. When young the 
threads are thin and white, but they become dark after having attained a good 
attachment to the bark. The fungus spreads by means of its mycelium and can be 
kept in check otdy by thorough and constant pruning, to which the author recom¬ 
mends the additional treatment of spraying with a lime-sulphur wash. 

A disease of conifers (Jour. Bd. Ayr. [Londojj], (1906) y No. Sy pp. 177-179y 
fig. 1 ).—The occurrence on spruce seedlings of the fungus Herpotrichia nigra is 
reported. 

The fungus had attacked the leaves causing their destruction, but instead of falling 
from the dead plants they were bound together by myt^eliurn and remained as a 
compact brown mass about the branches upon which they had grown. This para¬ 
site is said to be most prevalent in nurseries at rather high elevations, and has been 
reported as attacking spruce, mountain pine, junijier, etc. Its occurrence has been 
noted in Germany and Norway for some time, but it has only been recently observed 
in (freat Britain. On account of the serious nature of the attack, all diseased seed¬ 
lings should be collected and burned as soon as observed. 

Larch canker (Jour. Bd. J//r. [London]y IJ (1906)^ No. 6y pp. S07-S10y figs, 6 ).— 
A description is given of a wound para.site ( Dasysci/pJui rtdycina) which attacks the 
European larch to an injurious extent. The canker seems to be especially associated 
with the larch aphis (Cherrnes larici8)y and to prevent injury by the aphis it is 
recommended that seedlings and young ti^ees should be sprayed with a kerosene 
emulsion. As a rule, trees under 10 years of age attacked by canker are either killed 
outright or their growth is badly stunted, and all precautions should be taken 
against frost injuries, improper situation in planting, insect punctures, etc. 

Spraying machines, W. E. Bear (Jour. Bd. Agr. [London] y 12 (1905), No, 1, 
pp. 8-lSy jigs. 10). —Descriptions are given of a number of forms of hand and power 
spraying apparatus. The comparative merits and efficiency of the different classes 
of machines are shown. 

ECONOMIC ZOOLOGY-ENTOMOLOGY. 

Zoological yearbook, 1004, P. Mayer (Zoo/. Jahresber., 1905, pp. VJJ74- 
As in former annual reports of this author, brief abstracts are given of the more 
important inveetigations published during the year on the different groups of the 
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aiiimal kingdom. Extensive bibliographies are presented, including titles of the 
alistraeted articles and also numerous less important ones. 

The bobwhite and other quails of the United States in their economic 
relations, S. D. Jcdd {U. S. Dept. /I<//*., Bur. Biol. Surrey Bnl. ^7, pp. 6’6*, ph, 
70).—The food habits and economic importance of the 7 species of quail known 
to occur in the United States are discusse^l in some detail. 

Particular attention is given to a study of the bobwhite for the reason that this 
bird has been more carefully observed and its feeding habits are better known. 
From an examination of 918 stomachs of the l)obwhite it was found that its food 
consisted of about 83 per cent vegetable matter and 16 per cent animal matter. The 
vegetable food consists of grain, weed seeds, and other material. A long list is given 
of the species of weed seeds found in the stomachs of bobwhites. The insect food is 
discussed according to its systematic position. Similar accounts are presented of the 
masked bobwhite, California (piail, gambel quail, mountain quail, scaled quail, and 
Mearns quail. 

The feeding habits of all the species of quails considered in the bulletin are quite 
similar, the variations which occur being partly referable to the variable food in the 
different parts of the country. The bobwhite is the only species which appears in 
the Eastern States, while the others are generally distribute<l from Texas to Oregon.. 
The range of these species is continuous along the southern border of the country, 
but along the northern border there is an extensive interruption in the Great Plains. 

Birds known to eat the boll weevil, V. Bailey (V. S. Dept. Ayr.y Bur. Biol. 
Survey Bui. pp. 16 ).—On ac(!Ount of the serious daiuage caused by the boll weevil 
in the Southern States, a special effort was made to obtain reliable information con¬ 
cerning birds which feed upon this pest and the amount of assistance which may be 
expected from them in protecting the cotton <!rop. 

Considering the fact that for the past 12 years the weevil has been steadily spread¬ 
ing over the cotton belt, it appears that birds can not l>e <lepended upon to extermi¬ 
nate the iKist. As a.result of field ol>^ervatiorls and examination of birds’ stomachs 
in the laboratory a (onsiderable list of birds was determined as fee<ling upon the 
weevil. This list includes Carolina wren, titlark, tomtit, western meadow lark, 
Florida meadow lark, common phoelie, redwing blackbird, white-throated sparrow, 
western savanna sparrow, brown thrasher, Texas bobwhite, brewer blackbird, 
cowbird, jackdaw, mockingbird, butcherbird, killdeer, and others of less importance. 

The total number of stomachs examined, exclusive of mourning doves and quail, 
was 570 and of this number 78 contained boll weevils. The weevils were not numer¬ 
ous at the time when the birds were collected. As a result of his study of the ques¬ 
tion, the author urges the protection of insectivorous birds within the (!otton belt. 

Bacteria uaed in the destruction of rats and mice, L. Baiir {Cmtbl. Bakt, 
[efc.], 7. Ahi.y Grig., S9 {W05)y No. 3y pp. 26S-^4 )>—Thus far the bacteria which 
have been used for the destniction of rats and mice belong to the Coli group. 

The bacteria used against rats include the forms cultivated and recommended by 
Danysz and Issatschenko. Mice are much more susceptible to b^ierial infection 
than rats and succumb to the action of certain bacteria toward which rats are quite 
immune. A number of feeding experiments were carried out during which rats 
were fed cultures of Ratin. These cultures produce either an acute infection with 
enteritis and septicemia without involving the lungs or a chronic infection which 
exhibits pulmonary symptoms. When Ratin was fed to various species of mice, 
including Mus musculus and M. agrarim, the following results were obtained: 

White mice, grey house mice, field mice, red mice, and wood mice were nearly all 
destroyed by the culture. Mun agrariuSy horse, dog, fowls, cat, and calves 2 months 
old were not affected in any way by receiving the cultures. Young sucking (calves, 
however, showed considerable weakness accompanied by enteritis, enlai^ed spleen, 
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and othnr fiyinptoniH. The author l)elieveH, therefore, that ewjuie preeautiun iinint l>e 
observed in the use of these cultures in onier to avoid the infection of farm animals. 

Entomological department, R. A. Cooley (MonUma Sta. Rpt. 1904t PP- 
iS32 ).—Grasshoppers were less injurious than in previous years. A test of the Griddle 
mixture gave somewhat unsatisfactory results in the hands of ranchers. Some injury 
was caused to apple trees by a cicada (Tildcen enimtifem). Notes are also given on 
sr)Otte<l blister beetle, apple aphis, cabbage aphis, field mice, and honey l)eeH. 

A circular of information, J. Kotinsky (Hd. Coruna. Agr. and ForeMrg IlawaUf 
Dir. Dnt. Oirc. pp.S ).—The work of the division of entomology is briefly described, 
with notes on the collection and study of insects. 

The western cricket, C. P. Gillette and S. A. Johnson {Colorado Sta. Bvl. 101, 
pp. Hi, ph. ^).—AnabruH simplex first attracted attention as a pest in Colorado in 1904. 

The eggs are deposited about July 1, to a depth of about 1 in. preferably on hills. 
In somt* cases 2,000 to 8,(HM) eggs were counted per scpiare foot of soil. The crickets 
feed on range grasses, sage brush, c,ereals, alfalfa, potatoes, garden vegetables, etc. 
The pests may be herded away from cultivated m-ops or may Ixj kept away by ditch¬ 
ing or fencing. They may also be killed with kerosene, crude oil, or poisonetl bait. 
Plowing, burning, and crushing are also mentioned as remedies. Certain dry hills 
seem to constitute the permanent home of the pests, but migration takes jdace when 
the eggs hatch in large numbers. The insects travel only by daylight. 

Leaf hoppers and their natural enemies, R. C. L. Pbukins {Ifawaiian Sugar 
IHantern' Sta., Dir. Knt. Bid. /, />/«. /, pp. 1-70; 'J, pp. 71-8fi, pi. 1; 3, pp. 80-118, ph. 
4; 4, pp. nu-lo8, pis. 3). —The parasites of leaf hoppers considererl in the first part 
belong to the family Dryini<la*. 

This family appears to coniine its attacks to leaf hoppers.^ A detailed (hwription 
is given of the method of attack, the effectiveness of these parasites in controlling 
the leaf hoppers, and other points in their life history. In this discussion the genus 
Kchthrodelphax and other related genera are taken as typical cases. Apparently 
all leaf hoppers .which become parasitized with Dryinidm are ultimately thereby 
destroyed. The anatomy of these parasites is disitussed, and a systematic account is 
presented to assist in the identification of species, many of which are described 
as new. 

Againopsgehe threnodes, describeil in detail in the second part, is parasitic on the 
sugar-cane leaf hopper and appears to be parthenogenetic. Sometimes more than 
one larva is found on a single leaf hopper, but perhaps only one reaches maturity. 
The parasite is referred to a new family descrilx'd under the name Epipyropidte, 
and several other new species of this family are clescribed under the genera Paleo- 
psyche and lleteropsyche. 

In the third part the anatomy, systematic position, and life history of the Stylopidie 
are discussed, with notes on the effect of their parasitism on leaf hoppers. The male 
panisites usually have a more serious effect on the host than do the females, and the 
host is killed. The genera Halietophagusand Elenchus are defined and notes given 
on the larvjc and puparia of Sty lopidte. Various species of these genera are described, 
many of them as new\ 

The fourth part is devote(i to a consideration of the family Pipunculida\ The 
majority of species in this family belong to the genus Pipunculus, and about 80 
species have been recorded for this genus. The flies under discussion are parasitic 
on various families of Homoptera, including Cercopidse, Jassidie, and Fulgoridse. 
The anatomy and life history of the genus is discussed in some detail for different 
stages. A number of species from Australia and Hawaii are described as new, and 
an analyti(‘al table is presented to assist in their ready identification. A brief bibli¬ 
ography of the subject is appended to the bulletin. 

Late fall spraying for the San Josd scale, J. B. Smith {Nm Jersey Suu. Bui. 
186, pp. 14, figs. 6*).—Tests were made of the Effectiveness of insecticide application 
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in the fall eh upixjse<l t<» spraying in the spring. I n some cases the applications were 
made before the foliage had fallen. A nnnil)er of proprietary soluble petroleum 
insecticides were used as well as lime and sulphur and kerosene-limoid. In general 
the damage to the foliage even of peach trees was slight, while the s(*ales were effect¬ 
ively destroyed. The author believes that fall spraying is more effective than spring 
spraying and that the fall should l)e generally recommended as the proj^er time fon, 
insecticide applications against scale insects. 

Experiments during the summer of 1905 indicate that summer applications of 
insecticides for sc’ale insects can not be depended jupon to do more than hold the 
scale in check while considerable harm to the trees may result. During these tests 
in summer spraying tol)acco extracts, fish-oil soaps, kerosene emulsion, crude and 
distillate petroleum, kerosene-limoid, and various combinations of lime and sulphur 
were used. In all cases the effect upon the scales was unsatisfactory or the trees 
were too much injured. 

As a result of the author’s experiments along this line it is recommended that trees 
be sprayed in New Jersey as soon as j) 08 sible after Octol)er 15 or as soon as the leaves 
begin to mature. In case of bad infestation it may be well U) repeat the application 
within two weeks. With regard to a choice of insecticide the author prefers the 
mineral oils and several proprietary preparations of these oils in a soluble form. It 
is urged, however, that none of the oil emulsions should be allowed to get cold and 
that they should l>e used in as fresh a condition as possible. In the author’s opinion 
the second choice falls on kerosene-limoid and the third on lime and sulphur com¬ 
binations. The life history of the scales is also discussed. 

Peach insects, R. 1. Smith ((7a. Jid. Ent. Hal. 17^ pp, ryn-iod^ fign, ;?5).—This 
bulletin, as stated by the author, contains practical information prepared to meet 
the growing demand of peach raisers for directions concerning the control of insects 
injurious to peach trees. The important insects of peach Jrees are discussed with 
detailed notes on their appearance, habits, life history, and control. The more 
important species considered are San Jos^'* scale, Putnam scale, cherry scale, peach 
lecanium. West Indian peach st’ale, plum pulvinaria, fmit-tree bark-beetle, peach- 
tree borer, plum curculio, plant lice, and tent caterpillars. 

The gypsy and brown-tail ^oths, A. H. Kiuklano [Off. Supt. Supjrremng 
Oypsy and Brotm-tail ^foth8 [Mw«.], Bui. i, pp. ^7, llyfign. 9 ).—A copy is given 
of the recent Massachusetts law relating to gypsy and brown-tail moths. According to 
this law' a superintendent for suppressing the gypsy and brow ii-tail moths is appointed 
and an appropriation of $300,000 made available fi)r use during the years 1905-1907. 
The present bulletin is largely occupied with a description of the gypsy and brown- 
tail moths and an account of their habits, life history, and distribution with notes 
on the most effective remedies for controlling them. 

Trypeta ludens in Meadco, J. Isaac [Sacramento: (Jahfomia State Hurt. Cmn.y 
1905y pp. 40t pis. 4tfigs. 17). —On account of the importance of this i)e8t and the 
extent of its ravages in Mexico, the California commission sent the author to investi¬ 
gate the present status of the |>est in Mexico and the effectiveness of the means 
adopted there for its control. 

The author visited the greater part of the orange-growing districts of Mexico with 
this idea in view and collected much information regarding the distribution of the 
pest, its origin, parasites, and other points of importance to California orange grow¬ 
ers. The insect is described in detail in all of its stages. It appears that the life 
cycle requires about 3 months so that there may be 4 generations per year. In the 
high lands of Mexico the pest appears not to be very common, while in the State of 
Morelos it is serious. 

The remedies adopted in Mexico for the control of this insect include burning or 
burial of infested oranges, keeping fowls in orange orchards, spraying with an infu- 
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sion of HaplophyUm cimidduvi. The natural checks to the spread of this i^est are 
changes of temperature and th(‘ presence of parasites. TrypeUi Indenn appears not to 
be native to Mexico but is probably introduced from some part of South America. 
II attacks not only sweet oranges but also the mango and guava. 

The parasitologi(!al commission of Mexico recommends that all infested mangoes, 
lemons, oranges, and guavas l)e colh'cted daily and deposittul in a suitable place for 
destruction once a week. Such fruit should l)e dc*stroyed either by burning or 
burying to a depth of 20 in. 

Insects of the pecan, II. A. (tossard {FUrrida SUt. Hal. 79, pp. pin. 7, 

tigs. ^).—The present bulletin co!itains essentially a bri(‘f monograph of the imix)rtant 
insect i>ests of the pecan. 

Pecan bud-moth {Proteoplenjx ddndana) is one of the most serious of these pests. 
The insect is described in its different stages and notes are given on its habits. 
Several natural enemies are known, but their effectiA'eness is not yet determined. 
Spraying with arsenicals including Paris green and arsenate of lead did not give 
encouraging results. The use of lime-sulphur-salt wash was much more satisfactory. 
Infeste<I i>ecan buds were fumigated for 80 minutes with hydrocyanic-acid gas. The 
buds were not injured by the treatment, but the moths seemed not to be destroycnl. 
Not more than 15 to 20 per ceiit of the buds survivtul on account of later infestation. 
In nursery practice it seems to be necessary to remove the co(‘oonH with a knife. 

The j)ecan case-borer {Acro}nmn nehulleln) is also a serious pest and is describe*I 
with notes on its habits and life history. This pest is also attacked by parasites and 
birds. In the control of this insect it appears that the remedies most successful in 
use against the pecan bud-moth are also In'st for use against this Hi>ecies. Notes are 
also given on the appearance, habits, life history, and means of combating spet'ies 
of Catocala, Seda Hcitula, Dafana. hdeyerrirna, fall wc'bworin, twig girdlers, oak pruner, 
hickory-nut weevil, hickory bark-borer, white ant, cottony maple scale, etc. 

Insects injurious to forests, A. L. Herrkra (Com. Par. Ayr. [Me.rhv'] Circ. 
d9, pp. d ).—Particular attention is given in this circular to a discussion of 

Dendroctonus and related f*)rest insects with reference to artificial insecticddes and 
methods which have been found to be effective in <*ontrolling these pests and also to 
their natural enemies. 

Texas fever ticks (Oklahoma Sta. Upl. 1905, pp. ,18-30). —Attention is called to 
those features in the life history of cattle ticks which makes it possible to exterminate 
the tick by a system of rotation of pastures and dire(;t treatment of cattle for tick 
infestation. The great advantages of tick extermination are briefly discussed. 

Means for the destruction of mosquitoes, A. F. Mankowski (Onthl. Baki. 
[^/c.], 1. Ahf., Orlg., 39 ( 1905), No. 3, pp. 277-^379, Jign 3). — Brief n^ferenc^e is made to 
experiments previously carried out by other investigators in the infection of fnos- 
(luitoes with various species of bacteria. 

In the study of mosipiitoes in Bessarabia a mite was found infesting mosquitoes 
under the wings and various other parts of the body. An examination of the para¬ 
sites showed them to be undoubted mites about J mm. long. From one to six i)ara- 
sites were found on each infested mosquito, and al)out 80 per cent of all mosquitoes 
studied were infested. The imixjrtance of this parasite appears to be quite great, 
since the number of mosquitoes and the extent of malaria were considerably reduced 
during the year. 

Report of the inspector of fumigratien appliances, 1904, P. AV. Hodgetts 
(Toronto: Ontario Dipt. Agr., 1905, pp. 11,figs. The practices of various nursery¬ 
men with regard to transplanting and handliiig of stock are briefly described. The 
effects of severe winter cold upon San Jos^ scale were studied. It was found that the 
severity of winter had little effect in controlling the numbers of the scale. The insect 
was more seriously affected by cold on peach and plum trees than on apple trees. In 
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the atitlior’s opinion tlie lime aiul Hulplmr wash is the lawt remedy for the San Jos£ 
scale. 

wdLnnual report of tlie Beekeepers’ Association of tke Province of Ontario 

for 1904 {Ann, Jipf. Beekeepers^ Assoc, Onlarioy 1904^ pp- Jigs, 4 )>—At the 29th 
annual meeting of the Ontario BeekeeperH’ AHsociation, held in Toronto November 
16-17, 1904, a number of papt»rs were read which may be briefly noted in this con- ^ 
nection. 

The general status of beekeeping was disetussed in the president’s address by J. W. 
St'tarling. A paper on extracted honey, rea<l by M. Pettit, suggested that all white 
honey should 1 k^ removed by the first of August in onler to avoid any ihixture of 
dark honey. In the production of extracted honey it is recommended that the 
weather, climate, and locality be studied in order to (choose the most suitable breed 
of bees and style of hives. Honey should not be extnu^ted until well ripenetl, and 
should \)e sealed up as soon afterwards tis jMjssible. 

F. C. Harrison six)ke on the diseases of bee larva‘, calling attention to the princi¬ 
pal means by which (jontagion is spr€'ad among bees, and giving <letailed notes on 
foul ])rood, black brood, pickled broo<l, chilled brood, and starved brood. It is 
thought that some of these terms may be synonymous, as it seems unlikely that all 
are distinct diseases. 

Papers were also presented on A Season wdth the Bees and How to Manage Them, * 
by A. K. Hoshal; The Tnfliience of Bee .Journals, by \V. J. Craig; Queens and their 
Influence on Bee Culture, by W. Z. Hutchinson; Foul Brood, by H. J. Sibbald; 
Winter ].K)8ses, by W. F. Holtermann; Sanfoin as a Bee Plant, by J. Fixter; Pre¬ 
vention and Control of Swarming by Means of the Hed<len Hive, by J. I). Miller. 

J. Fixter presented the results of experiments upon methods of protecting hives 
for outside wintering, a study of cellars for wintering bees, methods of introducing 
queens, and fee<ling with honey and sugar in winter quarters. 

Bee products in Arizona, K. H. F\)khes {Arizona Si((. Bnl. pp. 
figs, ^),—Statistics are presented regarding the present status of apiculture in Arizona. 

A list is given with times of blooming of the more important honey (Tops of the 
Territory. At present, alfalfa is less available than formerly as a honey crop, on 
account of the fact that it is cut at an earlier stage than in previous years, and also 
on account of the iirevalence of the alfalfa butterfly which feeds upon the honey. 
Determinations were made of the sugars contained in the flowers of alfalfa and cer¬ 
tain native bee plants. 

The quality and composition of samples of Arizona honey are also discussed. The 
average amount of moisture in honey from Arizona was found to be about 2 per 
(^t less than that of eastern honey. The ash was of about normal quantity and 
composition. Analytical data are presented regarding honey sam[)les and notes are 
given on adulteration and by-products. The honey of Arizona (iontains a maximum 
amount of sugar an<l very little nonsaccharine substances and is usually of tlesirable 
color and flavor. In liquefying honey it is recommended that the pr(x*ess be carried 
on at a comparatively low temperature in order to avoid injuring the quality. 

Sericulture, P. Vieil {Sh-lcnltme. Paris: J, B. BaiUihe A* Sons^ J 90 ri, pp, VII1+ 
SSOyfigs, 60 ),—This volume is one of the series whicli constitute the agricultural 
encyclopedia published under the direction of G. Wery. 

The subject is discussed under 7 heads, including the history of sericulture; anat¬ 
omy and physiology of the silkworm; diseases of the silkworm; rearing silkworms; 
care and production of the silkworm eggs; the qualities, treatment, and manufacture 
of silk; and artifleial silks, including silks from other sources than the true silkworm. 
In an appendix the author discusses the culture of mulberries. 

The eilk-grrowing season of 1904, G. McCJarthv {Ntyrth Carolina Sta, Rpi, 1904, 
pp. S5, 66 ).—It is reported that public interest in silk growing continues to increase. 
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A number of silk growers^ asHociations have been forrne<l. silk inanufacturing plants 
have been establislicd, and instruction given in silk raising in industrial schools. It 
is believed that when properly carried on, tfie business of silk raising may bring 
reasonably profitable returns to children and adults w'ho are incapable of doing 
severe manual labor. 


FOODS—HUMAN NUTRITION. 

Studies of the digestibility and nutritive value of bread and of macaroni 
at the University of Minnesota, 1903-1905, II. Snydek ( If. S. Dept. Ayr., Office 
Expt. Stas. Bui. loO , pp. SO, pis. 4, Jig. 1 ).—Continuing earlier work (K. vS. R., 15, 
p. 68), digestion (experiments were ina<le with different grades of flour ground from 
Oklahoma hard winter wheat and Oregon soft winter wheat. In IS experiments 
with men, white (straight-grade) flour was more completely digested than either 
Graham or entire-wheat flour, and yielded a larger amount of digestible nutrients 
and available energy. 

In 8 <ligestion trials, in which liiudy pulverized bran was added to white flour in 
the same proportion as is removed in milling, t]»e addition of the bran lowered the 
digestibility of tin* flour so that a smaller amount of digestible nutrients and available 
energy was obtained from the bran flour than from the white flour with which the 
bran was mixed. 

In 8 digestion trials, in which finely pulverized wheat germ was added to white 
flour in the same proportion as is removed in milling, the addition of the germ did 
not materially change the digestibility of the Hour, and tin* amount of total digestible 
nutrients and availalde energy in the germ flour and the white flour was about the 
same. There was no material gain in total digestible nutrients by the addition of 
the germ to the white flour. The germ flour pro<luced a smaller size<l, sweeter, but 
less porous loaf than the white flour. Because of its fermentable character wheat 
germ is excluded from white flour. 

Studies were also made of the digestibility of macaroni made from American-growm 
durum wheat, of breakfast foods made from the same sort of wheat, and also of the 
changes w hich take place in semolina in macaroni making. 

Ac(!ording to the author, during the process of manufattture of macaroni water is 
removed in drying the macaroni and tln^ starch and gluten apparently undergo a 
slight hydration. When iiiacaroni is cooked in water about 2.25 per cent of the sol¬ 
uble matters present are extracted, which suggests that as little water as possible 
should be used in cooking the macaroni when strict economy is desirable. 

As shown by experiments with healthy men, the macaroni used had approxi¬ 
mately the same digestibility and supplied about the same amount of nutrients, pound 
for pound on a dry-matUT basis, as bread made from straight-grade flour. Consuming 
either large or small amounts of bread made from durum wheat flour with the mac¬ 
aroni exercised no appreciable effect upon the digestibility of the nutrients and the 
availability of the energy present. ' 

The dunim wheat breakfast food resembled quite closely in composition the mac¬ 
aroni made from similar wheat. It was not quite as thoroughly digested, though its 
digestibility was fairly high as compared with many vegetable foods. The observed 
differences in digestibility of the breakfast food and the flour products are undoubt¬ 
edly due to methods of manufacture, the flour products being rather finely ground 
and therefore in a condition favorable for the action of the digestive juices. 

The contamination and adulteration of bread and of the milling products 
employed in its preparation, H. Stiegeler (Pare Products, 1 (1906), No. 5, pp. 

Weed seeds, mineral adulterants, inferior starches, and other adulter¬ 
ants of wheat and bread are spoken of, and methods of detection briefly noted. 
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Gluten bread {fAtncet [Londoti\f IdS (1905), No. 4^60^ p. t07^>). —An analysis is 
briefly reported. 

Malt extract in bread making:, K. Cokby { Pur(‘ Products, 1 (190^)), No. 4t PP- 
187-189).-—The effect of substituting malt extract for cane sugar in bread making is 
discussed, the data presented being on the whole unfavorable to this practice. 

Wbeaten flour, T. Macfarlank (Utb. Inland Rev. Dept. [Canada]^ BuJ. 98^ p]^ 
Data are given regarding the analysis of 75 samples of flour purchased in open 
market in diffeient districts of the Dominion of Caiwla and 11 samples of known 
characteristitis which wereexamintMl for purposes pf comparison. 

No indication was found of a<lulteration with mineral matter or with other and 
‘ lower priced grains than wheat. In the case of part of tlie samples the analyses were 
more detaile<l than with the remainder, special attention being paid to the material 
soluble in alcohol, i. e., reducing sugar or dextrose, sucrose, nonnitrogenous 8ul> 
stances, and gliadin. 

In addition to other c-onstitueiits the amount of material extracted by water after 
treatment with alcohol was also determined. The extracrtion with alcohol was 
carried on in Macfarlane tubes, the flour sain pie being distributed through crysotile 
fiber and the tubes furnished with an asln^stos filtering bed. The gluten and gliadin 
content of the flour samples and related topics are discnsse<i. 

Cereal foods, L. H. Merrill (Maine ^Sta. Bui. 118 , pp. 117 - 18 . 5 ). —The classifica¬ 
tion of cereal breakfast foods, their composition, manufacture, relative economy, etcr., 
are discussed and digestion experiments reported in which several different brands 
constitute varying proportions of the diet. The following table summarizes the 
exjwimental data: 


Coefficients of digestibility of cereal breakfast rations and cereal breakfast foods alone — 

Experiments with men. 


Diet. 

Number 

of 

experi¬ 

ments. 

Total 

organic 

matter 

digested. 

1 

1 

Protein | 
digested. 

1 

1 

Propor¬ 
tion of 
total 

energy in 
digested 
n)od. 

Rolled oats with a mixed diet... 

17 

Per cent. 
‘J6.2 

1 

Per cent. 
90.1 

Per eent. 
95.3 

Rolled ofttH with a simple diet. 

16 

9r>. 4 

84.7 

94.2 

Rolled t)ats alone.!. 

16 

92.3 

78.4 

89.8 

Rolled wheat with a mixed diet. 


96.2 

93.2 ! 

95.3 

Rolled wheat with a Hlniple diet. 

3 

95.2 

91.6 

94.6 

Rolled wheat alone..'. 

3 

92.4 

85.0 

90.7 

Force with a mixed diet. 

3 

9.5.7 

92.7 ' 

96.2 

Force with a simple diet. 

3 

94.6 

89.6 

91.1 

Force alone. 

3 

90.4 

76.1 

88. .3 

Grape-nuts with a mixed diet. 

3 

96.6 

92.8 

95.6 

93.1 

89.4 

Grape-nuts with a rfmple diet. 

3 

94.0 

87.6 

Grape-nuts alone. 

3 

91.7 

76.1 

Shredded whole wheat with a mixed diet. 

3 

95.6 

92.8 

92.1 

84.1 

94.5 

91.4 

84.1 

96.3 

96.4 

Shredded whole wheat with a simple diet. 

3 

Shredded whole wheat alone .. 

3 

87.7 

57.7 

Becker’s hominy with a mixed diet. 

4 

97.1 

88.9 

Hecker’s hominy with a simple diet. 

4 

97.3 

83.6 

Becker’s hominy alone. 

4 

74.5 

94.4 

96.9 

Granulated corn meal, mixed diet. 

2 

97.2 

89.0 

Granulated com mekl, simple diet. 

4 

97.2 

82.3 

95.9 

93.1 

Granulated com meal alone. 

4 

73.2 





“Where the cereals were used with a mixed diet they had but little apparent 
eflect upon the digestibility of the total food. As regards the digestibility of the 
total organic matter, the corn products made a very favorable showing. At the same 
time a larger proportion of the energy of the food was utilized by the body than 
where the wheat and oat products were used. On the other hand, .the use of the 
com foods seemed to depress the digestibility of the protein of the total food. 
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“ When the sitiiple diet wa8 uaed, the corn products again made a favorable show¬ 
ing as regards both total organic matter and energy, least favorable of all, however, 
in digestibility of protein. If we value these foods in proportion to the digestibility 
of their protein when used with a mixed diet, we must place rolled wheat first and 
the corn products last. 

“ When the digestibility of the cereals alone is calculated, more striking results are 
obtained. It will 1x3 noticed that the rolled wheat now ranks first, not only in the 
digestibility of the total organic matter, but also with respectt to the protein. The 
rolled oats rank next, and the com preparations and shredded wheat the lowest 
of all. 

“One of the most noticeable differences in these cereal foods is found in the diges¬ 
tibility of the protein when the cereal is eaten with a simple diet. This difference 
is most marke<l in the various wheat pro<lncts, esf)ecially when the results are calcu¬ 
lated to the cereal alone.’’ 

The nitrog^en content of barley and malt, Prior {AlUj. Ztsrhr. fiierbrau. n, 
Malzfahrik.f S2 {1904)^ p. 281; ahn. in ZUehr, Unternuch. Nahr. v. (irnuHsmil.^ 9 {1905)^ 
No. 7, %)p. 48G^ 4^7). —The author discusses the relationship between nitrogen content 
ami the quality of malt, and outlines experiments which he proposes to undertake. 

The distribution of nitrogenous material in barley, K. Jalowctz (AHg. ZMir. 
liierbraii. u. Malzfnbrik.y 32 (1904)^ pp. 239^ 2G0; ab.^. in Zf><clir. ImtersHrh. Nahr. u. 
(temimnil.y 9 {1905)^ No. 7, p. 42G). —Ac<‘ording to the author’s investigations, the 
upper part of the grain (water free) containeil 17.75 per cent protein, the mkhlle 
portion 11.19 per cent, and the lower end 14.44 percent. The data are discussixl 
with relation to malt making. 

The purin bodies of food stuffs, I. W. Hall (Philadelphia: P. Plakiston^s Son 
il* Co., 1904t 2, ed.f rev., pp. 202 XfJJ, pis. 2, Jig. i).—In this second and revisi^d eili- 
tion the author states that part of the volume has been rewritten and lu^w matter 
added, including the results of analyses, experimental and bibliographical data, etc. 

Among the questions discussed are the chemistry and physiology of food purins, 
methods of estimating food purins and their action, the fate of siurh bodies in metab¬ 
olism, the effect of drugs upon the elimination of purin bodies, j)uriTis in relation to 
disease, and related topics, the voluyae as a whole being a digest of his own investi¬ 
gations and those (jarried on by others. The author has devised an improved method 
of estimating purin bodies and reports data showing the amount present in different 
food products. 

Some of the general conclusions follow: “Of the known purin bodies, hypoxanthin, 
xanthin, guanin, and the methyl-xaiithins, caffein and theobromin are found in food 
stuffs, and uric acid and traces of xanthins and methyl-xanthins are met with in the 
urine. ... In food stuffs, the piiriir bodies occur in 2 forms, ‘free’ and ‘bound.’ 
Both the glandular and muscular tissues (‘ontain approximately equal amounts of 
‘free-purins,’ but the glandular tissues yield very large and the muscles only very 
small quantities of bound-purins (nucleins). 

“The estimations of the purin bodies contained in meats show that considerable 
quantities are present, but that little difference exists l)etween the amounts contained 
in white and dark meats. Certain vegetable foods have been found to contain purin 
bodies. Amongst these are peas, beans, oatmeal, asparagus, and onions. This fur¬ 
nishes a reason for the high uric acid excretion which follows their ingestion. 
From several varieties of beer and porter purin bodies have been isolated, and their 
percentage amounts estimated.’’ 

Urinary purin occurs principally in the form of uric acid. In experiments reported 
the amount was increased by feeding fish, fowl, beef, beans, and beer. “The 
increase of urinary purin reflects the metabolic activity of the individual in regard 
to nucleins. The feces may contain unabsorbed nucleins as well as certain purin sub- 
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BtauceH frotii the juiroH an<l cell iiiu-lei, and estinmtionH of tlieHe bo«lief^ 

should be included in all nietaladie experiments. 

“When the ‘free* piirins are injested, they are mindly oxidized and decomposed. 
Al)out 60-60 per (;ent of hypoxanthin leaves the b<Kiy as urinary purin (principally 
uric acid) within 4-6 hours, and the same percentage of uric acid api)ears in the 
urine after 8-10 hours. The bound purins, however, take 1-2 days before they are^ 
fully excreted. The remaining 50 per cent of the fowl purin is excreted as urea, or 
as bodies intermediate l)etween uric acid and urea. ♦ 

“ By the quantitative estimations of purin bodit^* in food stuffs an exact forecast 
of the exogenous urinary purin is possible, and its ainourit can be limited when 
necessary by prescribing a certain diet. . . . The endogenous purin is partly derived 
from leucocytes, but mostly from the cell changes which result in the maintenance 
of bodily functions. . . . Uric acid is a necessary result of nonnal nuclein metabol¬ 
ism. In disease it is symptomatic of conditions which hinder or prevent its solubil¬ 
ity and excretion, and does not itself cause the lesions whi(!h accompany uricacidic- 
mia.** The volume contains an extended bibliography of the subject. 

Heat values and food values, H. P. Armsby (Reprinted from Arch. Red., (1906) ^ 

pp. 124-lSO ).—The author discusses body temperature*, the production and 
liberation of heat in the animal body, and related (piestions. 

He points out that the production of heat in the animal body is incidental to the' 
vital processes, and the heat so produced may to a considerable degree be regarded as 
an excretum, the body temperature within limits being due to a condition of equilib¬ 
rium b(^tween heat production ami heat elimination. “ It is imjM)rtant to note, how¬ 
ever, that it is not until the original chemical energy has served its physiological 
purposes that it takes the form of heat. It is not first converted into lieat, whic^h is 
then further converted into muscular or other work; but, on the contrary, it first gives 
rise to the muscular or other energy re<piired, and the latter, in performing its func¬ 
tions, is degraded into heat. 

“In other w^ords, we have no evidence that the animal body is a form of heat 
engine. It is evident, then, that at least a part of the heat prodiuttion of the animal 
is incidental to other purposes. At the same time, of course, the heat thus produced 
is available to maintain the body temi)erature, and the cpiestion at once arises 
whether the supply thus incidentally provided is suffittient, or whether additional 
body tissue must be metabolized simply for the sake of producing heat.” 

In order to maintain approximately the same body temjx*rature, heat must be elim¬ 
inated at the same average rate at which it is produced, the three prim iiml ways of 
eliminating heat being by conduction, radiation, and by the vaporization of water. 
Thejje processes are c<jllectively referred to as physical regulation, and act through a 
considerable range of temperature. “Necessarily, there is an upper limit beyond 
which these means of getting rid of heat l)ecome insufficient, and the fatal he^t 
stagnation begins. As we go below this limit the tendency of a falling temperature 
to withdraw heat from the lx)dy more rapidly is met by changes the reverse of those 
just . . . [referred to], and by their means the outflow of heat is kept practically' 
constant and there is no increase in the amount of heat produced, but rather a slight 
decrease. 

“As we follow this experimentally, however, we reach a point, known as the crit¬ 
ical temperature, at which the possibilities df this physical regulation appear to reach 
their lower limit. The facility with which the surface of the body eliminates heat 
can not be further reduced, and a continued reduction of the external temperature is 
met by a marked increase in the heat production—the so-called ‘chemical* regula¬ 
tion. The answer to our initial question, then, is that at or above the critical tem¬ 
perature the incidental heat production due to the internal work of the body suffices, 
or more than suffices, to maintain its normal temperature, ^while below that point 
fidditional body material must be oxidized for this special purpose.** 
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The increased production of heat after food is taken, due to the processes of 
digestion, the different amounts of heat produced by different foods, and related 
questions are spoken of. The author points out that the amount of energy required 
to digest different foods varies, and that this must be taken into account in consid¬ 
ering their true energy value. 

“The food value of a nutrient as a source of energy to the organism is not meas¬ 
ured by the total energy which it can liberate as heat in the lx)dy, but by the part 
of this energy which is available to the organism for physiological uses. The 
remainder of the ‘fuel value’ simply serves to increase the generation of heat in the 
body, a result which may be tulvantageous or the reverse, according to the surround¬ 
ing conditions.” 

Concerning the natural feeding of infants, M. Kubnek and (). Hkubnkk 
{ZUchr. Erpt. Path. u. TIur., J {IDOo)^ No. 7, pp. 1-25) —In the experiments reported 
a healthy infant was under observation for 8 months from birth, and data are recorded 
regarding the amount of foo<l eattm, the gains in weight, etc. During 5 days, when 
tlie child was 5 5 months old an<l ^\eighed nearly 10 kg., the income and outgo of 
carbon and nitrogen were determined 

For 4 days the food consisted entirely of mother’s milk. On the fifth day the child 
was given a tea which furnished so little nutritive material that this was essentially 
a fasting period. The composition and eneifey value of the forKi and excreta were 
determined. The respiratory i)roducts ^\ere measured with a respiration apparatus 
esiKK'ially constructed for the experiments, the total amounts of carbon dioxid and 
water excreted in 24 hours l)eing calculated from the amounts determine<l for shorter 
]:>eKiods. 

ilisregarding the first day of the milk period, the average amount of nitrogen taken 
per day was 1.99 gm., the amount excreted in the urine 1.13 gm., and in the feces 
0.4 gm. In other words, there wtus an average daily gain of 0.40 gm nitrogen. The 
daily diet furnished 03.7 gin. carbon The average amount excreted in the urine was 
1.41 gm., in the feces 2.71 gin., and in the respiratory products 61.08 gm., which is 
equivalent to an average daily loss of 2.1 gm. carbon. During the tea or fasting 
period the diet contained no nitrogen nor carbon. The total amount of nitrogen 
excreted in the urine was 1.18 gm. In other words, tlie body lost this amount in 24 
hours. The urine contained 1.29 gm. carbon and the re.spiratory products 59.5 gm., 
i. e., there was a loss of 60.79 gm. 

The authors discuss the gain in nitrogen and the loss of carbon on the experimental 
days in which food was taken and explain the apparent iliscrepancy on the liasis of 
changes in tlie \vater content of the body. A comparison of the amount consumed 
and furnished by the oxidation of food materials with the quantities excreted shows 
that actually there was a considerable gain of water. 

Deducting the energy value of the excretory produ(*ts from the total amount sup¬ 
plied by the food, the authors calculated the amount of energy metabolized per day, 
which was equivalent to 67.6 calories per kilogram liody weight, or 1,219 calories per 
square meter surface area. Examination of the experimental data showed that the 
body used the nitrogen of the diet very economically. 

In connection with the experiments some studies were made of the assimilation of 
nitrogen on a diet of mother’s milk as compared with cow’s milk. It was calculated 
that in the case of mother’s milk 0.135 to 0.161 gm. nitrogen in the form of true pro¬ 
tein was required per kilogram body weight as compared with 0.530 gm. nitrogen in 
the case of cow’s milk. On the basis of the experimental data the amount of nittxigen 
required is discussed with reference to the diet of both in^nts and adults, and the 
fact noted that the quantity may lx* small provided the^energy value of the diet is 
sufficiently high. 

Concerning the mechanism of stomach digestion, P. GrOtzner {Arch, Physiol, 
iPfiug^], 100 {1906), No, 10-12, pp, 40S-622, figs, i^).—In experiments undertaken 
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to study the mechanics of digestion animals were killed and the stomachs frozen, the 
experimental method being described in full. 

Some of the author’s conclusions follow: It was found that the stomach contents 
was divided into layers, in general the food which was taken last being surrounded 
by food taken earlier and thus protected for a time from contact with the stomach 
w^alls. The left region of the stomat'h, the so-called fundus (pars splenica), is thar 
storage portion, and food remains here for hours without coming in contact at all with 
the gastric juice and during this time the amylolytic action of saliva is continue<l. 

At the game time peptic digestion is going on in the prepyloric and pyloric portions 
of the 8toma(!h, the digestive secretions and muscular contractions being different at 
different points. In other words, the stomach contents is not at all uniform. 

The secretion of ferments and other questions were also studied and discussed. 

On the products bf digestion of the proteolytic spleen enzym acting in an 
alkaline medium, K. P.Catiicart (Jour. Physiol.^ ,^^(190.5)^ No. 3-4, pp. 399-304). — 
Using lieno a-protease of Hedin, the following substances were isolated from the 
products of digestion of coagulated blood serum: Histidin, inactive arginin, lysin, 
tyrosin, leucin, alanin, amido-valerianic acid, a-pyrroli<lin carl)oxylic acid, glutamic 
acid, phenylalanin, and ammonia. Aspartic a(dd was regarded as probably present, 
as it is formed in large quantity when fibrin is digested by the same enzym. 

The influence of fasting and feeding upon the respiratory and nitrogenous 
exchange, M. S. Pembrey and E. 1. Sprioos {Jour. Physiol., 31 {1904), No. 5, pp. 
330-345 ).—The expt^riments reported w'cre carrie<l on with white rats. 

Some of the conclusions drawn follow': ‘‘During fasting the respiratory exchange 
quickly reaches a minimum, and then remains remarkably constant <luring the pro¬ 
longation of the fast. . . . The effect of f(K)<i rich in carbohydrates upon the respira¬ 
tory exchange is well marked within an hour, and steadily increases during the 
next 2 or 3 hours. The increase in the output of carbon dioxid varied according to 
the conditions from 14 to 97 per cent of the minimal dischai>?e during hunger.” In 
the majority of cases there was an increase in the absorption of oxygen which ranged 
from 9 to 35 per cent. 

‘‘The increase in the discharge of carbon dioxid after a meal rich in carlx)- 
hydrates appears to be due to a general increase in the metabolic processes of the 
l)ody, including the formation of fat, and not solely to the work of digestion. . . . 
A fast preceding a meal serves as a marke<l stimulus to the assimilation of food. . . . 
The respiratory quotient is probably the resultant of quotients above and below the 
theoretical values for the combustion of proteids, carbohydrates, and fats.” 

In connection with part of the work an attemj)t was made to study nitrogen 
metabolism, but this phase of the work was not continued, as, according to the 
authors, it was not possible to estimate correctly the percentage composition of the 
living animal from data obtained by the analysis of a control specimen. 

Concerning the metaboUem of athletes, H. Lavonius (Skand. Arch. Physiol., 
17 {1905), No. 1-3, pp. 196-304). —The studies reported were made with 2 circus 
performers. 

In the 6 days covered by the investigation the daily diet furnished on an average 
217.9 gin. protein and 5,070 calories of energy with one of the subjects and 182.2 gm. 
protein and 4,254 calories of energy with the other. The subjects worked only 2 or 3 
hours each day, but the work was very severe. The body weight in each case was 
about 84 kilograms. In the 2 leases fat supplied 47.6 and 44.8 per cent, respectively, 
of the total energy of the diet, quantities which the author considers very unusual. 
In connection with the investigation the income and outgo of nitrogen were 
determino<l. 

The toxin and antitoxii of fatigrue, W. Weichardt ( Mncfteri. Med. Wclirumhr., 
61 (1904), Noi. 1, pp. m, IS; 48, pp. Sm-9m).—The author states that from the 
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flesh of guinea pigs detul from fatigue he was able to extract a bofly which injected 
into guinea pigs and other animals caused all the symptoms of fatigue. 

This body was isolated and found to be very unstable in character, and the author 
considers it a true toxin. When injected intf) the circulation of horses an antitoxin 
was produced which in vitro or in animals counteracted the toxin. As shown by a 
number of experiments the antitoxin can be taken by man without harmful results. 
In connection with the report of the experiments, the author discusses the charac¬ 
teristic symptoms of fatigue, its effect upon the bo<ly temperature, the production of 
the antitoxin in the body, and related questions. 

The relation of cookery to digestion, Berth a II. Bacheller ( (^lart. Upt. Kam. 
Bd. Agr.y 24 {1905)^ No. 92, pp. 224-227).—\ summary of data on changes which 
take place in cooking different nutrients and related topics. 

Shellfish and the bacilli of typhoid ( Brit. Food Jour., 7 (nm), No. 75, pp. 48, 
49). —A note on K. Klein’s investigations for the Fishmongers' (bmpany of the time 
required by oysters and other shellfish to clear themselves of bacnlli. • 

The phosphorescence of eggs and potatoes, A. Nestler ( Ihmvhau, 9 {1905), 
No. 12, pp. 2.^5, 250). —On the basis of the investigations by II. Molisch,^ the author 
<liscu8ses the phosphorescence sometimes observed in food ])roducts, which is due to 
Bacterium phoephorenm. Methods of cultivating this mi(To-organism are spoken of. 
Its development, it is state<l, does not rendtT the food i)roducts harmful. 

Some tea curiosities, L. I^) 1 )IAN (Tea and Coffee Trade Jour., 8(1905), Ao. ,5, pp. 
212-214y 5). —Kussian tea tablets and other unusual forms of t€*a are described. 

Teaboquets and scented tea, 1.. I^)I)ian (Tea and Coffee Trade Jour., 9 (1905), 
No. 5, pp. 242 - 245 , fig.'i. 2). —Compressed tea and other standard and fancy Russian 
teas are deacril)ed. It is stated that tea dust may be profitably cjompressed into 
blocks. 

The examination of the feces, I. 8. Wile (A^. V. 5fed. Jour, and IJiila. Med. 
Jour., 81 (1906), pp. 475-478; ahs. in Jour. Anier. Chem. Soc., 27 (1905), No. 5, p. 
277). —A summary of data on the composition of feces in health and disease. 

Food investigations, K. Chestnut (Montana Sta. Rpt. 1904, pp. 230, 237 ).— 
Cooperating with M. K. Knowles, .some studies were made of meat preservatives and 
their occurrence in sausage. Preservatives were found in excessive amounts in sev¬ 
eral samples, but their use was discontinued when the attention of the sellers was 
directed to the matter. Brief notes are also given regarding a case of poisoning due 
to eating freshly opened canned salmon, which apparently contained ptomaines. 

Report of State analyst, R. E. Dooihttle (A7in. Rpt. Dairy and Food Comr. 
Mich., 1904; abs. in Jour. Amer. Chem. Roc., 27 (1905), No. 5,pp. 288, 289).—Oi the 
1,279 samples of food products examine<l under the provisions of the State pure-foo<i 
law 442 samples were adulterated or sophisticated. In connection with the work 
special attention is given to the use of niethyl alcohol in flavoring extracts and to 
terpenless lemon extract. 

^port of work in food laboratory, H. E. Barnard ( A^ H. Sami. Bui., 2 (1906), 
No. 7, pp.^ 108-113) .—l\\ compliance with the State pure-food law 863 samples of 
canned goods, cider vinegar, cheese, condensed milk, extracts, honey, maple sugar 
and sirups, molasses, meat products, etc., were examined, of which 164, or 45.2 per 
cent, were found to be adulterated or to vary from the legal standard. Twenty-three 
of the 41 samples of sausage and other meat products examined contained borax or 
sodium sulphite. A sample of cereal coffee was found to contain a large percentage 
of coffee in addition to roasted cereals. 

Fifth report on food products for 1904 , B. W. Kilgore (Bui. N. C. Bd. Agr., 
26 (1904), No. 12, pp. 02) .-—Of the 847 samples of flour, breakfast foods, meats, canned 

oSitzber. K. Akad. Wiss. [Vienna], Math. Naturw. Kl., 114 (1906). 
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^((KKis, dairy products, eU*., examined, 59 samples, or 17percent, were adulterated or 
sophisticated. 

No adulteration was detected in the case of the flour, breakfast food, canned fruit, 
cocoa, butter, cheese, and whiskies examined. The following special articles in 
nearly every case give the details of analyses made during the year under the State 
pure-food law and discuss the results: Chemical Preservatives; Canned Mes^; 
Examination of Canned Fish and Oysters; The Examination of Canned Fruits and 
Vegetables; Prepared Mustards and Salad Dressings; Whisky; and Examination of 
Flour, by W. M. Allen; ("ocoa and Chocolate, Butter, and Cheese, by J. M. Pickel; 
Breakfast Foods, by C. I). Harris. 

ANIMAL PRODUCTION. 

Investigations at the sugar experiment station laboratory for 1904, C. A. 

BmnvNR, Jr. {Iju Planter, 34 {1^05), No, 15, pp. £36-240, fi(j. 7).—In connection with 
the work carried on under the authors direction, analyses have l)een made of a 
number of feeding stuffs containing molasses. 

In his opinion, one of the l)eHt materials which can be used to absorb molasses is 
l)aga8se. The sample of bagasse molasses feed, i. e., molascuit, analyzed contained 
20 per cent of bagasse and 80 per cent molasses. The rind of the cane, it is pointed 
out, is not so well adapted as the pith for making such a mixture, as it has only 
al)out one-sixth of the absorptive power of the pith and is also much harder to digest. 
It is also pointed out that under local conditions, cotton-seed meal added to a mix¬ 
ture of bagasse and molasses would compensate for the deficiency of protein in the 
mixture. 

A number of different sorts of Louisiana molasses were analyzed and extensive 
studies of the solids other than sugar in cane molasses, the fennentation of cane 
products, and of the effect of temperature upon the i>olarization of raw cane sugars are 
also reported, as well as the results of physiological experiments upon the maturing 
of cane. 

In the author’s opinion, the results obtained with different sorts of molasses show 
that “the process of manufacture has much to do with the differences in composition. 
The open-kettle molasses, being less exhausted than the other grades, has naturally 
more sucrose and less impurities, such as gums, ai*ids, ash, amids, etc. The diffusion 
molasses, on the other hand, has a larger |iercentage of impurities, owing to the 
greater extraction of these ingredients from the bagasse. The effect of liming upon 
the different samples is very pronounced, those which have received the heaviest 
treatment being the highest in gums and combined acids. A large part of those 
compounds which we designate as gums and acids in molasses do not come from the 
cAne, but are the result of the action of lime upon the glucose of the juic’e.” The 
organic bodies, other than sugar in molasses, it is stated, are largely gums, nitrog¬ 
enous compounds, acids, and caramel-like substances. 

The different gums found in cane molasses, according to the author, may be divided 
into three classes, namely, those derived from the cane, such as xylan, araban, and 
galactan, those resulting from fermentation changes in the juice, sirup, or molasses, 
such as dextran, mannan, and cellulan, and those product by the action of the 
clarifying agents during the process of manufacture. The third class would include 
a number of dextrinoid bodies which seem to result largely from the action of liming 
upon the glucose of the juice, but the exac-t nature of these substances has not been 
definitely determined. 

Formic, lactic, and amido acids and butyric and a number of other fatty adds 
higher than butyric were identified in molasses. Such bodies as glycerin, mannite, 
lecithin, and cholesterin have also been found occasionally. A body for which the 
dimeth^lketol was proposed was found in a sample of sour molasses. A study 
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of dried molasses scum showed the presence of 10 per cent water, 11.30 per cent 
chitin, 31.63 per cent protein, 27.50 per cent fat, 14.00 per cent carbohydrates, and 
6.68 per cent ash. The fat was sitnilar in some of its properties to butter fat. 

Analyses are reported of cane juice before and after freezing, and the question of 
injurious effe(;ts of frost on cane is considered. As regards the effect of temperature 
upon the iKdarization of cane juice, the results obtained indicah' “ first, that a falling 
off in tile polarization of raw sugars between porta in tropical and temperate latitudes 
may be due to differences in the temperature of polarization as well as to deteriora¬ 
tion, and, second, that tables for correcting polarizations to a standard temperature, 
based upon variations in the rotation of sucrose alone, arerif no value in the polar¬ 
ization of raw-cane products. Tliese observations hold, however, only for single 
polarization, for if the sugars are double polarize<l, as by the Clerget method, the 
levulose error is entirely obviated.” 

In connoidion with the physiological experiments f)n maturing cane, data are 
reported regarding the juice of stubble canes. Other work of the year is also referre<l 
to briefly. 

Report upon the properties and utilization of rice oil, C. A. Brownk, Jr. 
( Tm. Planter j 34 (1005), No. ;>/>. 352,353). —Since rice bran and polish are frequetly 
undesirable as feeding stuffs, owing to the development of acid from the oil present, 
methods of improving the feeding the rice by-products were studied. 

It was found that heating the bran to 200° F. or over destroyed the ferment 
which decomposes the rice fat . However, as the rice feed possesses laxative proper¬ 
ties, it seemed desirable to remove the oil, and tests showed that this could be satis¬ 
factorily accomplished with the aid of a solvent. The oil obtained differs decidedly 
in character and proi)erties from that of other cereals. It is semisoli*! at winter 
temperature, l)egins to melt at about 75° F., and becomes iHjrfectly transparent at 
117° F. At ordinary summer temperature the oil separates into solid and liquid 
lK)rtions. 

A sample of rice oil extracted with ether from f)ld bran had the following cron- 
stants: 8pi‘cific gravity 0.8907, melting point 24°, acid number 166.2, saponification 
number 193.5, ether number 27.3, iodin number 91.65, Reiithert-Meissl number 
(volatile acids) 1.1, mean molecular weight of insoluble fatty acids 289.3, melting 
]>oint of insoluble fatty aci<ls 36°. Some determinations made with a sample of ric‘e 
oil representing a large extraction gave about the same values. The oil contained 
about I per cent of matter which did not saponify and which in microscopical apt)ear- 
ance and physical j)roperties resembled phytosterol. A small amount of phosphoric 
acid w^as also present equivalent to 0.5 j)er c!ent lecithin. 

“The fact that rice oil contains fats of high melting point and fatty acids of high 


mean molecular weight w ould indicate the proba})le presence of sindi higher fatty 
homologues as arachidic, behenic, or lignoceric acitls. Glycerids of the volatile fatty 
acids are present only in traces.” Since rice oil l)ecomes rancid so readily, the author 
does not consider that it would prove a satisfacrtory culinary fat. He suggests that 


the solid portion which separates at ordinary temperature and constitutes 20 to 50 per 
cent of the total^would prove useful for candle making and the liquid portion for 
soap making. 

According to his estimates, the present rice crop of lx)ui8iana would yield jjibout 
600,000 gal. of rice oil annually. It is pointed out that the utilization of this by¬ 
product would prove important, especially when it is remembered that removing 
the oil improves the feeding qualities of the rice by-products. 

The composition of some of the concentrated feeding stuffs on sale in 
Florida A. W. Blair (Florida SUt. Bui. 80, pp. 19) .—A number of concentrated feeds 
on sale in Florida were analyzed to determine whether or not the existing conditions 


oj affairs warranted a State feeding-stuff law. 
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The goods examined iiiclude<l wlieat, bran, shorts, and middlings, cotton-seed meal, 
crushed cotton seed, corn-and-cob meal, ship stuff, Mack’s mule feed, and a number 
of commercial and mixed fee<lH. In a table which summarizes the composition of a 
number of American feeding stuffs, the author also reports analyses of l>eggarweed 
hay, and wire-grass hay. The author concludes that, “judged by the samples exam¬ 
ined, a large proportion of the concentrated fee<iing stuffs on the Florida market i% 
of an inferior (piality.’’ 

Commercial feeding-stuff law, B. K. McLin {FiU. Mo. Hul. Dept. Aye.f 16 {1905)^ 
No. pp. — Data are quoted regarding the eomposition of a number of com¬ 

mon Ameri(‘an < ommercial feeding stuffs, and the Florida fee<ling-stuff law, which 
went into effect in August, 1905, is given. The law provides for the inspection and 
labeling of commercial feeding stuffs, and imposes a tax of 25 (^ts. per ton on such 
goods. Penalties arc provichnl for infringement. 

The vState commissioner of agriculture is entru8te<l with the carrying out of the 
provisions of the feeding-stuff law. 

Commercial stock feed, K. K. Hose (Fla. Mo. Bal. Dept. d//r., 16 (1906)^ No. 3, 
pp. 53-37). —Data nott'd from another publication (see above) are summarized 
regarding the need of a iState pure-food law', and figures are quoted showing the aver¬ 
age composition of a number of common commercial feeding stuffs. 

Inspection of feeding stuffs (New York State Sta. Hal. pp. 285-3:23). —The 
list of feeding stuffs licensed for sale in New York in 1905 is given and the results of 
analyses made umler the provisions of the State feeding-stuff law of a number of 
samples of cotton-seed meal; linseed meal; gluten meal and feed; germ oil meal; corn 
bran; dried distillers’ grains; malt sprouts; dried brewers’ grains; hominy feeds; 
mixed wheat offals, i. e., mixed feeds; compounded, i. e., proprietary or commercial 
feeds; meat meals and similar goods; mixed poultry feeds; sugar beet by-pro<lucts; 
barley feeds and meal; ground oat hulls; oat feeds; w'lieat breakfast food by-products; 
alfalfa meal; rye mixed feed; buckwdieat middlings; rice feed; and miscellaneous 
mixecl ft^eds. 

Singed cacti as a forage, J. J. THoitNBKJt (Arizona. Sta. Bal. 61, pp. 643 - 549 , 
figs. 2). —Data regarding the importance of cacti as forage plants are re|X)rted, 
together with analyses noted from another publication (E. S. R., 1(>, p. 1003). The 
general conclusions follow; 

“The real value of the stems of the cholla, prit^kly pear, and other cacti for forage 
is not fully determined. The consensus of opinion among feeders in Australia an<l 
Texas setmis to be that prickly pear maintains life, but does not fatten animals. The 
subject is one properly to be investigated, especially in view of the interest in forage 
cacti current at the present time.’’ 

Animal breeding and feeding investigations, D. E. Salmon ( IJ. S. Dept. Ayr., 
Bur. Anim. Indus. Qirc. 77, pp. 627-538, pi. 1). —Noted from another publication 
(E. S. R., 17, p. 169). 

The effect of lecithin on proteid metabolism when taken with and without 
asparagin, W. VOltz (drcA. Physiol. [Pjluyer'], 107 (1905), No. 7-9, pp. 416-425 ).— 
The results of an extended series of experiments which w'ere ma4e with dogs are 
reported. 

The author’s principal conclusions follow: With the same individual under uniform 
diet and like condititms considerable variations occur in the nitrogen metabolism. 
The nitrogen metabolism was increased much more when casein and asparagin were 
fed together than was the case with albumin and asparagin. Replacing a part of the 
albumin nitrogen by an e<iual quantity of lecithin nitrogen affeci^ the protein 
cleavage in the Ixxly favorably. Crood results were also noted when lecithin and 
asparagin replaced part of the albumin nitrogen. 

The oft-note<l increase in protein inetabolism when asparagin was fed with proteida 
conti^ining phosphorus (paranudcin, casein, or brain tissue), as compared with the 
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increase when fed with albumin, is attributable to the influence of that portion of the 
proteid molecnile which contains phosphorus, namely, paranucleic or nucleic acid. 

The influence of different proteids and their derivatives upon nitrogren 
metabolism with special reference to the effect of asparagin, W. Voltz (Arch, 
Physiol. [lyiuyer]^ 107 ( 7 . 90 , 5 ), Xo, 7-9, pp. .^ 6 * 0 -^/,^).— The experiments reported were 
made with dogs and led to a number of general comdusions from which the following 
are taken: 

Paranuclein nitrogen is more completely absorbed than serum-albumin nitrogen, 
though somew'hat more of the latter is retained. Asparagin is not fully assimilated, 
4.6 to 12.9 per cent having been recovered in the feces. In all the ex|)eriments 
asparagin was found to be inferior to proteids for maintaining or increasing the body 
protein level. When asparagin was supplied with casein the proteid cleavage was 
very marked. 

When asparagin and serum albumin were supplied together the cleavage of protein 
induced by asparagin was less marked than when it was fed with paranuclein or 
nuclein. Umler same conditions as})aragin fed with serum albninin led to gains in 
nitrogen. 

The action of intestinal juice on enteric secretion, A. Fkouin (Compt. Rend. 
Soc. Biol. [Parin], o8 (100.5), Xo. lo, pp. 70^1-704).—Vrom experimental evidence the 
conclusion was reache<l that the absorption of some constituents of intestinal juice acts 
as an excitant of secretion under physiological conditions. 

Does pancreatic juice contain lactase? li. Bierry (Compt. Rend. Soc. Biol. 
[Paris], .58 (190.5), Xo. 1.5, pp. 701, 7a.^).—lCxj[>erimente with dogs gave negative 
results, and confirmed Bainbridge^s work. 

The proper utilization of food stuffs, A. M. Soule ( Va. Dept. Ayr. Ann. Rpt., 
'20 (1904), pp. 61-71). —A summary and discussion of data on the composition of 
feeds, feeding ami care of farm animals, and related questions. 

The assimilation of calcium and phosphorus from different phosphates by 
grown animals, A. Kohler E'r al. (Tjctmlw. \^e,rs. Stat., 61 (190.5), Xo. 5-6, pp. 
451-479) .—The data here reporttMl in full have been noted from a brief account 
previously published (K. S. R., 16, p. 1(X)5). 

Feeding* steers on sugar-beet pulp, alfalfa hay, and ground com, W. L. 
Carlyle and C. J. (trifkith (Colorado Sta. Bnl. 102, pp. 7;^).— Continuing earlier 
work (K. S. R., 17, p. 66), the feeding value of alfalfa hay alone and supplemented 
by beet pulp, ground corn, and these 2 fee<iing stuffs together was tested with 4 lots 
of 12 steers each. 

Alfalfa hay and beet pul[) were fe<l ad libitum and the corn in increasing amounts 
up to 11 lbs. per head per day. The average daily gain in the 14 weeks of the test 
was 2.7 lbs. i>er head on a ration containing both beet pulp and ground corn. On 
alfalfa hay and ground corn it was 1.8 lbs.; on beet pulp and alfalfa hay it was 1.9 
lbs.; and on alfalfa hay only it was 1.5 lbs. 

The cost of a pound of gain ranged from 4.22 cts. on the ration containing l)eetpulp 
and corn meal to 7.63 cts. on alfalfa hay and ground corn. The greatest pn^fit, $12.70, 
was obtained with the beet pulp and ground corn ration and the smallest profit, 
$5.44 per lot, with the lot fed alfalfa hay only. 

‘'An average ‘feeder* steer 2 years old will make again of 1.5 lbs. per day on alfalfa 
hay alone, and will recpiire approximately 28 lbs. of hay to make 1 lb. of gain. The 
addition of ground corn to the ration of alfalfa hay will increase the daily gain, 
increase the market price of the steer by finishing him better in a given time, and 
will add to the profits if the corn can be procured below 90 cts. per 100 lbs. 

“A pound of ground coni is equal in feeding value to 2.8 lbs. of alfalfa hay and to 
9 lbs. of sugar-beet pulp for feeding 2-year-old fattening steers. Sugar-beet pulp 
at present prices is a cheaper and better feed than ground com when fed with alfalfa 
hay for fattening mature steers. [It appears] that 3.22 lbs. of beet pulp is equiva- 
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lent in feeding value to 1 lb. of alfalfa hay when fed in conjunction with the hay 
giving 2-year-old steers all they will eat of lx)th feeds. 

“With alfalfa hay at $6 a ton, it will pay to feed a light ration of ground (*0111 with 
the hay, provided the corn can Ini purchased at from 85 to 90 cts. })6r 100 lbs. With 
poor alfalfa hay at $5 per ton, sugar-beet ]mlp is worth $1.50 per ton to combine 
with the hay for fattening mature steers. 

“Fattening steers will gain approximately a pound a <lay mi>re on a ration com¬ 
posed of alfalfa hay, ground com, and beet pulp than they will on a ration made up 
of alfalfa hay and ground corn or on a mtion composed of alfalfa hay and 8Ugar-l)ect 
pulp, and they will gain almost 1.5 lbs. more each day on the above ration than 
when fed alfalfa hay alone.” 

Prolificacy with ewes and breeds of sheep, (J. S. Pi.umh (7Voc. Soc. Proiiu Ayr, 
Sci.f 26 {1906)f pp. 99-103). —The value of breeding stO(*k is in a large measure affected 
by productive capacity, and this subject is discussed with special relation to shet'p. 

As shown by figures extending over 9 years, gathered from the American Shrop¬ 
shire Association flock books, out of a total of 23,087 lambs 59.2 per cent \^ore sin¬ 
gles, 39.2 i>er c^ent were twins, and 1.3 jier cent were triplets. “It is interesting 
to note that for a term of 9 years there seems to be no material change in the per¬ 
centage of number of lambs at birth. Whether the Shropshire is becoming more 
or less prolific as a breed is open to question.” 

Data regariling 43 Rambouillet ewes, gathered b\ the author at the Indiana 
Experiment Station during a pernnl of 4 jear*', sho\\ed that 41.8 |)er cent of the 
lambs were singles, 51.1 per cent twins, and 7 per cent triplets, a prolifi(*acy some¬ 
what greater than that noted with the Shropshires. 

The principles and practice of horse breeding, A. 8. Alexander ( Wisrotmiit 
Stn. BuL 127ipp. 7J ).—Uniformity and persistency in breeding, objection¬ 

able qualities of grade sires, unreliability of crossl)red sires, the value of p(‘digrees, 
the importance of generous feeding, an<l other (piestions connec ted with horse bi*eed- 
ing are discussed, as well as tmining, hoofs, and shoeing, the prevention of navel and 
joint disease of foals, marketing horses, characteristics of different breeds, and simi¬ 
lar questions. 

The bulletin also contains a number of short articles b} different w’ritc^rs on the 
care and management of horses and similar topics, as well as a list of American and 
foreign stud books and a summary of Wisconsin law's i)ertaining to horse breeding. 

The feeding of molasBes to work stock, W. II. Dvlrymclk (/yu. PUtnUr, 34 
(1906), Nos. 19^ pp. 302-304; 20, pp. 319-321, 323). —On the basis of data gathered 
from a large number of Louisiana planters, the author states that molasses is widely 
used as a feeding stuff tor plantation horses and mules, the average consumption on 
42 plantations in the sugar l)elt being 9.5 lbs. per head per day, the range, according 
to the statistics gathered, being from 2 to a little over 21 lbs. The data collected 
confirm the opinion that molasses constitutes a wholesome and easily digested as 
well as economical constituent of a ration for draft animals. 

In a discussion following the paper, additional data regarding the successful use of 
molasses as a feeding stuff are given, as well as some sample rations. The fact is 
also brought out that molasses is moat successful as a feed when mixed with some 
absorbent material, such as ground nnhnsked corn. 

The crate-fed chicken industry, F. C. Hake {Bel. Poultry Jour., 11 { 1904 ), 
Nos. 9,pp. S73S76; 10 , pp. 975, 976, I 004 , 1006; 11 {1906), Nos. ll,pj>. 1143-1146 ) 
12 , Bup.,pp. Ill, IV; 12 {1906), Nos. 1 , Sup., pp. TV-VT; 2 , pp. 223, 224; 3 , pp. 
897^99; 4% PP- 4^(>t 4 ^, figs. 20 ). —The advantages which attend the <‘nite feeding of 
poultry are pointed out, and the subject discusstMl with reference to profitably fat¬ 
tening chickens for market. 

The experience of practical feeders in this method of fattening poultry is quoted, 
the system is explmned in detail, and the construction of feeding crates and build- 
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ings for sheltering them, the comparative value of different feeds, the superior value 
of raw over cooked feeds, Hlaughtering, marketing, and dressing, and other topics 
are considered, and a number of tost rations suggesteil. The problem of standard 
types for crate fattening is also taken up, and it is [winted out that the desirable 
characteristics are present in the American class of i)Oiiltry. 

Attention is directed to the fact that after dressing, chickens should be thoroughly 
cooled before packing, and the author considers it desirable to keep them for 10 to 
24 hours at a temperature of 30 to 35°. A one-layer wooden shipping c^ase is, in his 
opinion, the most desirable for shipping. The tray should be line<l with parchment 
paper and the chickens neatly arranged. 

Tests were made of the amounts of edible Hesh on (rrate-fattened and other birds 
with 6 pairs of Barred Plymouth Rock <!Ockercls each pair weighing on an average 7 
lbs. 8 oz. Two birds were killed at the beginning of the test and weighed together, 
plucked but not drawn, 6 lbs. 8 oz. After (‘ooking the edible flesh was removed and 
weighed I lb. 10 oz. The weight of the bones w as 12 oz. and of the offal 2 lbs. 4 oz. 

The author states that the chickens killed cost 16 c.ts. per pound, and calculates 
that the edible flesh cost 64 cts. j)er pound. The remaining 10 cockerels were fed in 
crates for three weeks, the average live weight at the end of this time l)eing 12 lbs. 
per pair. Two cc3ckerels were killed, their weight wdien plucked but not drawn 
l)eing 10 lbs. 12 oz. The cooked edible meat weighed 5 lbs., the lajnes 18 oz., and 
the offal 4 lbs. 10 oz. The author assumes that the crate-fed birds cost 20 cts. per 
I)Oimd and calculates that the edible flesh, therefore, cost 42 cts. per pound. He 
calls attention to the fac’t that in addition to being cheaper the flesh of the crate- 
fed birds was markedly superior as regards flavor and cpiality. 

Turkeys—from shell to market, J. C. Clipp (la. Dept. Agr. Ann. Rpt.y ^6 
(I904)i PP- —On the basis of experience the author discusses the feeding 

and care of turkeys. For young chicks he recommends sweet milk and raw eggs 
about twice a week, in the place of hard-boiled eggs and sour-milk curd. Millet and 
whole wheat are regarded as the most satisfactory grains for turkey chicks. 

DAIRY FARMING- DAIEYINO. 

Influence of feeding sesame cake on the properties of butter fat, J. DenoSl 

{Rev. (ihi Laitf 4 (1905), Nos. W, pp. 464-469; pp. 490-496). —In a test with 16 
c^ows, 2.5 kg. of sesrfme cake, and at times i liter of sesame oil in addition, were fed 
each animal daily without the butter in any instancte showing a red coloration upon 
the addition of hydrochloric acid and furfurol, not even when the temperatures was 
raiscnl from 60 to 70° C. It is believed that a red coloration reporteil by some observ¬ 
ers as occurring with hydrochloric acid and furfurol alone w’as due to the use of 
impure furfurol or an old solution. 

The author also reviews the results obtained by various investigators with the 
Baudoiii reaction and discusses the different means which have been proposed for 
enabling the ready detection of margarin, such as the compulsory addition of sesame 
oil in the manufacture of margarin, concluding that none of them answers perfectly 
the end desired. 

Feeding fat into milk (U. S. Dept. Agr., Bur. Anim. Indus. Circ. 75, pp. 46 ).— 
This is a reprint from the annual reix)rt of the Bureau of Animal Industry for 1902 
of the two articles, Recent Experimental Inquiry upon Milk Secretion, by C. D. 
Woods (E, 8. R., 15, p. 506), and The Physiology of Milk Secretion, by A. W. Bitting 
(E. S. R., 16, p. 523). 

On the feeding value of distillery pulp for milch cows, N. Hansson (Nord. 
Megeri TMn,, 20 (1905), No. 2$, pp. 308-611).—A feeding experiment with 30 cows, 
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separated into 5 lots, was conducted ))y tlie author for the purpose of determining 
the comparative value of distillery i>ulp and beet pulp as feeds for milch cows. 

The distillery pulp was obtained from i potatoes and J Indian corn. Chemical 
analysis showeti it to vary <*onsiderably in comp<^8ition, the water content of seven 
samples ranging l^etween 91.(17 and 95.80 per cent, and the protein content l)etween 
1.20 and 2.25 per cent. The average composition was as follows: Moisture, 93.79 per 
cent; fat, 0.33 percent; crude protein, 1.02 per cent; carbohydrates, 3.05 percent; 
ash, 0.61 per cent; acidity (calculated as lactic acid), 1.27 i>er cent. 

The experiment was continued for 71 days, separa^ into 3 periods, of w hich the 
second was the exi)erimental period proper of 30 days^ duration. The results indi¬ 
cated that 14 kg. of distillery pulp fully took the place of 13 kg. of beet pulp. In a 
ration low in protein, 14 kg. of distillery pulp could not, however, take the place of 
1 kg. mixed concentrated feed (sunflower-seed cakes, cotton-seed meal, and wheat 
bran, fed in the proix)rtions of 0.4:0.4:2.5). This was, on the other hand, appar¬ 
ently the case when a ration rich in protein was fed.— f. w. w’oll. 

Dairy herd record, W. J. Elliott (^fo)}tat^a Sta. Upt. J004t 207-210i). —Rec¬ 

ords of 6 cows for 1 year are reported and comments made thereon. 

The discussion of the milk problem from the standpoint of production, 
C. E. Marshall {^Michigmi SUi, BaL pp. ISd-lSC)).—Among the features of the 
problem considered are the cost of milk production, the ability of individual farmers 
to produce milk profitably under conditions fulfilling the requirements of the sanita¬ 
rian, the unwillingness of consumers to pay extra prices for pure milk, the ignorance 
of consumers and even milk inspiictors concerning milk production, the proper hand¬ 
ling of milk, etc. 

It is estimated that 12 ct-s. per quart is not too high a retail price for milk when all 
the conditions under which it is pro<luced and handleil are ideal. The author does 
not believe that 1 per cent of the farmers are capable of producing milk profitably 
in a pure form. He argues for the production and sale of milk <d‘ different grades on 
a business basis. Such specifications as seem fair for the production of 5-cent milk, 
6 -cent milk, and so on, should he agreed upon by contrac^t between producer and 
consumer. 

The protiucer should decide upon what grade of milk he is willing to produce. The 
consumer should understand clearly the difference between, say, 5-cent milk and 
10-cent milk and should decide what grade he wants. The in8i)ector specially 
trained for this purpose should merely see that the specifications are fulfilled. Forty- 
one specifications are enumerated, all of which it is believed should be embodied in a 
contract for the best grade of milk. 

Scheme for the sanitary control of the municipal Twilic supply, (t. W. Goler 
[Amer. Med,^ 10 (1905), No, 17, pp. 696-609, dgms. 6). —A brief account is given of the 
establishment and development of the Guuttes de Lait, or infants' milk depots, 
which, it is argued, should now be aided and extended by the State instead of by 
private philanthropy. 

The plan of municipal control presented proviilcs for a chief sanitary officer and 
advisory board for the Gouttesde Lait, an advisory board or milk commission for the 
general milk supply, and a bureau for inspection and laboratory examination. With 
some modifications, this plan has been in operation in Rochester, N. Y., and some 
of the results there obtained are here presented. For several years the effort has 
been made to secure a municipal standing of 100,(XX) bacteria per cubic centime¬ 
ter. The average number, however, during 1904 was 253,727. Of the total samples 
examined. 47 per cent contained less than 100,000 bacteria per cubic centimeter. 

A study of the milk eupply in New York, S. W. S. Toms (N Y. Stale Jour. Med., 
B {1905), No, 9, pp. S36’S44 )^—The author discusses the subject of milk contamina¬ 
tion, reports upon the condition of a numl>er of dairies inspected by him, and gives 
the i^ilations and rules for the production and sale of milk in Rockland County. 
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The composition and analysis of milk, H. D. Richmond {Aruilynt^SO {1906)y 
No. 356y pp. SiS6-SW).—T\\fd avera^je composition of 15,910 8ara})leH of milk analyzed 
during 1904 was as follows: 

Specific gravity, 1.0322; total solids, 12.68 per cent; fat, 3.74 j)er cent; and solids- 
not'fat, 8.94 per cent. The average fat content of the morning milk was 3.52 per 
cent and of the evening milk 3.96 per cent. The average fat content was 0.09 jier 
cent lower than in 1903, as a <'ause of which it is suggestetl that on ac’count of weather 
and soil conditions the fodder crops grown in 1904 were not of the same <piality as 
in the years immerliately preceding. 

It was found that in burning a sample of milk 0.008 per cent of the chlorin was 
lost. Analyses are reported of human milk, and of buttermilk prepared by (burn¬ 
ing sweet cream, sour cream, and sour skim milk. A preparation advertised as a 
milk preservative and claimed to consist of nothing but constituents of milk was 
found to contain hydrogen j)eroxid, sodium chlorid, sodium phosphate, potassium 
carl)onate, and another potassium salt not identified. 

Owing to a want of agreement of authorities as to the corn*ct volume of one divi* 
sion <jf the neck of the Gerber bottle, this and related (piestioiiH were investigated. 
The conclusion was reached that 0.126 cc. was the best value for one scale division. 
The volume of fat obtained by the Gerl)er method was found to exceed that of the 
actual fat present, the nietin ratio being 1.025. This increase is believed to he due 
to a change in the composition of the fat. The author estimates the volume of fat 
l)etween the upper and lower layers of the meniscus as e<iual to 0.08 i)er cent, and 
l)elieve8 that this amount, which is always neglected in reading, is partly compensated 
by the decrease of the weight of milk with increasing (piantities of fat as delivered 
by an 11 cc. pij>ette. The exact diameter of the neck of the bottle is not believed to 
be of importance. 

The analysis of samples of milk referred to the government laboratory in 
connection with the sale of food and drugs act, T. K. Tuorck {Analyaty 30 
{1906)y No. S61y pp. 197-^06). —The samples of milk in question are invariably sour 
and hence a study has l)een made to determine if this fact prevents a true infer¬ 
ence being made Jis to the character of the fresh milk. 

. Of 13 samples of genuine milk kept for periods varying from 2 to 14i weeks the 
decrease in fat conUmt averaged only 0.06 per cent. These results were not affected 
by the addition of water. Souring, therefore, <loes not affeitt to any important extent 
the fat in milk. 

The loss in solids-not-fat during the same time w^as 0.24 to 0.87 per cent for 
genuine milks and 0.23 to 0.68 for watered milks, due mainly tt) the production of 
alcohol and volatile acids. The total loss in solhls varied as a rule from 0.2 to 0.5 
per cent, and it is considered that a determination of solids within these limits is 
satisfactory from the standpoint of in8i)ection. 

Twenty gallons of milk w’as diluted with one-fourth its volume of water and kept 
in stopi)ered bottles at about 18° C. for 10 to 12 weeks. In this were found 76.4 gm. 
ethyl alcohol, about 390 gm. of normal butyric acid, 116 gm. acetic acid, nearly 2 
gm. of an acid of higher molecular weight than butyric acid, ammonia, and traces of 
propionic acid. “Hence, therefore, it may be considered proved that by far the 
greatest portion of the volatile products of the fermentation of milk, other than w att^r 
and carbon dioxid, are ethyl alcohol, acetic and butyric acids, and a small quantity 
of ammonia.” 

The methods of analysis employcxl in tl\e lal)oratory are described. 

The morphology of milk and colostrum secretioi^, J. Arnold {Be^r. Path. 
Anat, u. Ally. Path., 38 (1906), No. pp. 4^1-448y pi. 1). —According to the histo¬ 
logical studies of the author, the secretion of milk fat depends upon a transforma¬ 
tion of the cytoplasm of the mammary epithelial cells which are not destroyed in tlie 
process. The first drops of fat appear in the basal portion pf the cell and in the 
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region of the nucleus. Vacuoles appear later. The fat globules are expelled with¬ 
out injury to the cells. While mitosis and cell degeneration may occur synchro¬ 
nously with fat secretion, the latter is not dependent upon these two processes. 

Nitrogenous substances are found in the large secreted bodies and also in the form 
of small and large drops in the cytoplasm of the cells and in the alveoli. Colostrum 
bodies are for the most part derived from leucocytes, in which process both phago¬ 
cytosis and synthesis take part. Epithelial cells containing fat are, however, also 
found in the alveoli. The cap-like appendages of colostrum bodies are of different 
origin. A bibliography is appende<i. 

Investigations of market milk in Leipsic with special reference to the 
presence of streptococci, H. BrUning (Jahrh. KmderheUk,^ 6^ (1905)^ No, 1, pp, 
1-SSl ),—Forty samples of market milk w^ere collected during the period from July to 
October, 1904, and examined. 

Of the 26 samples of whole raw milk 7 were amphoteric in reaction and 19 alkaline. 
Five samples showed a fat content below 2.8 per cent, the legal standard in Leipsic. 
The average of the 26 samples was 3.12 per cent. Storch’s reactioU for detecting 
raw milk was positive except in one instance, in which case Schardinger’s formalin- 
methylene blue reaction was also negative. The latter test was negative with goat’s 
milk. 

Streptococci were present in 93 per cent of the samples of raw milk, varying in 
number from 1(X) to 1,000,000 per cubic centimeter. The morphological and cultural 
characteristics of some of the different forms are briefly note<l. In one instance the 
intrai)eritoneal injection of a mouse with an excessive dose of a bouillon culture of a 
streptococcus isolated from the milk proved fatal. Otherwise the streptococci iso¬ 
lated were nonpathogenic for mice and guinea pigs. 

Extended studies of the associative action of bacteria in the souring of 
milk, C. E. Marshall {Michigan Sta. Spec. Ihil. SSy pp. ^S ).—This is a continuation 
of investigations previously noted (E. S. K., 16, pp. 299 and 1014). 

The history and characteristics are given of the germ designated B, which has 
been found to hasten the souring of milk when grown in association with lactic- 
acid bacteria as compared with the time required by the lactic-acid bacteria when 
grown in pure cultures. The author presents considerable dabi and discusses at 
some length the variations in milk in relation to bacterial development, concluding 
that this variation is at all times of sufficient importance to be borne in mind when 
milk is used for cultural purposes. The author has also found that litmus added to 
milk causes irregularity in cultures as compared with the same lot of milk without 
litmus. 

The changes produced in milk by germ B, so far as ascertained, are described. In 
experiments in butter making, it was found necessary to add 45 per cent of a starter 
of the lactic-acid organism used in order to cover up the disagreeable odor and taste 
produced in butter by germ B. The importance of associative action in practical 
dairying is discussed and it is noted that experiments are now in progress to secure 
more knowledge upon this subject. 

A popular review of Special Bulletin No. 38 on “The associative action of 
bacteria in the souring of milk,’> C. E. Marshall {Michigan Sta, Bui, pp. 
196-$01 ).—See above. 

The bacteria of pasteurized and unpasteurized milk under laboratory con¬ 
ditions, L. A. Rogers ( U. S, Dept. Agr.y Bur, Anim, Indue. Bui. 73, pp, SSS). —The 
author reviews considemble literature on the subject of milk supplies of cities, show¬ 
ing thereby that milk is usually found to he b^ly contaminated by bacteria, and 
that while some authorities consider pasteurization an advisable remedy for this 
^ndition, others believe that the bacteria which develop in pasteurized milk make 
it zdore dangerous than raw milk. 
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He reportH a series of experiments in which quantitative and (pialitative (loinpari- 
sons were made of the bacterial flora of raw and pasteurized milk kept at different 
temperatures and also discusses the influence of lactic-acid bacteria <jn the <levelop- 
ment of peptonizing bacteria. No attempt was made to demonstrate the a<lvi8ability 
or inadvisability of pasteurization. 

The experimental work is summarized by the author as follows: 

“Milk was pasteurized under laboratory conditions in a continuous mac'hineat 
86 ® C. (186° F.), the bacteria Ixjing retlucecl from over 10,000,000 per cubic centi¬ 
meter to less than 600 per cubic centimeter. 

“ Milk held at 20^ (J. F.). —In the unheated milk the lactic? bacteria increased 

rapidly and the milk became acid in about 12 hours. The peptonizing bacteria 
increased in 6 hours to al>out 5,000,000 per cubic (centimeter and then decreased 
slowly. 

“In the heated milk the peptonizing bacteria increased rapidly after 12 hours, 
and the milk was usually curdled in 48 hours, with a disagreeable taste and cxlor. 
Occasionally lactic bacteria survived pasteurization and multiplied rapidly after 24 
houi*s, completely inhibiting the peptonizing bacteria. 

“3/c/A: held at 10° C. (50° F. ).—In unheated milk the growth of the bacteria and the 
(consequent curdling of the milk wa.s much retarded. The average milk did not con¬ 
tain sufflcient acid to affect the taste until it was over 48 hours ohl. The proportion 
of peptonizing to lactic bacteria was greater than at the higher temperature, and the 
taste of the milk occcasionally showed the influence of the former. 

“In the i)asteurized milk the bacteria increased very slowly, and in nearly every 
case the milk was unchanged in taste and appearance 98 hours after pasteurization. 
In only 2 of 14 cases was there a marked increase of peptonizing bacteria. The pre¬ 
dominating bacteria were species having little or no effect on milk. 

“The Ia(!tic bacteria inhibited the development of the peptonizing bacteria only 
when they had developed sufficient acid to render the milk unfit for use. 

“It seems probable that the acid had a distinct inhibitory action on the proteo¬ 
lytic enzyms of the peptonizing bacteria. “ 

The efficiency of commercial pasteurization and its relation to the milk 
problem, S. C. Prescott {Technol. Quart., IS (1905), No. S, pp. 247-266). —Tables 
show the number of bacteria in milk before and after pasteurization. 

In one series of 32 tests, 97.1 per cent of the bacteria were killed by exposure to a 
temperature approximating 164® F. The average efficiency of another machine in 
34 tests was 96.1 per cent. In 10 tests where the bacterial c*ontent varied from 
3,250,000 to 9,700,000 per cubic centimeter, the average efficiency of (Commercial 
pasteurization was 99.1 percent. 

The author believes that all pasteurized milk should be sold as such, and that there 
should be laws regulating the age, acidity, and bacterial content of milk which is to 
be pasteurized and subsequently offered for sale. 

Raw milk as a food for infants, M. Hoiilfeld (Jahrh. KinderheilL, 62 (1905), 
No. 1, pp. 22-S4yfig»- 4)- —The clinical evidence presented indicates that raw ccows’ 
milk is much better than Ix^iled milk for feeding infants affected with gastric nr 
intestinal catarrh. 

Some creamery problems, E. II. FARRiN(vroN ( Wlscorndn Sta. Bui. 129, pp. 26, 
4) • —(1) Care of cream at the farm. —It is stated that the usual causes of defective 
butter from gathered cream are keeping the cream in unsuitable places and holding 
it too long before delivery at the creamery. Suggestions are given for the proper care 
of cream at the farm. Causes of variations in tests of separator cream are stated and 
directions are given for sampling and testing dream. 

(2) Overrun from milk and cream. —^The factors Upon which depends the amount of 
butter that may be made from a given quantity of milk or cream are the test of the 
milk or cream, the losses of fat in the skim milk and buttermilk, the water content 
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of the butter, and mechanical losses, each of which is discussed. Differences in 
overrun from milk and fi^om cream are explained and illustmtions of overrun calcu¬ 
lations are given. Under ordinary conditions the overrun from milk ranges from 10 
to 16 per cent and from cream from 16 to 20 j>er cent. 

(3) Calculating dindends for milk and for cream patrons at the same factory. —In the 

method described and illustrated the number of pounds of fat delivered by the cream 
patron is increased by 3 per cent to offset the fat in the skim milk taken away by 
the milk patron. ^ 

(4) Cleaning test bottles. —An arrangement for cleaning a number of test bottles at 
the same time is described and illustrated. The bottles are placed in sockets in a 
frame and held in place by a perforated metal plate through which the necks of the 
bottles project. By means of this device a <lozen bottles may l)e washed at the same 
time. 

(5) An alkaline tablet solution bottle. —A graduate<l tube with a stopcock is connected 
with the side of a bottle in such a manner that it may be tilled with the test solution 
merely by tipping the bottle. 

Contribution to the knowledge of the variability of the constants of Hol¬ 
land butter, E. C. H. A. M. Bemelmans (Contnbntlon ii VHnde de la varialnlliP des 
constantes des beutres n/rrlaudals. Breda, 1905, pp. 81; rer. In Her. Gni. TaiU, 4 
{1905), No. 2^2, pp. 621, 522). —The literature of the subject is reviewed and <letenni- 
nations of the Reichert-Meissl, Kbttstorfer, and Zeiss rcfractometer numbers of the 
butter from 485 cows are reix)rted in the monograph. 

The data show that the Reichert-Meissl number of pure Hollaml butter may not 
only excet)tionally but does quite generally fall below^ 24. Considerable differences 
wwe observed betw'een the constants of butter from cows stabled and cows pastured. 

Some experimental results concerning the butter making process, J. Sikdel 
{^folk. Ztg., 19 {1905), Nos. 24, pp. 599, 800; 25, pp. (i 27 ’-r> 29 ; 20, pp. 058, The 

changes taking [)lace in cream during churning are <liscnsse(l and some experiments 
reported. 

A Swiss cheese trouble caused by a gas-forming yeast, II. L. Russell and 
E. Cr. Ha8 TIN(JS ( Wisconsin Sta. Bal. 128, pp. 20, figs. 10). —The authors investigated 
an unusual fermentation occurring in Swiss cheese in a factory in Wisconsin. 

Affected cheeses begin to crack open on the edges soon after taken fnjin the press 
and acquire a sweetish flavor. The loss from this trouble amounted to over $2,000 
in one factory. The cause of the trouble was found to be a yeast which was able to 
ferment milk sugar, the characteristics of which are reported. Certain methods fol¬ 
lowed in Swiss cheese factories were found to aid in the development of the yeast 
organism. These are (1) the custom of holding the whey until sour in order to 
recover the butter fat for w hey butter, (2) the use of w hole rennets soaked in sour 
whey, and (3) the barrel method of w hey disposal. 

In making suj^estions for avoiding this abnormal fermentation the immediate 
separation of the whgy in a cream separator, the use of commen-ial rennet extracts 
or the soaking of whole rennets in sterilized whey, and greater care and promptness 
in the disposal of the whey are recommended. A German translation of this article 
is appended. 

Report of the dairy commission on the inquiry made in 1904 concerning 
the influence of difllBrent factors upon the successful management of Emmen- 
thal cheese factories with special reference to artificial fertilizers and feed¬ 
ing stufBi {Landw. Jahrb. Schweiz, 19 (1906), No. 6, pp. 251-293).—K study was 
made of 36 cheese factories in Switzerland the results of which throw light upon the 
influence of various factors upon the successful and profitable manufacture of cheese 
in that country, and also serve as a basis for directions which are given concerning 
the use of fertilizers and feeding stuffs where milk is produced for Emmenthal cheese 
makings 
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Cheese experiments at Tann s&ter, Kingebu, Norway, 1904, O. Ivbrhen 

{TidMkr. Nornke Ixindbr., iJi No. 2, pp. GS-77 ).—Thin contains a report of 

experiments on the manufacture of j'oat elu'ese (gjedrnyseost) at a Norwegian mountain 
dairy, and a i^ontribution to the (iiiestion of the consolidation of mountain dairies.— 
F. W. WOLL. 

Danish creamery statistics, 1904,. I. N. Dall (Odenney lOOG, pp. 186). — This 
report is published with government aid by the Bureau of Creamery Statistics. It 
gives detailed statistiis for 524 Danish creameries and contains a large amount of 
information on the conditions under whi<‘h eac-h creamery is operating. Analyses 
of skim milk an<l buttermilk and statistics in regard to the manufacture of cheese 
are also given. 

A report on the operation of the Danish pasteurization law completes the volume. 
This report shows that 1,267 Danish creameries were under government (control 
under the law of March 26, 1898, establishing measures for the eradication of lK)vine 
tuberculosis. Of th(»se (ireameries 1,105 are cooperative creameries, 133 proprietary, 
ami 29 estiite dairies.— k. w. woll. 

Dairy control associations in Norway, 1903-^, L. 1. Fcnder Offentl. 

Foranst. Landbr. Fremmi\ 1904^ pt i, pp. 469-.'i69 ).—The lirst dairy control associa¬ 
tions were established in Norway in 1899. They were patterned after the corre¬ 
sponding Danish institutions. 

The number <6* associations in 1903-4 was 145, 26,671 cows lanog included. The 
cows are testiid regularly at int(Tvals ranging from 13 to 30 days and averaging 19 
<lays for the different associations. Detailed data for all the associations are given 
in this report. The government contributed about .^6,300 annually to the expenses 
of the associations, the balance being paid by the farmers whose herds were tested.— 

K. W. WOLL. 

Keport of Swedish butter exhibits, 1904, N. P'nc.strom (lAouly 1005, pp. 87 ).— 
The report contains tlu* usual information as regards the butter exhibits conducted 
during the year. The result of determiiiation.s of the fat contents of samples of 
skim milk from Swedish creameries, the refractive indexes of the butter, and its 
contents of volatile fatty acids are also presented in the report.— f. w. woll. 

VETERINARY MEDICINE. 

Report of proceedings of eighth annual meeting of the Interstate Associa¬ 
tion of Live Stock Sanitary Boards (/Voc. JuterHfafe As-soe. Lire Stoek Sanit. lids.y 
8 [1904), PP-110 ).—At the eighth annual session of this association held in St. Louis, 
August 23 and 24, 1904, several papers were reail and distmssions held w’hich are of 
interest from the standpoint of animal production and veterinary science. 

The objects piirsueil by the association w ere outlined by D. F. Luckey in an address 
of w'elcome, and the innwrtance of the work of live stock sanitary boards was con¬ 
sidered in the president’s address, by J. (1. Norton. In this address attention was 
called to work on Texas fever, tuberculosis, rabies, glanders, anthrax, etc. A paper 
on the r.'ontrol of certain communicable diseases among domestic animals was rea<l 
by A. Peters, particular attention being given to the wmrk of the Bureau of Animal 
Industry and State veterinarians in combating foot-and-mouth disease, Texas fever, 
and tuberculosis. 

L. A. Klein discusseil the subject of crude petroleum as a cattle dip for the destruc¬ 
tion of ticks. Cattle dipped in Beaumont oil did not suffer any |>erinanent injury; 
a few became stiff and lost apt>etite for a day or twm. The effects upon the ticks 
were more satisfactory when the hair of the cattle was long in the fall and when the 
vitality of the ticks was less pronounced. The chief objection to dipping in oil 
appears to be the long period during w'hich the cattle must be held after dipping. 
It appears, however, that the average cost of dipping and of feeding and caring for 
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cattle while they are <letaine«l averajjen 75 eta. per head. Papers were also read on 
inspection of cattle for breeding and dairy purposes, by F. T. Kisennian, and quaran¬ 
tine conditions in Oklahoma, by T. Morris. 

Extracts from the annual report of the principal veterinary surgeon, S. 
Stockman (Transvaal Agr, Joar., 3 (J90o), No. 10, pp. this report par- 

ticular attention is given to a discussion of African coast fever and rindeipeirt. t 

African coast fever or Rhodesian red water greatly retards the development of ani-- 
tnal industry in South Africa, on account of the serious direct losses which it causes 
in the cattle and on account of the quarantine rjL'gulations which must he made 
against infected districts in order to prevent the further spread of the disease. The 
methods of treatment and vaccination which have been proposed by Koch and 
others have proved imsatisfactory in pra<‘tice. A conference of veterinarians of 
South Africa adopted resolutions recommending that all cattle in infecte<l and unin¬ 
fected farms be slaughtered for meat, and that no cattle be raised on such farms until 
after the lapse of a period of 18 months. 

The suggestion has been made that cattle be removed to high range land. Such a 
procedure, however, is of somewhat doubtful propriety on account of the likelihood 
of the extension of the areas of infection. The ticks which carry the disease may Ix' 
destroyed to a considerable extent by burning the grass. Since 1908, 14 outbreaks 
of rinderpest have been dealt with. In the control of rinderpest the author l)elieveH 
that the use of virulent blood is a 8ourc(» of considerable danger. As the best means 
for stamping out the disease, the liberal use of serum is suggesteil, or the thorough 
application of bile inoculation. 

Pathogenic micro-organisms including bacteria and protozoa, W. H. Park 
and Anna W. Williams (New York and PhUadelplua: Lea Bros, d* Co., JVO,l, pp. 
VIII566, pis. 4, figs. 165 ).—In the present edition of this work the authors have 
sought to include the latest information on all subjects discussed, so as to render the 
volume authoritative for the use of students. Ba(‘teria and })rot(>zoa are considered 
as related subjects, since both classes of organisms may produce diseases of some¬ 
what similar symptoms. 

The subjects discussed in the volume include general characteristics and classifica¬ 
tion of bacteria, technique of bacterial culture, disinfection and sterilization, effect 
of chemicals and other influences upon bacteria, the use of laboratory animals for 
diagnostic purposes, agglutination, immunity, and related toiucs, in addition to H|)e- 
cific accounts of various pathogenic bacteria. The discussion of protozoa includes 
the classification of these organisms and special accounts of trypanosomes and other 
related organisms. 

Pathogenic anaerobes and gangrenous suppuration, E. Risr (Bui. Inst. 
Pasteur, S (1905), Nos. 1, pp. 1^; g, pp. 49-57; 3, pp. 97-104).—H detailed account 
is given of the biology and pathogenic properties of blackleg and tetanus bacilli, 
micrococci, and other organisms in their relation to gangrenous suppurations. A 
brief bibliography of the subject is appendt^d to the article. 

Notes on parasitology and technique, B. Galli-Valerio (Centbl. Baki. 

1 . Aht., Grig., 39 (1905), No. S, j)p. 330-247, figs. 3 ).—Brief notes are presented on 
the appearance, behavior, and stainability of tubercle bacilli of various origin, 
blasfomyces, trypgnosomes, actinoniyces, and Uncinaria duodenalis. 

Results of investigations in the field of general pathology and pathological 
anatomy, 0. Lubabsch and R. Ostertaq (Ergeb. AUg. Path. Mensch. u. Tiere, 9 
(1903), pi. 3, pp. 767, pis. 13, figs. 35).—An elaborate review is presented by various 
specialists of literature relating to technique in the study of pathological anatomy, 
general textbooks, general etiology, and general pathology of the more important 
diseases affecting man and animals. A thorough subject index as well as an author 
index is appended to the volume. 
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Immunity reactions within generic groups, L. Zupink ( Ztsehr. Hyg. u. Infec- 
tiomkrank.f 49 (1905 ), No.pp. 447S40 ).—^The author conducted an extendeil series 
of experiments for the purpose of detennining, so far as possible, the relationship 
between Imcteria by means of the phenomena of immunity. 

As a result of this study the conclusion is reacjhed that a more natural system of 
classification of bac^teria is necessary. It is believed that the number of species at 
. present recognized is altogether too great, and that the generic groups recognized by 
most authors do not properly indicate the relationship between different >)acteriH. 
The suggestion is made that a better system of classification may >)e devised on the 
basis of the etiological connection of bacteria with animal and human diseases. 

It has been shown that there are several diseases which may be produced by bac¬ 
teria belonging to different species but to the same genus. All immunity reacttions 
known at present take place within generic groups rather than that of the species. 
Among the different pathogenic bacteria belonging to a single generic group thert^ 
are often species which produce similar diseases in the different animals, but are of 
(piite different virulence. This fact makes it possible to devise a rational and suc¬ 
cessful system of treatment, according to which serum therapy may be utilized as 
based on th(' action of species of bacteria which are harmless for the animal in question 
and (tlosely related to other species which produce serious dise;ise. 

Active and passive immunization of new-born and sucking animals 
through the medium of the intestines, K. BERTAREua (CenthL HnH. [efc.], 1. 
Aht.j OrUj., S9 (1905)^ No. /?, pp. Jfio-MS ).—The literature relating to this subject is 
critically distnissiKl. 

During the aiithor’s studies, which were carru^l on chiefly with dogs and rabbits, 
age was found to l)e a very important factor in the successful immunization through 
the alimentary tract. It appears not to be a matter of indifference whether the ani¬ 
mals are 2 or 20 days old. The processes which are possible at the former age may 
not be possible at the latter. Detailed accounts are presented of the numerous 
experiments carried out by the author. It appears that the hemolytic complement 
is not forme<l in dogs and rabbits until about the fourth or fifth day. The power of 
forming this body under the influence of bacteria in the intestines undergoes no 
striking change after the age of 15 to 20 flays is reached. 

In all exix^riments carried out by the author, passive immunization through the 
alimentary tract was accomplishefl with considerable ditti(!ulty, although absorption 
of the agglutinins took place quite readily in new-born animals. Nevertheless it 
appears that the absorption of protective bodies is much more active in young than 
in grown animals, and the author believes it possible to bring about a passive 
immunization of young animals by feeding on milk of actively immune animals. 

Becent work on the bacteria of the group of tubercle bacilli, Kutsc^hsr 
(Berlin* Klin. Wchmchr.^ 4‘2 (li^5)^ No. . 9 , pp. 238-242 ).—A brief review is pre¬ 
sented of the recent work of von Behring, Romer, Koch, Friedmann, and others in 
determining the relationship between tubercle bacilli of different origin and in devis¬ 
ing systems for vaccination against this disease. » 

Tuberculosis, Lottermoser (Ztschr. Veierindrk.j 17 (1905)^ No. S,pp. 109^ ItO). — 
The author j)resents a brief account of a c^ase of tuberculosis in a 4-year-old cow in 
which the lungs, liver, mesentery, and serous membranes were affected together 
with the right eye. A second case of tuberculosis reported by the author was found 
in the fetus of a cow which was affected with tuberculosis of the bones and other 
organs. 

Primary tuberculosis of the mammary gland, G. D’ Alessandro ( din. Vet. 
[3f»7an], 28 ( 1905), No. 8, pp. 37-41 )general discussion of the mammary form of 
tuberculosis is presentcni, with notes on a case in a cow which was observed by the 
author. In this case the pathological lesions were confined to the udder and appar¬ 
ently were of a primary nature. 
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The virulence of apparently intact mammary glands from tuberculous 
cows, H. Martei. and G. Guerin (Rev. Sov. Sci. Hyg. Aliment.^ f (1906), No. pp. 
163-158). —A careful study was made of maniinary glands from tuberculous cattle 
for the purpose of determining the presence or absence of tubercle bacilli in these 
structures. 

During the investigations carried on by the authors the mammary glands taken> 
for study showed quite varying conditions. In some cases lesions weiv present 
whicli did not appear to be tulierc.ulous, in others the gland was affected with a 
streptococcic maminitis; and in still other cases#the mammary glands were not 
affected but the adjacent lympliatic glands showed tubercles. In a few cases neither 
the mammary glands nor the lymphatic glands showed visible lesions. Material was 
taken from all of these glands and used in inoculation (‘xperimcnts. 

The results obtained show* conclusively that the mammary gland of tulierculous 
cattle may be infectious at any stagt* of the disease. The importance of this conclu¬ 
sion can not be easily exaggerated since it is thus apparent that the milk of all tulier- 
culous cattle should be excluded from use in order to prevent the distribution of 
tulierculosis by this means. 

The transmission of tuberculosis through the medium of milk and its pre¬ 
vention, C. W. Strange (loiva Ayr., fi (1906), No. r?, yp. 6S-6f>).—The possibility 
of transmission of tuberculosis through the agency of milk is briefly discussed and 
notes are given on the conditions under which tubercle bacilli may l)e present in milk. 

Milk from tuberculous cows, G. Morssr (ihmpt. Rntd. Sor. lUoJ. [Pnm], 
68 (1906), No. 7, pp. 310-312 ).—A careful test of the virulence of the milk of tul)er- 
culous cows was carried out on 5 calves, 2 of which became tuberculous after being 
fed on the tuberculous milk; the other .‘1 did not react to tuberculin and showed 
no tuberculous lesions although fed for 5 to (> months on tuberculous milk. The 
author considers that his experiments indicate clearly the danger of using the milk 
of tuljerculous cow's. 

Tuberculosis of the elbow joint in cattle, K. Wyssmann (ircAw.sc/o*. Thrheilk . 
u. Viehzucht, (1906), No. 8, pp. 113-116 ).—A recent study has shown that the 
tuberculous infection of the elbow joint in cattle is of comi)aralively frecpient occur¬ 
rence. Brief notes are given on the lesions observed in such caa\s and on the rela¬ 
tion between tuberculosis of the joints and infection by this disease of other parts 
and organs. 

A variety of zoogleic tuberculosis and its relation to pseudoglanders, J. 

CAONEvro (Ann. InM. Mmr, 19 (1906), No. 7, pp. 449-470, pi. /, -The 

literature relating to various forms of pseudotuberculosis is critically (liscussed in (con¬ 
nection with bibliograpliical references. 

The author made a study of a form of zoogleic tuberculosis, which closely resem¬ 
bles the usual tyi)e of pseudoglanders. The organism obtaim^l from these cases 
produced orchitis or vaginitis when inoculated into guinea pigs. The disease appeared 
among laboratory guinea pigs which otherwise appeared healthy and showed no 
signs of disease until shortly bt'fore death. Upon post-mortem examination, numer¬ 
ous purulent nodules of varying size were found in the liver, spleen, various portions 
of the serous membranes, and on tlie wall of the intestines. The nodules were quite 
rare in the lungs. The (contents of the nodules were of a bluish-white color and 
almost fluid consistency. 

A detailed discussion is presented of the l)ehavior of the organism obtained from 
these nodules when grown in various artiti(;ial media. The organism was found to 
be virulent for the guinea pig, pigeon, and white mice, while the rabbit, chicken, 
cat, and dog were strongly resistant to ordinary doses. The author discusses the 
relationship between this organism and other related organisms which cause other 
forms of p6eudotul)erculosis. Apparently, it l)elongs to the group PmuiotuberculoBis 
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rodmlium. The author proposes the name Bacterium pseudotuberculare orchitophlo- 
gogenes for the organism in question. 

Tbe vaccination of calves against tuberculosis, (j. Mullie (Jour. tSoe. Cent. 
Agr. Belg.^ 62 (1905), No. 3, pp. 79S3). —The methods previously adopted in con¬ 
trolling tuberculosis are outlined in some detail, particular attention Ixjing devoted to 
the extensive application of tuberculin and the isolation of reacting animals. A 
description is given of the method of vaccination proposed by von Behring. This 
operation does not involve any serious consequences in the cases f)f young animals, 
but in older animals some fever is produced together with a tough and other respir¬ 
atory disturbances. 

Vaccination of cattle against tuberculosis, H. Vallee (Her. Soc. Sci Hyg. 
Aliment., 2 (1906), No. 2. pp. 163-162). —The system projwjsetl by von Behring is 
outlined by the author, with notes on the work of other investigators along the same 
line and with similar methods. 

In order to test the practicability of von Behring’s method 25 cattle have l)een 
vaccinated by the author under the auspices of the Societe de Medecine V^t^rinaire 
Pratique, and these animals have since Ijeen inoculated with virulent tul)ercle bacilli 
of bovine origin. The cattle used in this experiment must be kept under ol>serva- 
tion for some time before the ultimate results of the experiment can Ihj safely 
announced. 

The diagnostic value of tuberculin, S. Arloino ( Hul. Agr. Algh^ic et Tunieie,ll 
(1906), Ab. 4, pp, 31-84). —According to the author’s experience the oases in which 
tuberculiji loads to false results, either in a negative or |)ositive manner, do not 
exceed 8 to 5 per cent. The use of tuberculin is strongly recommended. 

The tuberculin test for Missouri cattle (Mo. Bd. Agr. Mo. Bui, 6 (7.9^5), No. 
3, i)p. 28, fign. 10). —The announcement is made that so far as available veterinary 
funds will permit, the State board of agriculture proi)oses to make tul)erculin tests on 
breeding and dairy cattle in Missouri without expense t»> the owners. 

The j>ercentage of tulwrculosis among cattle in Missouri is not esj>ecially high, but 
the present measures are con8idere<l necessary in order prevent the exci^ssive 
spread of the disease among cattle. For the inh)rmation of dairymen and stock rais¬ 
ers, notes are given on the symptoms of tuberculosis, the nature of tuberculin, relia¬ 
bility of the tuberculin test, and the general condition of the Missouri herds with 
regard to the prevalenie of tuberculosis. 

Parasitic bronchitis m calves, Berg eon (.Tour. Med. Vet. et Zootech., 66 (1906) 
Feh., pp. 91-94).—Ki\ outbreak of this disease was studied by the author in 1903, in 
a herd of cattle in which there were 16 calves varying in age from 3 to 18 months. 

Among this numl)er 4 were in poor general condition, with symptoms of respiratory 
trouble. Some of the calves died of asphyxia or pulmonary hemorrhage. The post¬ 
mortem examination of these animals disclosed the x>re8ence of Strongylns micrurus 
in the bronchi and bronchioles, the walls of which had been bored full of holes by 
the i)arasitic worms. 

In controlling this disease the author recommends the isolation of diseased animals 
and careful attention in securing clean uninfested food and water supply. Some suc¬ 
cess was had in treating the disease by means of tracheal injections of a mixture con¬ 
taining 20 gm. of creosote in 100 gm. of oil of sweet almonds. 

Stifbickness, F. Hutchinson (Natal Agj\ Jour, and Min. Rec.,8 (1906), No. 6,pp. 
565-570, pi. 1). —This disease, which appears among cattle in certain portions of 
Natal, appears to be confined to localities in which the soil is materially deficient in 
lime. 

When animals are confined in such localities the disease becomes much more 
serious than when they are allowed to graze at will. Stiffsickness rarely assumes an 
acute form. Usually the symptoms develop gradually and consist in increasing stiff- 
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nees, involving finally the spinal column and resulting in paralysis of the hind quar¬ 
ters. The treatment is largely preventive and consists in furnishing suitable quan¬ 
tities of food containing a proper proportion of lime and other mineral constituents. 

Anthrax, H. Marshall {Aim. Apts. Bd. Agr. Del.^ n. ser., S-4 {J90S-4)i pp- 
6 S- 68 ). —The various forms of anthrax are considered, together with an acc^ount of 
the distribution of the disease in Delaware and the factors concerned in its spread. 

Immuniging of northern cattle against Texas fever, K. J. Foster (%idus^ 
trialistj SI {1905), No. pp. 419 - 4 ilS).—"T\\i} economic importance of the present 
method of immunizing cattle against Texas fever is discussed. Recommendations 
wert* made regarding the age at which catth' should preferably he inoculated, the 
time of year and place for such inoculation, together with notes on the treatment of 
the animals during the inoculation fever. 

Preliminary note on a protozoan occurring in the eggs, larvae, n3nnphs, 
and adults of ticks, B. II. Ransom {U S Dept. Agr., Bur. Avim. Indus. Oirc. 76, 
pp. ^).—An ameboid organism was studied which oc(‘urs in cattle ticks and i>asses 
from one generation to the next through the eggs. The oiganism in question occurs 
in both infectious and noninfec'tious ticks and can not, therefore, be a stage in the 
life history of the Texa8-fe\er parasite. The organism is described as new under the 
name Chaos avarophila. 

Dipping for cattle and sheep, F. W. White {Natal Agr. Jour, and Min. Rec., 
S {1905), No. 9, pp. 876 - 880 ). —The relative value of dipping and spraying is briefly 
commented upon. Dipping is considered i)referable and brief notes are given on 
nfethods of i>ractical dipping for sheep and cattle on stock farms. 

A note on the history of trypanosomiasis in English Sudan, A. Laveran 
{Compt. Rend. Roc. Biol. [P</r/8'l, 58 {1905), No. 7, pp. 29il-294). —A brief <lescrip- 
tioii is given of the trypanosomes which have betm found in domesticated animals in 
Abyssinia and Sudan in connection with a historical account of diseases caused by 
these organisms. 

Trypanosoma dimorphon in French Guinea, Cazalbou (Compt. Rend. Soc. 
Biol. [Paris], 58 {1905), No. 9, pp. 395, S96) —This parasite was found in the blowl 
of horses affected with trypanosomiasis in French (ruinea. Brief notes are given on 
the symptoms of the disease. 

Morphological and experimental studies of Trypanosoma paddae, Thiroux 
{Ann. Inst. Pasteur, 19 {1905), No. pp. 65-^83, pi. 1 , Jigs. /.5).—This trypanosome 
which was found in the blood of Padda otgzitora is described in detail, and notes are 
given on agglutination phenomena observed in reference to this organism and on its 
behavior when cultivated in various nutrient media. Inoculation experiments were 
undertaken with a number of other birds in addition to the rice padda, many of 
which prove<l to be susceptible. Rats, mice, and frogs were refractory. 

The treatment of trypanosomiasis by arsenious acid and trypanroth, A. 
Laveran {Compt. Read. Acad. Rd. [Par*«], I 40 (1905), No. 6 , pp. 287-291). —The 
author continues an account of his experiments in treating trypanosomiasis in rats, 
mice, and other small rodents by means <jf arsenious acid and trypanroth. 

It was found possible by means of this treatment to cure or prevent the disease in 
th^ animals. F^h treatment consisted of an injection of 0.1 mg. for each 20 gm. 
weight of the animal, followed 48 hours later by twice that quantity of trypanroth. 
The animals subjected to this treatment lost weight temporarily, the skin became red, 
but no serious trouble was incurred. * 

Infectious anemia of horses, E. Thierry {Jour. Agr. Prat., n. set., 9 (1906), 
No. 6 , pp. 149-151).—Thm disease appears under acute, subacute, and chronic forms. 
It is apparently due to an organism of ultramicroscopic size. A similar diseatie has 
been noticed in sheep. 

Infbotious anemia of the horse, Carrk and H. VALLfiB {Bui. Mens. Off Ren- 
mg. Agr. [Pans], 4 (1906), No. 9, pp. 1075-1077).—The symptomB and forms of this 
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diseacie are briefly considered with notes on suitable methods of controlling the dis¬ 
ease. It is recommended that infected animals be immediately isolated or slaugh¬ 
tered and the premises thoroughly disinfected. 

An epizootic inflammation of thp pbarn 3 rx in horses, KPthe (Betlin. 
Ti^arztl. Wchmchr.^ 1905, No. 10, pp. 185, 180 ).—This disease occasionally breaks 
out in extensive epizootics and the author had occasion to observe a nuinlx?r of cases 
in artillery horses. 

The appetite remains fairly good and there is little change in the rate of pulse and 
respiration. A slight elevation of temj)erature is usually observed. The incubation 
period is 7 or 8 days on an average. The disease appears to affect only mature or 
old horses. The lymph glands become somewhat infiltrated and in some cases 
develop abscesses. It appears to be somewhat uncertain whether tliis infectious 
form of pharyngitis is a distinct disease or a mixed infection. 

Glanders and farcy, R. S. Huidekoper {l\ S. Dfpi. Aijr., Bur. Anim. Indus. 
Circ. 78, pp. 12 ).—This is a revision by L. Tearson of an article in the Special Report 
on the Diseases of the Horse (E. S. R., 15, p. 620). 

Glanders and farcy, E. Thierry {Jour. Agr. Prat., n. xer., 9 (1905), No. 9, pp. 284^ 
283 ).—The author’s opinion regarding the value of mallein in the detection of glan¬ 
ders is that this agent furnishes an absolutely certain means of diagnosing the dis¬ 
ease. Mallein, how'ever, doea not serve to protect animals against the development 
of glanders. 

Glanders, J. 8. Pollard (Ann. Rpt. Bd. Agr. li. I., 20 (1904), pp- 110-113 ).— 
The i)ercentage of glanders among horses is said to be considerably on the increase. 
Attention is, therefore, ('.ailed to the dangers of infection from this dis^e in order 
to stimulate efforts for controlling it. Since treatment of glanders is not permissible 
in Rhode Island, it is desirable that the owners of all glanderous horses may notify 
the officials at once so that they may be destroyed according to law and prevent 
unnecessary infection with the disease. 

Diseases of the nasal cavity resembling glanders, N. I. Petropavlovski 
(Arch. Vet. Nauk [6Y. Pelersh.], 35 (1905), No. 0, ])p. 441 - 447 ).—A short account is 
presented of inflammatory diseases of the nasal cavity accompanied with nasal dis¬ 
charges and resembling glanders. 

Swine plague, MARTENSEN(/f(T/m. Tierdrztl. Wchnschr., 1905, No. 10,pp. 188,189 ).— 
A description is given of the symptoms of intestinal catarrh of hogs referred to by 
Grips, Glage, and Nieberle as swdne plague. 

AcH'ording to the author’s experience the polyvalent serum recommended by these 
authors is quite inactive when used against true sw ine plague. In the author’s opin¬ 
ion it is doubtful whether true swine plague assumes a chronic form resembling 
catarrh. The quarantine measures recommended by Grips and his associates in the 
control of swine plague are considered as unnecessarily severe. 

Notes on swine plague, Bunge (Berlin. Tieriirzll. Wchnschr., 1905, No. 9, pp. 164, 
166 ).—An outbreak of this disease occurred among a herd of 26 hogs. For the pur¬ 
pose of preventing the further spread of the disease the author inoculated 13 hogs 
with h()g cholera serum in doses varying from 10 to 20 cc. Some of the animals were 
subsequently vaccinated wdth a mixture of hog cholera serum and polyvalent swine 
plague serum. After this vaccination no further cases of the disease appeared in the 
herd. 

The control of swine plague, Lothes (Berlin. Tierdrztl. Wchnschr., 1906, No. 6, 
pp. The author argues in favor of the strict enforcement of the require¬ 

ments for notification of the existence of this disease and of the application of suitable 
antiseptic and sanitary measures. Certain authors suggested a relaxation of the 
requirements in this regard, but it is believed that no advantage can be secured by 
such a procedure either to the hog raisers or to the veterinary authorities. 
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Some diseases of poultry, Ht^NKBEiio {TranttvcLal Agr, Jour., S (290S), No. JO, 
pp. While fowl cholera is considered incurable the vaccination of fowls 

against this disease is strongly recommended. In one instance 300 fowls were vacci¬ 
nated and rendered immune while only 2 cases of cholera developed among the 
whole flock. The symptoms and post-mortem lesions of the disease are described in 
considerable detail. Notes are also given on <liarrhea, tuberculosis, pip, and liver 
diseases. 

Diseases and parasites of poultry, K. C. Klporo {(yunada Dept. Agv.^ Poultrg 
Div. Bui. 9y 1905j pp. /J).“-The prominent diseases of^ poultry are classified accord¬ 
ing to their nature and cause. The author gives a description with notes on the 
symptoms and treatment of gapes, rhetimatism, intestinal troubles, liml>er neck, egg 
eating, roup, cholera, blackhead, and infestation by various species of lice, mites, 
and intestinal worms. 


BUBAL ENOINEEBING. 

The science of irrigation, C. S. Moncrieff {Xature (Loudon)^ 112 (/P05), No. 
1871^ pp. 465-471).— presidential address before the engineering section of the 
British Association is a review of the growth and development of irrigation in Italy, 
Egypt, India, and America, and has been noted editorially (E. S. R., 17, pp. 105-108). 

Irrigation and drainage investigations in Montana^ J. S. B.vkbr {^Montana 
Sta. Rpt. 1904, pp. 249-275, pfs. 6). —A brief account of work (arried on by the Mon¬ 
tana Station in cot)peration with this Department in duty of water experiments 
and drainage investigations, and including discharge tables of the principal rivers of 
the State. 

Report of progress of stream measurements for the calendar year 1904 ( U. 

S. Qeol. Survey, Water Supply and Irrig. Papers Nos. 124-1S5). —“The chief feature of 
the work is the systematic study of the flow of the surface w'aters and the conditions 
affecting the same. . . . The general plan of stream gauging which has been devel¬ 
oped is to obtain eventually data in reganl to the flow of all the important streams 
in the Unite*! States. 

“These papers contain the data that have been collected at the regular gauging sta¬ 
tions, the results of the computations based upon the observations and such other 
informatioii that has been collected that has a direct l)earing on these data, including, 
as far as practicable, descriptions of the drainage areas and the streams draining 
them.” 

The following is a list of the different parts in which this work has been reported: 

Pt. 1, Atlantic Coast of New England drainages, .1. (’. Hoyt (No. 124, ])p. 167, pis. 
2, flg. 1); pt. 2, Hudson, Passaic, Raritan, and Delaw^are River drainages, R. E. Hor¬ 
ton, N. C. Grover, and J. C. Hoyt (No. 125, pp. 114, pis. 2, fig. 1); pt. 3, Susque¬ 
hanna, Patapsco, James, Roanoke, Cape Fear, and Yadkin River drainages, N. C. 
Grover and J. C. Hoyt (No. 120, pp. 125, pis. 2, fig. 1); pt. 4, Santee, Savannah, 
Ogeechee, and Altamaha rivers and Eastern Gulf of Mexico drainages, M. R. Hall 
and J. C. Hoyt (No. 127, pp. 192, pis. 2, fig. 1); pt. 5, Eastern Mississippi River 
drainage, M. R. Hall, E. Johnson, jr., and J. C. Hoyt (No. 128, pp. 168, pis. 2, fig. 
1); pt. 6, Great Lakes and St. Lawrence River drainage, R. E. Horton, E. Johnson, 
jr., and J. C. Hoyt (No. 129, pp. 150, pis. 2, fig. 1); pt. 7, Hudson Bay, Minnesota, 
Wapsipincon, low^a, Des Moines, and Missouri River drainages, C. C. Babb and J. 
C. Hoyt (No. 130, pp. 204, pis. 2, fig. 1); pt. 8, Platte, Kansas, Meramec, Arkansas, 
and Red River drainages, M. C. Hinderlinder and J. C. Hoyt (No. 131, pp. 203, pis. 

fig. 1); pt. 9, Western Gulf of Mexico and Rio Grande drainages, T. U. Taylor and 
X C. Hoyt (No. 132, pp. 133, pis. 2, fig. 1); pt. 10, Colorado River and the Great 
drainage, M. C. Hinderlinder, G. L. Swendsen, and A. E. Chandler (No. 133, 
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pp. 384, pis. 2, fig. 1); pt. 11, The Great Basin an<l Pacific Ocean drainage in Cali> 
fornia, W. B. Clapp (No. 134, pp. 276, pis. 2, fig. 1); pt. 12, Columbia River and 
Puget Sound drainage, D. W. Ross, J. T. Whistler, and T. A. Noble. (No. i:35, pp. 
300, pis. 2, fig. 1). 

Movable dam and lock of the Bice Irrigation and Improvement Associa¬ 
tion, Mermentau Biver, La. ( Engin. Newn, 54 {1^05 ), No, IS^pp. 3i^2y figs. 5 ).— 
A history and description of a dam used for shutting out the salt water of the Gulf 
of Mexico during the period when the irrigation pumping plants take more water 
from the river than is furnished by its natural flow, thus lowering the level of the 
water in the river below the Gulf level. 

Compound centrifugal pumps, W. Freciikville (Engin. and jyfin. Jour.y 80 
{1905)y No. ISy p. 8.32). — This article deals chiefly with an account of a plant for lift¬ 
ing 1,000gals, per minute from a depth of 1,450 ft. in amine in Spain. Four quadruple 
centrifugal pumps in series are driven by three phas(j motors. The pumps have 
worn well and are guaranteed to have an efficiency of 68 per cent. The surface 
steam plant and pumxjs have a combine<l efficiency of about 50 j)er cent, producing a 
water-horsepower hour on 4.8 lbs. coal. 

The value of windmills in India, A. Ciiatterton ( MadraSy lOOSy pp. S-15y dgms. 
2 ).—An experimental equipment was erected at Madras consisting of a 16-ft. wind¬ 
mill of American manufacture on a 70-ft. tower, attached to an 8-in. pump with a 
stroke of 16 in., and connected to suitable measuring tanks. 

The 70-ft. tower raised the mill ‘‘well above the influence of obstruction to the 
wind caused by buildings and trees, and the whole country for miles around is a 
j>rac;tically dead level plain.” The mill was geared back 3J to 1. Many careful 
measurements showed the discharge of the pump to l)e 86 per .cent of the theoretit'al 
discharge. A tachometer was attached to the windmill for counting its strokes and 
was read three times daily. The lift of the pump was maintained at exactly 25 ft. 
The mill and pump w^ere in continuous operation for more than a year. Hourly 
readings of the wind movement w'ere obtained from the observatory about a mile 
distant from the mill. 

From a comparison of all the observations it w^as found that they were very satis¬ 
factorily represented by the following equation: X=210 (y—53), in which “x” is 
the number of United States legal gallons lifte<l 25 ft. per twenty-four-hour day; 
and ‘‘y” is the total daily wind movement in miles. 

‘‘Careful observations on several days with an anemometer fixed to the windmill 
tower showed that it required a steady breeze of about 7.5 miles per hour to keep the 
windmill in continuous motion, but that, when the wind velocity exceeded 3 miles 
per hour, a certain amount of work was done as the result of puffs of wind.” 

Selecting a considerable numl)er of intervals during which the wind blew with an 
almost constant hourly velocity greater than 8 miles per hour, it was found that these 
results were represented with great accuracy by the equation x = 188 y, in which 
the letters represent the same quantities as before. This equation is based upon the 
results of some twenty-three different four-hour periods, the minimum wind velocity 
being 8 and the maximum about 15 miles per hour. 

“When the daily wind velocity is below 63 miles per day, the amount of work 
done by the windmill is negligible, but above that velocity it steadily increased in 
direct proportion to the increased rate of the movement of the wind. This result is 
one of extreme importance, because makers of windmills invariably claim that the 
work done by a windmill is proportional to the cube of the wind velocity; and in 
their catalogues and price lists they publish fictitious tables showing the work done 
by the wind at various velocities.” 

After a discussion of the monthly wind movement, rainfall, and irrigation require¬ 
ments, the author reaches the conclusion that a 16 -ft mill **will do sufficient work 
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in Madras to irrigate 10 acres of land planted to almost any crop when the water has 
to be lifted 25 ft/* 

The author quotes the results of Perry*s experiments on windmills, carried out in 
this country, and says: 

“These results can be very approximately expressed in the following way: The 
maximum work which can be done by a wdndmill in a 10-mile breeze is equal to ona 
foot-pound per second per square foot of wind surface. A 16-ft. wind wheel has an 
area of 201 sq. ft., and should therefore supply in a 10-mile wind 201 foot-pounds 
of work |>er second, equivalent to 0.873 horsepower From the ecpiation y=188 x, 
it is found that the actual work represented by the water lifted is 0.198 horsepower, 
or 53 per cent of the maximum work that caii be obtained from the wind. Allow¬ 
ing for the friction of the gearing and the loss of energy in the pump, the eflSciency 
is satisfactory and the load on the pump is evidently suitable. 

“A careful consideration of these results leads to seveml very important conclu¬ 
sions, which are evidently contirmed by the experiments on this mill. Although 
the maximum work which can be done by a windmill is proportional to the cube of 
the wind velocity, the actual amount of work which it does when pumping water is 
proportional to the wind velocity, because the work done depends ui)on the number 
of strokes of the pump, and the number of strokes of the pump depends upon the 
velocity of rotation of the windmill, and this, we have seen, is approximately pro¬ 
portional to the wind velocity. This result is fully borne out by these experiments, 
since the work done is found to be exactly proportional to the wind velocity. 

“The practical meaning of this is that a windmill works with the greatest efficiency 
when the velocity of the wind is just sufficient to keep it in steady motion, and that 
at any other higher velocity of the wind but a portion of the useful work which the 
windmill could do is utilized. If a convenient arrangement (‘ould be devised whereby 
the load put upon the windmill varied with the square of the wind velocity the work 
done by these machines would be much greater. An attempt to realize this is made 
by the manufacturers who provide means whereby three different lengths of stroke 
of pump can be obtained; but in practice it is found inconvenient to alter the length 
of the stroke. The most satisfactory way to vary the load on a windmill is to pro¬ 
vide it with two pump.s worked through a rocking lever fixed at ground level. One 
pump can be permanently attached to the rocking lever and the other whenever the 
wind velocity is sufficient to justify doing so.** 

By examining all the records of hourly wind movements the author determined 
the total number of hours during the year wh^n the wind was strong enough to 
have driven a second pump in addition to the first, and also the number of hours 
when a third pump could also have been driven. He found that, neglecting any 
work done by the wind when the average velocity was Ijelow 8 miles per hour, the 
total quantity of water raised by the windmill during the year would have been 
increased by 52.4 per cent if another pump could have, been attached when the wind 
was favorable, and the addition of a third pump when the wind was sufficiently 
strong would have increased the work done by a further 24.3 per cent. 

The author also examined the results that would have been obtained by the use of 
a 10-in. pump as compared with the 8-in. The 10-in. pump would have required a 
wind velocity of over 9 miles per hour l)efore it could operate, but in the stronger 
winds it would have had so much greater capacity than the 8-in. that the total 
amount of water raised would have been practically the same for each month 
throughout the year as with the 8.in. pump. “All windmills arranged for lifting 
water should be arranged so as to be able to drive two pumps during periods when 
the wind velocity is sufficiently high.** 
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KTJBAL ECONOMICS. 

Some aspects of the organization of French agriculture, W. G. A. {Dept. 
Agr. and Tech. Imtr. Ireland Jour., .'i {1905), No. 4, pp- 65S-666 ).—This article is a 
discussion of agricultural cooperation in France. 

There are local, departmental, and national organizations in France. “The local 
association is the school of true cooperation,** while the larger associations can secure 
better terms in making purchases or sales and in securing favorable conditions of 
credit or of transi:)ortation. The cooperative associations have proved useful in the 
purchase of manure and seed, in the production of wine and spirits, in the sale of milk, 
live stock, grain, fruits, vegetables and flowers, in the establishment of credit banks 
which serve as savings banka aa well as a means of securing loans at a reasonable 
rate of interest, in the development of a system of mutual insurance which safeguards 
the basis of credit, in the promotion of education, and in the improvement of rural 
social conditions. 

“In French agriculture there ia a new organic force which is continually manifest¬ 
ing itself in fresh vigorous developments. It is not simply an organization, it is an 
organism, which is at work. France is a country in which words representing what 
are called abstract ideas have a great influence and power of expression. The spirit 
of the new movement is l)eat expressed in terms ‘solidarite* and ‘mutualih^.* 
The principles of joint action, of combining to help one’s self and one another, and of 
provision for the economic emergencies of life—of, in a word, social foresight—^are 
underlying forces.’* 

The economics of land tenure in Georgia, Fi. M. Banks {Cohnnina Vniv. 
Studies Polit. Sci.,^5 {1905), No. 1, pp. l-14i^, dgms. S). —This is an essay on landown- 
ership and hmancy in Georgia from the first settlement of the country to the pres¬ 
ent time. 

Especial attention is given to the reoiganization of southern agriculture after 1865, 
to the credit system, to the ownership of land on the part of negroes, and to the gen¬ 
eral characteristics of the negro farmer. The different plans of farming, based on 
the relations of the fanner to the soil, are summarized as follows: 

“(1) The cropping system, in which the cropper is only to a slight extent manager 
and capitalist. The cropper is for the most part a laborer, and gets one-half of the 
crop wages. There are indications that the system has already begun to decline in 
Georgia. 

“(2) The ‘third and fourth’ system, in which the renter is the chief manager and 
important capitalist, and pays the landlord one-third of the grain and one-fourth of 
the cotton as rent. This system has been rapidly disappearing, so that now it is foimd 
only here and there in the State. ... 

“(3) The ‘standing rent* plan, in which the tenant is managing entrepreneur and 
capitalist. Under this plan the tenant pays the landlord a definite amount of the 
product—usually a fixed number of pounds of cotton. It has shown a great increase 
during the past decade. 

“(4) The money rental plan represents the highest form of tenancy. In this the 
tenant is managing entrepreneur and capitalist. As yet this plan does not have a 
wide use in the State, though it, too, is on the increase. . . . 

“(6) Small farms operated by owners. . . . Such farming is on the increase in 
Georgia. . 

“(6) The plantation system . . . gives scope for the exercise of a higher order 
of managing ability than does any of the others. It is farming on a large scale as 
opposed to farming on a small scale. . . . This method of farming is on the 
increase.’’ 
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Water rights <m interstate streams: The Platte Biver and trihutaries, 

R. P. Tsblb and E. Mbad ( J. S. Dept, Agr,^ Ojffke Expt, SUib, Bui, 157^ pp> 118^ pis, 
4yjig8, 5).—This report is a discussion of two features of stream ownership and con¬ 
trol; one is the division of the water of the stream between States, and the other is 
the relation of the rights of appropriators of water and of riparian proprietors to each 
other where both exist on the same stream. 

The total area irrigated by the Platte River and its tributaries is about 2,000,000 
acres. Most of the irrigated lands upon the South Platte River are in Colorado, but 
the farmers of other States make extensive use ci the waters of the North Platte. 
The area irrigated from the North Platte and its tributaries in the three States is as 
follows: Colorado, 157,965 acres; Wyoming, 413,000 acres; Nebraska, 338,220 acres. 
With these important interests in tlm*e States and with a tendency for the fanners 
farther up the river to increase their diversions of water, the importance of some 
form of.interstate agreement or Federal regulation becomes apparent. 

The average flow of the North Platte at Guernsey from April to Septen»ber is 4,013 
cu. ft. per second, and the decreed rights to water from the North Platte and Platte 
below the point of its junction with the South Platte aggregate 11,173 cu. ft. per 
second, or nearly three times the supply. This situation is well understood, but the 
need of water and its prospective value is so great that appropriations are being 
made more aggressively than ever before. 

Fortunately it happens that the physical conditions are such that Colorado will 
not be able to appropriate much of the water now' being used by the Wyoming 
farmers. The irrigable areas along the North Platte in Colorado are very limited 
and most of the appropriations from the North Platte in Wyoming are in the last 30 
miles of the riveFs course in that State, and because of the long distance l)etween 
this irrigated region and Colorado it is not probable that use in Colorado will affect 
Wyoming irrigators. In general it seems to be true that a very Jarge proportion of 
the W’ater diverted for purposes of irrigation finds its w’ay back sooner or later to the 
river, so that the same water may be used se\eral times along the course of the 
stream, and the higher up the stream the water is lirst diverted the greater the area 
which may be made i)roductive by its use. 

While the diversions of water from the North Platte Ri\er in Colorado seem to 
make no difference in the flow' of thatri\er near the Wyoiiiing-Nebraska line, it 
seems U) be true also that the diversions of water in W>oming near the Wyoming- 
Nebraska line ha\e little ififluence upon the flow of the river 180 miles below the 
State line near the city of North Platte. A large number of irrigators and ditchmen 
in the vicinity of North Platte and along the ditches below that city were 
interviewed and none of them seemed to feel that the diversions in the upper States 
diminished their supply of water. 

The general sentiment seemed to Ije that the increased use of water in Wyoming 
and along the upper valley in Nebraska would improve rather than injure the sup¬ 
ply fur the ditches below. The supply for these ditches has always been short in 
the late summer, and can not be much worse. There owners, therefore, look with 
favor upon the enlarged use of water above in flood seasons in the hope that the 
return seepage will maintain the flow below' in the late summer. 

So important is the element of return seepage that it is believed there is little like¬ 
lihood of any interstate conflict on the North Platte unless it should be between 
ditches heading (dose together immediately above and below the State line. If the 
State of Wyoming should grant the right to divert all of the water flowing in the 
river immediately above the State line, without regard to the. diversions which have 
been made under the laws of Nebraska just below th^ State line, the agricultural 
interests of the latter State would be seriously injured, but if the prior rights in 
Nebraska are recognized by Wyoming no serious conflict should arise. 
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The general conclusion is reached that ** under existing physical conditions and in 
view of the dates of the acquirement of existing rights, the enforcement of rights as 
based on the laws of the three States will do no substantial injustice to the irrigators 
in any one of the States. As betw^een the States, therefore, the w hole question 
resolves itself into the matter of distributing the water of these streams to existing 
rights regardless of State lines. This can be accomplished by agreement between the 
States, and if it is not done in that w’ay justice will demand that the Federal (iov- 
ernment provide for this distribution.” 

On the sqbject of water rights within States this report emphasizes the imiK^rtance 
of retaining the ownership of the water in the possession of the owners and opera¬ 
tors of the land. The characiter of water rights in different States is discussed 
with reference to their influence upon the ownership of water. In Colorado the 
right to a certain number of cubic feet of water per second is granted to ditch com¬ 
panies, whereas in Wyoming and Nebraska the certifi(iate of appropriation napies 
the appropriator and the diverting ditch, but gives to the land described a right to 
water suflicient for its irrigation, fixing, however, a inaxiniuin limit to the amount 
which cAii l>e taken. 

Crop Reporter (U. S. Dept. A<jr.^ Bur. Staiut. Crop lieitorter, 7 {1905), Non. S-fi, 
pp. 17-54)- —These numbers for July, August, September, and O(!tober, 1905, con¬ 
tain reports on crop conditions in the United States anil in foreign countries, the 
visible supply of grain and cotton in the United States, foreign trade in agricultural 
products, the prices of agricultural products, the consumption of w heat per capita 
in the principal importing and exporting countries, and the new German tariff on 
agricultural pro<iuct8 in its relation to exports from United States to Germany. The 
August numl^er contains a comprehensive re view" of the British fruit market. 

Measures for the advancement of agriculture in Iceland, S. Skjurdson 
{Tktsskr. Norsks, Jjandhr., liH (1905), No. 6, pp. 284^288). 

MISCELLANEOUS. 

Eleventh Annual Report of Montana Station, 1904 {Montana Sta. Rpt. 1904, 
pp. 178-278 ).—This contains a financial statement for the fiscal year ended June 30, 
1904, a report of the director, and <lepartmental reports, parts of which are 
abstracted elsewhere. 

Twenty-Seventh Annual Report of North Carolina Station, 1904 (North 
Carolina Sta. Rpt. 1904, pp- 127). —This contains reports of the director and heads of 
departments on the work of the station during the year; a financial statement for the 
fiscal year ended June 30, 1904; an article on The Availability of Potash and Phos¬ 
phoric Acid in the Soil, abstracted elsewhere; reprints of 5 press bulletins and of Bul¬ 
letins 186-189 of the station on the following subjects: Insect and fungus enemies 
of the peach, plum, cherry, fig, and persimmon (E. S. R., 15, pp. 591, 594); grapes and 
small fruits (E. 8. R., 15, p. 585); the Granville tobacco wilt (E. S. R., 15, p. 684); 
feeding farm horses and mules (E. S, R., 15, p. 901). 

The subjects of the press bulletins are as follows: To prevent the blac^k rot of the 
grape, the w"atermelon wilt, a dangerous tobacco disease, black rot of the cabbage, 
and the silk-growing season of 1904 (see p. 480). 

Twenty-Third Annual Report of Ohio Station, /1904 (Ohio Sta. Bxd. 152 , pp. 
XXV )-—This includes an announcement concerning the w"ork of the station; the 
organization list; brief biographical sketches of F. Whittlesey, J. H. Brigham, S. H. 
Ellis, and J. F. Hickman; a report of the board of control; a financial statement for 
the fiscal year ended June 30, 1904; and a report of the director summarizing the 
work of the station during the year. 
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Eourt66xitli Annual Report of OklaJionift Station, 1906 (Oklcthornci SUi* Rpt, 
J90S, pp, This contaiits a report of the director, a summary of the press 

bulletins issued during the year, meteorological observations noted elsewhere, and a 
financiid statement for the fiscal year ended June 30, 1905. 

The press bulletins are to a large extent a repetition of matter published in the 
regular bulletins of the station. The subjects treated include: Texas fever ticks, dif}-» 
tribution of vaccine for blackleg, protecting Bermuda grass, spelt or emmer, growing 
cowpeas, harvesting and storing cowpea seed, corn smut, cultivating com, cotton 
culture, cotton seed and cotton-seed meal for dairy cows, rations for dairy cows, 
apple scab, destroying insects and fungi, and preservatives in cream. Some of the 
press bulletins containing new matter are noted elsewhere in this issue. 

Press bulletins {Ohio Sta. Bui. pp. of press bulletins on 

the following subjects: Distribution of chinch-bug fungus; spraying for grape rot; a 
wheat with numerous aliases (see p. 462); the corn crop; dodder in alfalfa and clover 
seeds; testing seed corn; some common orchard scale insects; lime is not a fertilizer; 
annual picnic at the experiment station; and the Hessian fly and the wheat midge. 

Agricultural directory for Denmark, 1906, H. C. Laksen {Ixtudokonom, Aar- 
bog [Copenhagml, 6 {1906)y pp. This is a complete directory of Danish agri¬ 

cultural public institutions and societies for the promotion of Danish agriculture in 
its various branches. A list of agricultural perioditals and lx>ok8 publisheil in Den¬ 
mark during 1904 is included in the directory.— f. w. woi.l. 

Report of the agricultural department of Norway, 1904 {Aarsher. OffeutL 
Foranat. Landbr. Fremmey 1904y pi. /, pp. LXXXI-\-696 ).—The report gives the usual 
accounts of the various agencies for the improvement of Norwegian agriculture, with 
reports on the harvest of 1904, special reports by the government agricultural engi¬ 
neers, entomologist, instructors, horticulturist, and dairy experts; also reports of the 
agricultural experiment stations, the milk control shitions, dairy control associations, 
and horticultural and dairy schools. A summary of the average temperatures and 
precipitation for the year is given at the close of the volume.— f. w. woi.l. 

Report of the agricultural department of Sweden, 1903 (A'. Jxtndthr. Styr, 
Underiddniga Bcr. 190Sy pp. 4^0-\- K).—The report contains the usual accounts for the 
year of the agricultural institutions for the advanceiTient of Swedish agriculture, the 
agricultural societies, agricultural and dairy schools, agricultural engineers and 
instructors in the various agricultural branches. A summary report of the work of 
the state chemical stations and seed control stations for the year is included at 
the close of the volume.— f. w. woll. 

Southern Rhodesia {London: British Bouth Africa Co. [1906^^ pp. 165^ figs. 124^ 
map 1).—X book containing general information of value to settlers. Brief state¬ 
ments regarding the different agricultural pursuits of the country are given. 

Vademecum for the agriculturist, R. and H. HrrsciiMANN ( Vademehxm fur dm 
Landmrt. Visnna: M. PerleSy 1905^ 11. cd., pp. XVI-\^1286y ill.). 
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Alabama College and Station.—L. N. Buncan, a graduate of the Alabama Polytech¬ 
nic Institute in the class of 1900, has bc^en appointed assistant in agriculture in the 
college and station. Fifty steers are now being fed to ascertain the relative values of 
southern feeding stuffs. This is a repetition of a similar experiment made in the win¬ 
ter of 1904-5. This work is conducted in cooperation with the Bureau of Animal 
Industry of this Department, as was that of last year. 

California Univemity.—A large and successful gathering of public school offit^ers, 
teachers, and farmers’ institute workers was held at the university December 26-29, 
1905. Over 7,000 were in attendance. The subject of agricultural education was in 
the foreground and wiis discussed from various points of view. The meeting was 
attended by Dr. A. 0. True, of this Office, who presented papers on Why the 
Friends of Agricultural Progress Believe that Agriculture should Ik* Taught in the 
Public Schools, and A System ol Agricultural Education for California. L. D. Har¬ 
vey, superintendent of the Stout Training Schools, Menomonie, Wis., gave addresses 
on Exj>eriments in Agricultural Education in this and other Countries and what 
they Should Teach us, and Industrial Education—its Scope, Purpose, and Place in the 
Public School System. Professors liilgard, Wickson, and Woodworth, of the uni¬ 
versity, and Director Anderson, of the Polytechnic School at San Luis Obispo, par¬ 
ticipated in the discussion of these papers. 

A new entomological laboratory was dedicated December 27, the principal address 
being given by Prof. C. W. Woodworth. This laboratory, which is for the use of 
both college and station, occupies the w-hole of a building with three stories and a 
basement. The basement is devoted to the work in spraying; the first story con¬ 
tains large class rooms for undcigraduate students; the second story has a number 
of small rooms or cells for individual advanced students, together with larger rooms 
for seminars and the collections, and the third story contains several research labor¬ 
atories, an insectary, illustration room, and microphotographic room. Some 200 
students are taking courses in entomology. 

Purdue University and Station.—The first seed-corn special train ever run in the 
State was run over the I.ake Erie road from December 26 to 30. The railroad fur¬ 
nished the train free of charge, and the advertising was looked after by one of the 
prominent newspapers of the State without expense to the station. The latter fur¬ 
nished the speakers and necessary illustrative material. The trip is reported to have 
been a very decided success. The farmers turned out well at practically all the stops, 
even in the rain and snow of the last two days. Large audiences were present at 
the evening meetings. Altogether more than 10,000 farmers were addressed. 

0. F. Hunziker, formerly connected with the New York Cornell Station, has been 
appointed dairyman in the university and station, to succeed H. E. Van Norman, 
who has gone to the Pennsylvania College and Station. 

Louisiana Station.—R. C. Holtzclaw, chemist at ‘the State Station at Baton Rouge, 
has resigned to accept a position with the Virginia-CarolinaChemical Company. D. N. 
Barrow, assistant director at the North Louisiana Station at Calhoun, has also resigned. 
J. G. L^, for a number of years commissioner of agriculture of the State and for¬ 
merly assistant director at Calhoun, has l)een selected to fill the vacancy. 

Xassaohusetts Oollege. —At the meeting of the board of trustees early in January, 
Kenyon L. Butterfield, president of the Rhode Island College of Agriculture and 
Mechanic Arts, was elected f)resident. President Butterfield has accepted the posi¬ 
tion and will enter upon his duties in July. 
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Kebrtttka University.—The new agricultural ball was deoicated January 16. The 
principal address was delivered by Hon. W. G. Whitmore, a regent of the university, 
on Some Problems Confronting Nebraska Farmers. ^ 

Cornell Univeroity.—^Two new short courses for women are being offered by the col- 
of agriculture this winter, one in horticulture and the other in home economics. 
About 20 women of prominence in the latter subject have been engaged to give ' 
lectures and demonstrations in connection with the course, which is intended prima* 
Tily for the benefit of farmers* wives and daughters. The college is also offering a 
correspondence course for teiichers in the rural schools in home nature study, includ¬ 
ing the study of birds, plants, trees, insects, and fishes. 

Penniylvania College.—Leave of absence has been granted Dr. G. W. Atherton for 
the winter on account of the condition of his health. Dr. Atherton has expresseci to 
the board of trustees his desire to relinquish the duties and responsibilities of the 
presidency, and in acconiance with tliis wish a subcommittee has been api)ointed to 
consider the subject of a successor. Dr. W. A. Buokhout wdll act as president in the 
interim. It is announced that Dr. Atherton will retain connection with the college 
as lecturer in his special department. 

Rhode Island College and Station.—During the past year the small poultry buildings 
of the station have been entirely overhauled and repaired, and freshly painted. New 
fencing has been provide<l and the entire plant put in a very much improved con¬ 
dition. This has been rendered possible by a State appropriation made a year ago. 
The new instruction house and brooder house for the college, for which an appropri¬ 
ation was made la.st winter, w^aa completed in season for use by the poultry (*ourse, 
which began January 2 and will continue for 12 weeks. 

James W. Kellogg, formerly first assistant chemist to the station, but since May, 
1905, employed as ext>ert in the Bureau of Soils and engaged in cooperative work at 
Kingston, has resigned to accept a commercial position. No provision for the appoi nt- 
ment of his successor has yet been made. 

South Carolina College and Station.—H. Metcalf, associate professor of botany and 
bacteriology in the college, and botanist and baciteriologist of the station, has resigned 
to accept a position as pathologist in the Bureau of Plant Industry of this Department. 
Dr. Metcalf will be succeeded by Homer D. House, of the Bureau of Plant Industry 
of this Department. A greenhouse which will cost $6,000 is now being built. The 
center of this building will be assigned to the horticulturist, and an end each to the 
botanist and entomologist of the station. 

The Southern Railway has loaned the college a modern day coach which is hauled 
free of cost by all the railroads of the State. This coach has been equipped with 
exhibits from the various departments and divisions of the college, and is accom¬ 
panied by institute lecturers from the college, station, and elsewhere. In November, 
December, and January thirty-two points were visited and farmers* institutes held 
in the southern half of the State, the northern half having been covered the past 
summer. It is hoped that this feature of holding farmers’ institutes in cooperation 
with the railroad may be permanent. The coach attracted an unusual amount of 
attention and was visited by thousands of people. 

South Dakota College.—Robert L. Slagle, president of the State School of Mines, 
succeeded James Chalmers as president of the Agricultural College, January 1, Dr. 
Chalmers having gone to the State University. 

Ohio Ualvereity.—J. A. Foord, professor of agriculture at Delaware College, has 
accepted the position of assistant in agronomy at the university. 

Termont Univeriity aad Station.— F. M. Hollister has resigned as assistant chemist 
to enter the medical college of the university. The medical college building, erected 
at a cost of $100,0(M, dedicated at commencement in June last, was occupied Decern-' 
1 ht the opening of the year. Experiments in hOr$e breeding,' using Moigan 
as a basis, are to be undertaken in cooperation with the Bureau of Animal 
of: this Department. A barn on a farm owned by the university is being 
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move<l and enlarged with a view of using it for this purpose. It is expected to make 
the initial herd consist of a stallion and ten mares. 

Virginia Station.—The series of feeding experiments with beef cjittle undertaken 
the past year showed that animals receiving silage gained 1.46 lbs. per head per day, 
those receiving timothy hay 1.10 lbs., and those receiving shredded stover 0.97 lb. 
The silage ration was clearly the most profitable and satisfactory in every way. In 
investigations with dairy cattle, timothy hay and 8hred<led stover were shown to 
have about the same feeding value. Cotton-seed meal was slightly more profitable 
for the production of milk and butter than gluten meal. The beef and dairy experi¬ 
ments are being continued this year. Eighty-four cattle are in the beef feeding 
pens. Of this number 48 are being fed for 180 days for immediate slaughter to deter¬ 
mine the relative merits of different forms of grain fed with silage and stover. 
Th^ remaining 66 are being fe<las stockers to be grazed next summer. 

These experiments represent the beginning of important tests to determine the 
relative merits of making l)eef in the stall and on grass; also to determine the best 
way to maintain cattle through the winter and finish them for export purposes. 
Breeding experiments have Ikvii commence«l with various crosses of pure-bred sires 
on native and grade cows, ami as the station has 6 pure-bred herds available for this 
work, together with a henl of 100 grade animals, the facilities for investigation are 
very good. 

Wyoming University and Station.—The short course for ranch men was held at the 
university ami station .lanuary 5 to 13, 1906. The station has tlecided to sell its 
stock of breeding horses ami strengthen its work in sheep, swine, and cattle breed¬ 
ing. The station met with a serious loss in the death of Polled Admiral, a Double 
Standard Polle<l Hereford bull, but a number of calves are on hand which give prom¬ 
ise for the future of this new breed. 

Meeting of Aiaooiation of Horticultural Inspectors.—The association held its annual 
meeting at Washington, November 14-16, 1905. During the meetings thirty-two 
persons, representing twenty-two different States, took part iri the proceedings. A 
committee representing the National Nurserymen^s Association was also present and 
particii)ated in the conference. The idea which dominated the discussions was that 
of securing uniformity of legislation, in8i>ection requirements, certificates, tags, and 
other official procedure in connection w’ith the inspection of nursery stot^k. An 
attempt to secure uniformity in these particulars was considere<l necessary in order 
to simplify the business of inspection, and to retluce tlie burden upon transjx)rta- 
tion companies and nurserymen incident to the different systems prevailing in dif¬ 
ferent States. 

In pursuance of this object the first topic discussed related to the essential features 
and requirements of uniform State legislation controlling the insiiection of nurseries, 
and the methods by which such uniformity of State legislation may be se<*.ure<l. 
J. B. Smith argued that each State should properly provide for inspection and 
license, and tagging of nursery stock. If all States would admit nursery stCK'k with¬ 
out hindrance and treat the stock afterw’ard in the same manner as required for stock 
from local nurseries uniformity in this matter w’ould be secured in part. 

As it? is at present, inspection tags are generally disregarde<l, for the reason that 
crown gall and certain other diseases may escape the attention of the inspector of 
the State from which the nursery stock comes, especially if such inspection be made 
before the nursery stock is dug. It w'^as urged that all reasonable efforts should be 
made to secure such changes in the peculiarities in the laws of different States as 
will tend toward a greater uniformity. It was argued that a Federal law, if such be 
possible, might have this effect. 

Attention was called by S. A. Forbes to the titct that there are three chief points 
in the lack of uniformity in the inspection laws of different States. These points 
ooncern the license requirement, tag system, and fumigarion requirement. Follow¬ 
ing upon this stat^ent the associatipn proceeded to discuss these three points. 
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H. E. Summers stated that San Jos^ scale does not live over the winter in most parte 
of Iowa. It appears useless, therefore, to require the fumigation of stock from 
localities where the scale is not known. 

During the discussion of fumigation it was pointed out that a general opinion 
prevails among nurserymen and orchardists that fumigation injures trees. Much 
evidence was presented on this point, the general belief of the inspectors present, 
being against this idea. As a result of the discussion, a resolution was adopted 
requiring fumigation before nursery stock is set out. Opifiion was against the 
requirement of a State license fee from nurserymep, and a resolution to that effect 
was adopted. 

In certain States outside nurserymen are required to present with their stock tags 
issued by the in8[>ector of the State to which it is sent. Regarding the desirability 
of this, some of the inspectors urged that (certificates serve every purpose which tags 
can, while others had found the tag system the only method by which the insj>ector 
(can keep account of nursery stock sent in from outside sources. 

The representatives of the National Nurserymen’s Association stated that nursery¬ 
men do not object to the severity of present inspetction requirements and would not 
make any op])osition if such requirements should, in the future, become even more 
severe. They do, however, want a uniform system of tags, or, if this is impossible, 
the complete abolition of the tag system. It was argued by the nurserymen that 
the present system of different styles of tags and different recjuirements in different 
States is a source of great annoyance and delay. The present plan is too compli¬ 
cated, and some nurserymen are unable to understand exactly what is required of 
them in shipping stock into certain States. 

As a result of this discussion it was decided to appoint a committee of three to 
devise a suitable tog which will be recognized by all States requiring tags, the tag to 
convey the assurance that the nursery stock had been fumigated. 

In order to secure a uniform certificate which would be adapted to lx)th ntirsery- 
men and dealers, a form of certificate was adopted certifying inspection of nursery 
stock ‘*for sale by ” the individual who applies for the certificate. 

As a result of the discussion of the present condition of nurseries in different States, 
the methods adopted for freeing them from infestation, and the success of such 
methods, it appeared that in this respect quite different conditions prevail in the 
various States. In some States the percentage of infested nurseries and the extent 
of infestation have increased, despite all the efforts to the contrary; while in others 
a number*01 previously infested nurseries have become entirely clean as the result of 
more or less stringent insecticide methods. 

A quite uniform system of procedure is in vogue among the inspectors of the 
various States represented at the meetings. Infested stock in the nursery rows is 
destroyed, and all stock from such nurseries is required to be fumigated before being 
shipped. Usually a second inspection is made, and sometimes subsequent inspec¬ 
tions, in order to determine whether other infested stock is present in the nursery 
or not. To facilitate and make effective the work of the tag committee, it was 
resolved that the condition of all nurseries which wish to do interstate business 
should be made known to the committee. 

Another topic discussed during the meeting concerned recent additions to the 
knowledge of insecticide measures against the San Jo86 scale. J. B. Smith stated 
that he still adheres to petroleum as the best remedy for destroying the San Jos6 
scale on apple trees. A special study has been made of soluble oils, or rather oils 
which are readily miscible with water. A number of proprietary preparations have 
been made, some of them at the suggestion of the speaker. In general, these prepa¬ 
rations are made by treating an animal or vegetable oil with sulphuric acid and then 
combining the mixture with petroleum. 

The compound thus produced mixes much more readily with water than untieated 
bil. and the mixture is much more stable. In some eases, it was stated, that a mixtuie 
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had been preserved for six months without showdng any separation of the oil and 
water. With this mixture it was found perfectly safe to treat apple trees as soon in 
the fall as the leaves mature; it is not even necessary to wait until the leaves have 
fallenl In this work less than 2 per cent of actual petroleum was sprayed on the 
trees. The cost of the insecticide was about the same as lime-sulphur wash; the 
latter, however, is re(!ommended as the best preimration for use on peacdi trees. 

L. R. Taft had excellent results in recent experiments with proprietary soluble 
petroleum compound.s, but still prefers linie-sulphur wash. In Illinois the soluble 
oil compounds proved tt^ be equally effective with lime and sulphur, but somewhat 
more expensive. It was found undesirable, however, to use the lime and sulphur 
during midwinter. Ap[>arently better results are obtained when these compounds 
are used in the spring or fall. In recent experiments by numerous inspectors Con- 
Sol proved to lie praiitically useless. The kerosene-limold mixture in recent tests in 
Ohio and Delaware also gave i)oor results. 

The association also discussed the points which siiould be covered by an in8|>ec- 
tion certificate. In this discussion it appeare<l that in New Jersey and some other 
States a certificate is given subject to the right to a second inspection before the trees 
are rtmioved from the nursery rows. An in.specdion in July without rein8r)ection is 
considered of no valiu;. In Ohio the requirements of the law make it necessary 
to insiiect nurseries rather early in the season. The point was emphasized, however, 
by all who took part in the discus-sion that nurseries should be inspected as late in 
the setison as possible. 

In order to secure uniformity of certificates and insj)ection it was recommended 
that a standard list of dangerous pests be prepared. As a result of this discussion a 
committee was appointed to draw up such a list, and this commitU^e was later con¬ 
tinued ill order to enable it to complete its w'ork. 

Nearly all of the inspectors had experienced great difficulty in drawing a shar[> 
line between nurserymen and dealers. It was recognized that there are certain 
dealers who virtually raise no nursery stock of their owm. On the other hand, all 
nurserymen trade stock wdth one another and buy and sell. In some ca.se8 even the 
largest nurserymen buy more stock than they raise on their ow n premises. This 
fact brings into i)rominence the difficulty of issuing certificates which shall cover the 
nursery stock raised on the premises inspected, and also other stock bought in other 
States with another inspector’s certificate, but not inspected by the local inspector. 

After discussing this matter a resolution was passed to the effect that a nursery 
in the inspectors’ sense is any jilace where hardy fruit or ornamental trees, vines, 
shrubs, and plants are grow'^ii for sale or distribution. 

The inspectors took up the discussion of the attitude of commercial fruit growers 
toward the inspection weyrk for the control of San Jos^ scale. In general the reports 
of different iiisj)ectors on this point indicated clearly a growing feeling among the 
orchardists and commercial fruit growlers of the importance of inspection by compe¬ 
tent inspectors and thorough application of standard insecticides. 

In Maryland and New York orchards are inspected as far as the funds of the 
inspection service permit. In New Jersey orchardists have the right to request 
inspection. In general, however, it appears that in this State the orchardists are 
not much concerned about the condition of nursery stock for the reason that they 
must, in any event, fight the San Jos^ scale, and long experience has taught them 
effective^ methods for its control. In Illinois from |6,000 to $8,000 are spent annually 
on orchard inspection. 

At the suggestion of H. T. Fernald, who sent a short paper to be read at the 
meeting, the inspection for gypsy moth and brown-tail moth was discussed. Atten¬ 
tion was called to the great difficulty of inspecting nurseries for these pests. The 
requirements of the Massachusetts law make it necessary to inspect nursery stock at 
It season before the eggs of the gypsy moth are laid. It appears quite poi^ble that 
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both of thes^ insects may ultimately be distributed throughout the United States on 
nursery stock. The brown-tail moth is spreading with great rapidity. 

Following this discu«<sion a resolution was adopted ret'ommending Federal aid in 
controlling the gypsy moth. 

Discussing the present state of knowledge regarding crown gall and practical 
measures to prevent tlie distribution of nursery sh)ck affected by this disease, C. 
Gillette stated that this is a very serious pest in Colorado, and special precautions 
are taken to prevent its introduction. The point was made by another speaker that 
there may be several kinds of crown galls. Crowrv gall of peach trees appears to 
differ from that of apple trees and, according to certain investigations, so-called hairy 
root of the apple may be different from the hard crown gall of apple trees. A reso¬ 
lution was passed holding it to be ailvisable to destroy all trees and plants which 
show crown gall at the time of digging. 

In a discussion of the woolly aphis problem itapi)eared that nursery stock infested * 
with this insect may either he destroyed, fumigated ^\ith hydrocyanic-acid gas, or 
dipped in some other insecticide. 

The officers elected for the coming year were S. A Forties, president; J. B. Smith, 
vice-president, and A. F. Burgess, secretary 

International Veterinary Congress.—^This congress held its eighth session in Buda¬ 
pest, Septemlier 2-7 last. A variation was made in the programme of former years 
in that the discussions were not confined so exclusively to veterinary service proper, 
but to other related lines of veterinary work. There were four sections of the con¬ 
gress, namely, veterinary service, biology, pathology, and tropical diseases. 

While several animal diseases were brought to the attention of the congress and 
claimed some interest from the membei’s, the relation between liuinan and bovine 
tuberculosis continued to be the chief subject of discussion. The propositions main¬ 
tained by the disciples of Koch at this congress were that the two distinct types 
of tub<*rcle bacillus, the bovine and human, are not capable of modification the 
one into the other; that spontaneous infection of cattle with the human type of 
tubercle bacillus does not occur; and that the bovine ty|)e of the bacillus rarely 
occurs in man. 

In opposition to this view de Jong, Preiss, and others held that human tubercle 
bacilli are identical with those found in mammals but apparently distinct from the 
avian form. The congress finally adopted resolution'^ to the effect that bovine 
tubercle bacilli may infect man, that in man tubercle bacilli are sometimes found 
which may infect cattle, that avian tuberculosis requires further study in order to 
determine the identity of the bacillus which causes the disease, and that all precau¬ 
tions hitherto recommended should be rigidly maintained in order to prevent the 
transmission of tuberculosis from animals to man. 

In discussing the method of infection with tuberculosis in domesticated mammals, 
Lorenz considered that cattle are most concerned in this transmission and that all of 
the excretions and secretions, especially milk, may be virulent. According to 
Bongert, Arloing, and Bang, the disease is never transmitted by germinal heredity, 
and any acquired or inherited tendency toward tuberculosis plays a comparatively 
unimportant r6le. 

In regard to the means of controlling traffic in milk and the principles upon which 
to proceed in this matter, it was resolved by the congress that courses in practical 
hy^ene of milk and milk bacteriology should be introduced into the curriculum of 
all veterinary schools; that strict attention should he given to securing milk free 
from tubercle bacilli for the use of children; and thatin'Srderto secure this conditiott 
it should be required that all milk offered for public sale be absolutely free from dirt 

lalenuitloiial Oongrets of Tubercnlotis.— The fourth session of this congress was held 
in October 2-7, 1906, under the patronage of President Loubet. The congrsas 
wm divided into four sections—medicine, surgery, protection of children, and sodftl 
TbB discussions were largely concerned with tuberculosis in man 
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feesor von Behring presented some of the details of his plan of immunizing children 
as well as cattle to tuberculosis. 

The congress adopted a resolution to the effect that sanitary in8i)ection of dairies 
should be put in force, wherever possible, at the earliest moment, and that milk 
designed for public use should be pasteurized, boiled or sterilized, or otherwise should 
come from cows which have Ijoen tested with tuberculin and shown to be free from, 
tuberculosis. 

Higher Agrioaltnral Eduoation for Great Britain.—A deputation recently waited upon 
the board of agriculture in Ix)ndon to urge the necessity of proper provision l>eing 
made throughout the country for research and higher e<lucation in agricultural 
science. The deputation consisted of representatives of the Universities of Cam¬ 
bridge, Leeds, Wales, and North Wales, Armstrong College, University College of 
Reading, Midland Agricultural and Dairy Institute, Harper-Adarns Agricultural Col¬ 
lege, Southeastern Agricultural College, Carnarvonshire and Derbyshire County Coun¬ 
cils, and other lociil authorities. 

It was urged that if English iigriculture is to hold its own in the face of increasing 
foreign competition, English agriculturists should be enabled to bring to their work 
a scientific knowledge and training in scientific methods such as are placed at the dis- 
I>osal of foreign rivals. Representatives of the board of agriculture expressed the 
fullest symi>athy with the work which the colleges had done and with the object of 
the deputation, and indicated their readiness to lend the movement such aid as was 
in the power of the board. 

Agrioultnral Education in Denmark.—The report of the trip of the Scottish Commis¬ 
sion on Agriculture to Denmark, June 19-30, 1904, devotes about 14 pages to educa¬ 
tion, including a brief description of the following features of the Danish system of 
schools: (1) The common school system. (2) The people’s high schools, private 
institutions, some of which w'ere established as early as 1845, and now numbering 78> 
attended by about 6,000 young people of both sexes between 18 and 25 years of age. 
From the first these schools gave instruction in land surveying, agricultural chemistry, 
and other sciences underlying the practice of agriculture; but when agriculture devel¬ 
oped and increa.sed in importance this provision proved inadequate, and hence arose 
a necessity for the establishment of purely agricultural schools. 

(3) The agricultural schools, which are branches from the high schools, having 
agriculture and the natural sciences for the principal subjects of instruction. There 
are now 44 of these schools, 14 maintained entirely separate from the high schools, 1 
a separate dairy school, and 29 associated with high schools. Admission to these 
schools is limited to persons from 18 to 25 years of age who have had at least one 
year’s experience in practical farming. A demonstration station is connected with 
the agricultural school at Dalum and experiment stations with those at Ascov and 
Lyngby. 

(4) The Royal Veterinary and Agricultural Institute at Copenhagen, which enrolled 
during the year preceding the visit of the commission about 300 students, 130 of whom 
were students in agriculture projier, while the remainder were students of forestry, 
horticulture, land surveying, and veterinary science. State aid to the Royal Vet¬ 
erinary and Agricultural College amounted in 1904 to $71,780, and to experiment 
stations and demonstration fields to $14,550. The people’s high schools and agii- 
cultural schools were also aided by the Government to the extent of $37,345. 

Experiment Stations for Cape of Good Hope.—^A separate from an article in Science in 
South A frica states that it has bt»en definitely decided to establish experiment stations 
in the Cape of Good Hope, and that Parliament has voted the funds necessary for 
commencing this work. The plan will not be to establish **one large and elaborate 
institution, but rather a number of small separate stations, each working out the 
prc^lems of its own region; ... it has been decided to make the work in the first 
iiUli^ce eminently practical, to restrict it to questions that will appeal at once to the 
IMMc^ets of the people, deferring to a later stage tbe study of matteiw lees immediately 
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advantageous.’’ This movement for experiment stations is said to have aroused a 
good deal of public interest. 

County Instmotors in Agriculture in Ireland.—The Department of Agriculture and 
Technical Instruction for Ireland announces that it is prepared to assist county com¬ 
mittees in securing instructors in agriculture, poultry keeping, horticulture and the 
management of bees, and butter making, one instructor in each subject for each^, 
county. The duties of these instructors will be to deliver courses of lectures, visit 
farms, conduct experiments and demonstrations, assist in teaching agricultural classes 
provided for by the department, correspond with fatraers, and otherwise advise them. 

Nebraska Boys’ and Girls’ Associations.—The boys’ and girls’ corn and cooking contest 
held at the school of agriculture, Lincoln, Deceml>er 14 and 15 (E. S. R., 17, p. 310), 
was attended by over 500 hoys and girls, many of whom were accompanied by their 
parents or teachers. The corn contest included over 200 exhibits of corn grown by 
the boys, and the cooking contest showed many articles of cooked food prepared by 
the girls. Two permanent State organizations were formed, designated, respectively, 
the Boys’Agricultural Association and the Girls’ Domestic Science Association, with 
the superintendent of public instruction ex-officio manager of both. 

The programme of the meeting included addresses by a number of men and women 
of prominence, among whom were Gov. J. K. Mickey, State Superintendent of Public 
Instruction J. L. McBrien, Chancellor E. B. Andrews of the university. Prof. John 
Hamilton of this Office, Prof. E. A. Burnett, and other officers of the college and 
station, State nonnal schools and other educational institutions. The crowning 
event was a corn banquet at which 700 plates were spread. 

National Dairy Show.—The National Dairy Show is to be held at Chicago, February 
15--24, under the auspices of the National Creamery Buttermakers’ Association. 
The large Coli.seum building will beuscnl for the show, which will include exhibits 
of milk and other dairy products, dairy manufactures, machinery and ac(;essories, 
and materials “of every character in which the producer, the manufacturer, and 
the consumer of dairy products are interested in any way whatever.” There will 
also 1)0 a showing of dairy cattle. 

Miscellaneous.—P. L. Hutchinson, for several years connected with the Louisiana 
Sugar Experiment Station at New Orleans, and since last summer a special field agent 
of this Department in connection with the collection of cotton statistk^s, died atMera- 
Xihis, Tenn., January 2. 

George F. Thompson, editor in the Bureau of Animal Industry, and a writer on 
Angora and milch goats, died of pneumonia, January 6. 

C. C. Georgeson, in charge of the Alaska stations, has returned to Washington for 
a few weeks. 

A. V. Stubenrauch, of the California College of Agriculture and Experiment Sta¬ 
tion, has resigned to accept a position as special agent in fniit transportation and 
storage in the Bureau of Plant Industry of this Department. His appointment took 
effect January 1. 

Lyman J. Briggs, of the Bureau of Soils, was transferred at the beginning of the 
year to the Bureau of Plant Industry, where he will serve as physicist in connection 
with investigations in vegetable physiology. 

Ernest H. Bessey, of the Bureau of Plant Industry, has been placed in charge of 
the subtropical la^ratory of the Bureau at Miami, Florida, vice P. H. Rolfs, who, 
as previously noted, has Income director of the Florida Experiment Station. The 
laboratory will hereafter be run in close cooperation with the Florida Station. 

Major D. Prain, director of the Botanical Garden at Calcutta, has been appointed 
director of the Kew Gardens, succeeding Sir William Thiselton-Dyer, retired. 

Burton E. Livingston, of the Bureau of Soils, has resigned to accept a position in 
the Desert Laborato^ of the Carnegie Institution, at Tucson, Arizona. 

Samuel Fraser, assistant agronomist at the Cornell University and station, has been 
^pointed soil expert in the Bureau of Soils. 


o 
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- The joint meeting of the State Teachers’ Association and the State 
Farmers’ Institute at Berkeley, Cal., December 26-29,1906, was of 
unusual interest to the friends of agricultural education. It was an 
unusually large meeting, over seven thousand persons being present 
at the various meetings of the sections. In this way representative 
school officers, teachers, and farmers were enabled to come into close 
personal touch and to discuss educational problems from a varietv of 
standpoints. 

The United States Government was represented by the Dii’ector of 
this Office and the State government by the governor, superintendent 
of public instruction, and other officials. Matters relating to the gen¬ 
eral interests of education throughout the country were presented by 
Superintendent L. D. Harvey, of Wisconsin, and A. E. Winship, 
editor of the Journal of Education^ Boston. Most of the sessions were 
held in buildings of the University of California, and President 
Wheeler and a considerable number of members of the university 
faculty took part in the meetings. Other universities and the normal 
schools were also represented. The interests of various grades of 
schools from the university down to the kindei’garten were discussed. 
Members of the legislature, city officials, editors, librarians, farmers, 
and business men also participated. 

It was, therefore, of unusual significance that at such a meeting the 
claims of agricultural education to a place in the public school 
in secondary and elementary schools, as well as in the college, were 
elaborately and earnestly pi'esented and discusse^by & oensiderable 


number of speakers. More significant even wati'^uie graeral atmos¬ 
phere of sympathy with the id^ that the industrial element must in 
one form or anothe y< (Sfeme a {iertnam^Vtnd pervasive constituent of 


our public school s; 


This was kf^EM^ively enforced by the earnest and thoughtful 
address of t ^^ mor I^rdee, in which unanswerable statistics were 
made to sbwthat the children, and especially the boys, were in the 
vairt mijtilMify’oi! cases leaving school at so early an age that the schools 
little impression on their minds or characters; that there 
school curricula to aid thSm in tiieir life work, and 
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that as a result of the present educational conditions very many of 
the youth of the State at the best were becoming inefficient industrial 
workers or at the worst were drifting into criminal courses. 

Thus it was made easier for other speakers to emphasize the 
importance of the industrial element in education as a means both of 
holding children longer in the schools and of training them for the 
actual duties of life. And in the discussion of industrial education it" 
was made plain that in order to prepare the children of the country 
for life on the farm and to interest them in the business of farming as 
a life work, the atmosphere of the rural schools must be favorable to 
country life, and the instruction in these schools must open the minds 
of the children to the rational interest which may be connected with 
farming, and to the aid which the farmer may get from the application 
of science to his art. 

Ample opportunity was given for the presentation of various phases 
of the problem of agricultural education. The progress which has 
been made in different States and foreign countries in introducing 
instruction in agrhmlture into the schools was also shown. That there 
was great public interest in the question of agricultural education was 
evidenced by the relatively large attention which was given to this 
feature of the meeting by the press throughout the State. 

The importance of such a meeting at this juncture is relatively great, 
because it gives the friends of agricultural education an opportunity 
to reach the great body of school officers and teachers, whose support 
must be enlisted before an}’ scheme for agricultural instruction in the 
public schools can be made effective in our educational system. It 
helps, moreover, to give the general public some idea of what is 
really involved in such instruction in the public schools and to remove 
erroneous notions of the extent and character of the proposed 
innovation. 

The important fact was brought out that already some instruction in 
agricyilture and closely related subjects is being successfully given in 
quite i^^ipumber of schools in California, and an organization was formed 
for the thore definite formulation of school courses in this subject for 
use in the publicril&ools throughout the State. 

The California meeting is an impressive evidence of the interest 
which in many parts of the United Stolls i^^^ being manifested in 
the wider diffusion of agricultural education. ^^!|febringing schoolmen 
and farmers together to discuss this question the Oaljifornians took a 
course well adapted to promote the cause of agriculi^&l education, 
and it is hoped that this line of effort may be repeatea in the near 
future in many States. 

The decision to establish an institute of animal nutrition is ilie 
,id^p in the direction of specialization in agricultural invesrigatian. / 
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This was determined upon at a recent meetin^^ of the board of trustees 
of the Pennsylvania State College, and will be put into effect at an 
early Mate, As an outgrowth of experiment station work the matter, 
is of unusual interest, and as indicating a determination to make the 
investigation in thiif line an even greater feature at the Pennsylvania 
Station it is matter for sincere congratulation. 

The institute will correspond in organization and general character 
to the institutes common at European universities. The action is in 
effect the elevation of this important department of research to a posi¬ 
tion coordinate with that of the experiment station itself, and in a 
sense independent of it. It will be conducted as a department of the 
college and will be presided over by a separate director responsible 
to the college authorities, but will be affiliated with the station in 
its work. The organization, therefore, is different from anything we 
have had in the past. 

Dr, H. P. Armsby, who has been since 1888 director of the Penn¬ 
sylvania Station, has been indicated as the directcn* of the new institute. 
As such he will be relieved of all duties relating to the general adminis- 
tmtion of the experiment station, and will be left free to confine 
himself to his special lines of research. Coming as it does at the 
close of a long period of service, in whi(;h Doctor Armsby has displayed 
high ability as a research worker in this field, this action of the board 
is to be regarded as a marked compliment to him and a declaration of 
confidence and appreciation. It is a decided promotion, carrying with 
it greater freedom and opportunity, and is understood to be entirely 
in accord with Doctor Armsby’s tastes and wishes. 

There would seem to be great opportunity for an institute of this 
character. Its work will be of interest and value to all the stations 
and to the science of animal nutrition. It will conduct investigations 
which very few stations are in position to undertake on account of the 
expense involved, the intricate apparatus and equipment required, 
and above all the indispensable special training. The wo|^ Is not 
spectacular and not likely to appeal so strongly to men looking for 
immediate practical ends. Support for it must come mainly from 
investigators and others who appreciate its imj^^nce. It calls for a 
patient investigat ory who is j^.,thqrpugb scholar in disposition and 
temperament, anjp^ to rbkke haste slowly. In all these 

respects Doctox; Armsby will be recognized as preeminently qualified. 

A point^^been reached in the feeding studies where further knowl¬ 
edge of iPe physiology of nutrition is indispensable if progress is to 
be mad^ in working out the laws which underlie practice. The more 
sup^^cial work has been done. The composition and digestibility of 
, 4 ^^ principal feeding stuffs have been determined, as well as their 
j^neriil effects when fed. The practical feedef has been overtaken 
eifid his empirical rules largely mastered. But to build up a science of 
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feeding requires a more thorough understanding of the fundamentals 
of animal nutrition, the relations of supply to demand in animal 
eoonomy and between cause and effect 

There is a feeling that the limit of scientific advancement in feeding 
by the ordinary methods of investigation has about been reached. 
Many experimenters, realizing the weakness of their present position, 
are making feeding work a less prominent fq^ture than formerly. We 
are ready for the more fundamental work, and the need of it is far 
more widely felt than it was a few years ago. The real problems of 
feeding and nutrition are felt to be very intricate, far too much so for 
the experimenter without special training and equipment. They 
demand the undivided attention of specialists, with a reasonable assur¬ 
ance of continued support for a term of years. 

Little advancement in scientific cheese making was made until the 
nature of the changes, the causes operative, and the effect of condi¬ 
tions on the development of these causes had been found out. Then 
a sound, intelligent basis for action was at hand. The same applies 
to the feeding question, although there the problem is even more 
complex and individuality will always have to be taken into account. 

With the sentiment which has developed in recent years there should 
be abundant support for this higher research work in animal nutrition. 
"The problems presented are national ones in their breadth of interest 
and importance, and hence the participation of the Geneiul Govern¬ 
ment in carrying on the investigations seems particularly fitting and 
desirable. Having devised and built in this country an apparatus 
which is regarded as a model for this chameter of investigation, it is 
greatly to be desired that opportunity be afforded for utilizing it to 
the fullest extent and getting the most possible out of it. 

From every point of view, therefore, the action of the Pennsylvania 
board of trustees in setting this work off by itself and indicating a 
^^^iicy of fostering it by libeml appropriations seems worthy of special 
commM^tion. Investigation of this high order lends solidity to the 
station wiltk in animal husbandry, and by reflection affects the stand¬ 
ing of the Vork as ajjhole. 
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AORICULTTTEAL CHEMISTBT. 

On the formation of ammonia from the elements, F. Haber and G. van 

OoRDT (Ztschr. Anorgan. Chem.^ 44 (1905)^ No. 4, pp- S41-S78,fig8 S; ahs. in Chem. 
Ztg.f {1906)^ No, 48y Bepert. No. 12^ p. 162 ).— ^The ammonia equilibrium at various 
temperatures up to 1,020® C. was restudied.® 

The ammonia content of a mixture of nitrogen, hydrogen, and ammonia in equi¬ 
librium under a pressure of one temperature was found to be 98.51 per cent at 27® 
C., 8.72 per cent at 327® C., 0.21 per cent at 627® C., 0.024 per cent at 927® C., and 
0.012 per cent at 1,020® C. It is claimed that the reversible reaction Ca,N,-| 3H^ 
SCaH, f N, takes place readily at red heat in connection with the reaction N2+3Hj= 
2 NHh. Calcium compounds of nitrogen assist in synthesis of ammonia at such high 
temperatures as to make their use impracticable. Manganese may possibly prove of 
value as a catalyser in such reactions, although the high temperatures required with 
this substance, as with calcium compounds, render its use of doubtful practicability. 

The direct ayntheaia of ammonia, E. P. Perman (Proc. Bog, Soc. [London], <SSer. 
..1, 76 {1905), No, A 608, pp, 167-174 )•—^This article records the results of attempts 
to synthesize ammonia with a view to determining whether there is a state of equi¬ 
librium between ammonia and its constituent elements at various temperatures 
ranging as high as 1,100® 0. The experiments were conducted with carefully dried 
and purified mixtures of nitrogen and hydrogen prepared (1) by decomposing ammo¬ 
nia in red-hot iron tubes, and (2) by mixing 1 volume of nitrogen obtained by heating 
ammonium chlorid and sodium nitrite and 3 volumes of hydrogen obtained by action 
of potash solution on metallic aluminum. 

The influence not only of different degrees of temperature but also of the presence 
of various catalyzing agents was studied. Comparative studies of synthesis by 
sion and by electric discharges were also made. ^ 

The author concludes from the results obtained that ammonia can no|i^ "synthe¬ 
sized by heat except under certain special conditions. He therefore regard the 
decomposition of ammonia by heat as an irreversible reaorion. 

He shows that ammonia may be synthesized in smallAbtito from its constituent 
elements (a) by heating with many of the metals, (6) ny exploding with oxygen, 
(c) by sparing. T hiBlii i^ revoinllWk 

^*It would appe^Hpluie synijhesis of ammonia is effected only when the gases 
are ionized; would be brought about by sparking, or by the high tem¬ 
perature hydrogen and oxygen. The immediate decomposition of 

the amgJBpibtpmed would be nrevented by its sudden cooling, ^e metals in the 
presen^^^^Btnre also prodtuSl^ 'nascent' or ionized hydrogen. 

iniotappear that nitride of the metals form an intermediate stage in the 
of ammonia, for it was found that metals readily fonning nitrids, e. g., 

, did not pr^uoe more ammonia than the others. ^ 
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’‘There is ei close analogy between ozone and ammonia with it^^ard to their 
gynthesis and decomposition; both are formed by sparking, and both are completely 
decomposed by heat/* 

The author criticizes the attempt of Haber and van Oordt, noted above, to fix the 
dissociation constant of ammonia at different temperatures as based upon entirely 
insufficient data. 

Oil the formation of ammonia from the elements, F. Haber and G. van Ookut 
(SStfchr. Anorgan, Chem., 47 {1905), No, 1, pp, 4^-44)-—Thi» is a defense of the 
authors* investigations on this subject against the crkicism of Perman, noted above: 
It is also pointed out that Perman*s article is not clear as to the part played by vapor 
of water in the synthesis of ammonia by heat. 

The action of nitrog'en on water vapor at hig^h temperatures, O. F. Tower 
{Jour. Amer. Chem. ^Soc.,27 {1905), No. 10,pp. Studies are reported of the 

rate and extent to which nitrogen combines with the (>xygen of w^ater vai)or at high 
temperatures. The amounts of nitric acid which were formed in the experiments 
reported w^ere very small, and it is shown that theoretically only 0..33 per cent of a 
gaseous mixture of 3 parts nitrogen and 1 part water vapor can be ex|>ected to be 
converted into nitric oxid at a temperature of 2,000® C. and 1.6 per cent at a tem¬ 
perature of 3,000® C. 

The action of nitrogen on water vapor, O. F. Tower {Ber. Deut. Chem. Oeaell., 
S8 (1905), No. 12, pp. 2945-2952). —Noted al)ove from another source. 

Nitric acid from air, H. R. Carveth and 0. L. Rand (Sibley Jour. Efugin., 1905, 
Mag; abs. in Engin. and Min. Jour., SO (1905), No. 11, p. 455). —The authors review 
the various processes which have been devised for the production of nitric acid by 
electrical discharges througli air, and give a table showing the approximate yields 
obtained by various experimenters as follows: 


NUrk add produced by differetd electrical methods. 


Date. 


1897.. 

1900.. 

1902.. 

1908.. 


Kxi»erimeuter. 


Rayleigh. 

McDougal and Howlen (best yield). 

Muthmann and Hofer. 

Crookes. 

Bradley and Lovejoy... 

Birkeland and Eyde. 


Nitrle 

acid 

per 

kilo¬ 

watt 

hour. 


OravM. 
49.1 
33.8 
55.0 
70.0 
74.0 
83.0 
110.0 


It is though that these results “indicate that commercial success may yet be 
attained. The main impij^yements which may possibly have an advantageous infiu- 
ence on the yield of nitric by the electric flame are: (a) A vessel so designed as 
to produce the best hot-cold effei*t; (6) spark long drawn out; (c) low current and 
rapid alternations; (d) increased pressure; (e) rapid paii9il|fK and the intro¬ 
duction of the gases in the correct proportions; (/) temperatut^pelow 1,200® C.** 

It is considered probable, however, that indirect methods, such nitrid or 

cyanid process, may be found to be more economical. 

On the oxidation of the nitrogen of the aSr by meana of el^iflcal dia^ 
dhargea, F. von Leprl (Ber. Dent. Chem. Gesell., '0 (1905), No. 11, pp. jt8$^26S3, 
a continuation of previous investigations (E. S. R., 15, in 

> ^thor describes apparatus and results obtained in experimenta 

Kidation was observed in case of electrodes rotating in opposite dii*eo* 
) effect of previous warming of the air and of altering the form of the 
I also studied. 
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Oxidation of atmospheric nitrogen in the high tension arc, A. STAvsNaAosN 
{Ber. DeiU. Chem, GesdLy S8 {1906)^ No. P, pp. Hll-tW; ahs. in Jour. Chem. Soc. 
[IfOndow], 88 {1906) f No. 514, 21, p. 617 ).—‘‘Air was forc^ at known rates through 
a cooled porcelain tube containing two iron electrodes; the tension was about 20,000 
volts and the current 0.07 ampere, the discharge being a continuous greenish-yellow 
dame. Large quantities of oxids of nitrogen were formed, the yield being a maxi¬ 
mum when air was forced through at a velocity of 180 liters per hour. It is impossi¬ 
ble to completely condense all the oxids of nitrogen formed in this manner even by 
means of liquid air.’’ 

The examination of cyanamid and applications of the method, R. Perotti 
{Gaz. Chim. S6 {1906), II, pp. J‘'^8-JS£; ahs. in Chem. CenthL, 1906, II, No. 14, 
p. 106S ).—It is stated that cyanamid reacts with silver nitrate in presence of 
ammonia to form silver cyanamid and nitric acid, 1 cc. of hundredth-normal silver 
solution corresponding to 0.00021 gm. cyanamhl. 

To the silver nitrate made slightly alkaline with ammonia add the cyanamid solu¬ 
tion drop by drop with shaking and gentle warming. Filter after the solution has 
cleared and wash the precipitate with weak ammonia, add 3 or 4 drops of iron alum 
and nitric acid to the filtrate, and titrate with hundredth-nonnal rhodan-ammonium. 
The method is applicable to commercial calcium cyanamid (lime nitrogen), the solu¬ 
tion of the material to be tested being obtained by 12 hours’ standing in the cold 
and each cubic centimeter of hundredth-normal silver nitrate used, corresponding to 
0.0004 gm. calcium cyanamid. 

Expulsion of ammonium salts after precipitation in their presence, P. Jan- 

NAHC’H {Jour. Prakt. Chem., n. ner., 72 {1906), No. IS, p. S8; abit. in Jour. Chem. Soc. 
[London'], 88 {1906), No. 615, IT, p. Oil). —“ I>arge quantities of ammonium chlorid 
are expelled from solutions by evaporation wdth concentrated nitric acid containing 
nitrous acid.” 

The true atomic weight of nitrogen, Cl. D. Hinkiciis {Compt. Bend. Acad. Sci. 
[Parh], 140 (1906), No. 24, pp. 1690, 1691 ).—Evklence is cited to show that the 
atomic weight of nitrogen is exactly 14. 

A revision of the atomic weight of potassium, E. H. Archibald {Proc. and 
Tram. Roif. S(h\ Canada, 2. ser., 10 (1904), Sec, TII, pp. 4T-6.1, Jig, 1 ).—A series of 
studies of the atomic weight of potassium base<l upon analysis of potassium chlorid 
is reported, the average results giving an atomic weight for this element of 39.14. 

On the determination of assimilable phosphoric acid in soil, A. 8. Kudasubv 
{Xhur. Opuitn. Agron. {Butw. Jour. Erpt. Landiv.),6 (1905), No. 4, pp* 4S7-466 ).— 
The author recommends J per cent oxalic acid as a reagent for determining the 
assimilable phosphoric acid in soils and reports teats of the reagent on 62 sampldim 
chernozem soil. In all cases the more fertile soils yielded the larger of 

phosphoric acid soluble in the reagent. Soils treated with manure wefb also found 
to contain more phosphoric acid soluble in the reagent than untreated soils.— 

1*. FIREMAN. 

Action of phosphates on platinum when heated'wnth it in the presenqe of 
carbon, W. P. HEADi>ui|yVor. Colo^Sd. Soia.,^ {1905),pp. 4^-49; cd^.inJour. Amer. 
Chem. Soc., 27 {1906M^^li, Bdv., p. 816). —^The deterioration of platinum crucibles 
when repeatedly Jmd for the ignition of ammonium-magnesium phosphate is 
explained to the formation of platinum phosphid. 

A 8tud||H^^ious methods for the determination of alnminum in the ash 
of plantafS^, PBLtKT and C. Fm^urg {Ann. Chim. Analyt., 10 {1906), No. 10,pp. 
876-1181 ) ►•^Tests of the methods olfcarnot, Lasne (E. S. R., 7, p. 915), and ^inte-Claire- 
DevittO; Us modified by L’Hdte, are reported. As a result of these tests the author 
the method of Carnot, although he considers that of Lasne equally good bat 
souoiewhat longer. 
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A meihoft for the deterndnation of earbonatee in soilii A. Amos (Jbur. Agr. 
SeUf X (X906)y JVb, JT, pp. fig, /).—The author reports the micoes^ use ou 

■oils containing very small amounts of calcium carbonate of a form of Brown and 
Eecombe’s modification of Hart’s method. This is based on absorption of the carbon 
dioxid driven off from the soil sample (by boiling with hydrochloric acid) in a 4 
per cent solution of sodium hydroxid in a Heiset absorption apparatus, and double 
titration, first with phenolphthalein and then with methyl onmge as indicator, of 
the mix^ solution of sodium hydroxid and sodium carbonate obtained. 

Oontribution to chemical methods of wai%;p exmnittfttioily A. BdMER {ZUcKr, 
Untermch, Nahr. u. Qemmmil,^ 10 {1906)^ pp. 1^9^14^; ahs, in Chim, CentbLj 1905, II, 
No. 10, pp. 788, 789) .—This article discusses the results of examinations of various 
samples of water from moors, wells, and springs, especially with reference to their 
suitability to domestic and industrial purposes. 

Some points about water analysis, C. D. Howard (AT. H. Sanit. BvL, 8 (1906), 
No. 9, pp. 145-148).—A brief discussion of the value of analysis for judging of the 
sanitary condition of waters and of the sources and means of prevention of contam¬ 
ination of the water supply. 

A modification of Winkler’s method of determining oxygen in water, H. 
Noll (Ztschr. Angew. Chem., 18 (1905), No. 45, pp. 1767, The essential feature 
of the modification is the reversal of the order of addition of manganous chlorid and 
potassium iodid, the addition of the iodid following that of the chlorid in the Noll 
modification instead of preceding, as in Winkler’s original method. It is claimed 
that in this way more accurate results are obtained. 

Kote on the report of the work of the international committee for the 
analysis of commercial fertilizers and feeding stuffs to the Fifth Interna¬ 
tional Oongress of Applied Chemistry at Berlin, 1908, T. B. Wood (Jour. 
Agr. Sd., 1 (1905), No. S, pp. S66-S78). —The history of the work of this committee is 
briefly outlined and the recommendations which were presented and unanimously 
accepted at the Berlin congress are given 

Chemical analysis of feeding stuffs and its relation to feeding experi¬ 
ments, V. Btorch (Ber. K. Vet. og Landbohojfikoles Lab. Lnndokonom. Forsog 
[Copenhagen'], 68 (1906), pp, 180, charts 8). —The author gives an historical sketch 
of the development of the analysis of feeding stuffs and the various methods by which 
attempts have been made since Thaer’s time to determine feeding value. He also 
presents a critique of the so-called Weende methods of analysis, and explains in de¬ 
tail the methods employed in the analysis of feeding stu^ by the chemical depart- 
^ment of the Copenhagen Experiment Station. 

^fhe faults of the conventional methods of determining nitrogenous components, 
cellulose fiber), and nitrogen-free extract are discussed at length and availa¬ 

ble data Stwnarized. The author recommends that albuminoid nitrogen be deter¬ 
mined instead <4 total nitrogen. Since the variations in the nitrogen content of the 
various nonalbttminoM^^Wienponente in plants and feeding stuffs are so great as to 
preclude the adoption of any single conversion factor, he advocates doing away with 
the ffustor fi.25 for conversion of albuminoid ii to^ n ttmMmminQide, and, on the 
basis of the results of the investigations of and Osborne, 

suggests that the factors 6.0, 5.7, and 6.5 beadopted for s i da4i P P | Qf different origin, 
aafollowB: For com, oats, buckwheat, white beans, sojabeans, rapi^^^||l^ke8, pota^ 
toes, mangolds^ hay and straw, the factor 6.0. Fj^sdieat, rye, baS^Bplb bran, 
rye bran, peas, horse beans, vetches, sesame ca^pand candlenut cuS^^e factor 
6*7; and for peanut cake, cottonseed cake, sunficrRlir seed cake, linseeABjl^amp- 
cake, almond cake, ooooanut cake, and Brazil nut cake, the ffustor 
various methods proposed for the determination of cellulose 
jkn^idimd ailengfh, comparative results being given. According to 

method for detennining this constituent is avallabie m yel 
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omtnends that it be determined by difference. The fact is recognized that the 
errors introduced in the proposed methods of determining protein and cellulose 
affect the figures for nitrogen>free extract, as well as the calculated nutritive ratios. 

In general the author recommends that the following comp<jnent8 of feeding stuffs 
be determined, viz, fat, albuminoids, sugar, starch, pentosans, ash, and water, w’ith 
cellulose and other nondeterminable substances grouped by difference. This scheme 
of analysis has been in use in the chemic'al department of the Copenhagen station 
during recent years. A number of analyses made by the i)ropo8ed methods are 
given. The bearing of these methods of analysis on digestion coefficients is dis¬ 
cussed. —F. AV. WOLL. 

Methods of estimating^ fat, Ct. Rohknfeld (CeiftthL Inn. Med., 1905, No. 14; o.hB. 
in Biochem. Centhl., 3 {1905), No. 23, pp. 739, 740). —The author concludes, from a 
study of different metho<ls, that twice boiling with alcohol for a quarter of an hour 
and extracting 6 hours with chloroform is the most satisfactory methwl of estimating 
fat, both as regards the quantity extracted and its freedom from nitrogen. 

The determination of fat and water in butter by the Gerber method, A. 
Hesse {Mdchw. Zenthl., 1 {1905), No. 10, pp. 433-444)- —The Gerber metho<ls for the 
rapid determination of fat and water in butter were tested and found, aci*ording to 
the author, to be unsuitable for }>oth control work and purposes of investigation. 

Tests of Sichler’s “sin-acid” butyrometry, Lo'n'ERHos (Zt^fhe. Untermch. 
Nahr. u. (lenuHsmtl., 10 {1905), No. 10, pp. 590-599). —Comparative determinations 
})y the Sichler and gravimetric methods w^cre made on milk, skim milk, buttermilk, 
curdled milk, milk preservetl with potassium bichromate, formaldehyde, and copper 
sulphate, and cream. The author concludes that the Sichler nonacid method in its 
pn»sent form is of equal value to the Gerber acid method. 

The determination of the fat content of butter by the method of Gottlieb, 
A. Burk {Ztschr. Untermch. Nahr. n. Gemmmtl., 10 {1905) , No. 5, pp. 136-390). —The 
author considers the Gottlieb method of determining fat in milk applicable, with 
more or less modifications, to all forma of dairy products. 

On the examination of curdled milk, von Wissell {Mdchw. Zenthl., U{1905), 
No. 9, pp. 401-417). —Detenidilations of fat, total solids, and specific gravity were made 
on sweet and curdled milk with and without previous treatment with ammonia. 

The results for fat by the gravimetric method and the methods of Gottlieb and 
Gerl)er show^ed practically no influence due to the souring of the milk or the addi¬ 
tion of ammonia. Curdled milk rendereil fluid by the addition of ammonia showed, 
however, too low a percentage of total solids and too high a specific gravity. It is 
believed that these determinations may be corrected by adding 0.44 to the for||pi6r 
and deducting O.OOl from the latter. 

Contribution to the knowledg^e of sesame oil, H. Sprinkmeyer aa# H. Wag¬ 
ner (/tec/ir Untermch. Nahr.v. Genimmil., 10 {1905), No. 0, pp. 347-363). —Analy¬ 
ses were made of samples of sesame oil from India, the Levant, and Africa. No 
marked differences in chemical or physical properties y^^8^e observed in the case of 
samples from the first two sources. The African oil showed higher iodin and refrac- 
tometer numbers. AjMlSflcation of the Baudooin test for the detection of sesame 
oil in butter is descjipm. 

The gpuai^^feiaction of milk, A. Arnost {Ztsekr. Uhtersuch. Nahr. u. GenusmUl., 
10 {1906)Jlm%pp- 638-640).—Thid results of the author’s investigations confirm 
those of sKunann-Wender and of Liebermann that the guaiac solution used in dis- 
tinguishii^raw from cooked ml^ becomes active after exposure to light and air, and 
also ^6 Observation of Zink that the acetone solution gives a reaction even in a fresh 

cpndiyont. 

' UM of fermentation methods in the laboratory; a contribution to the 
itndy of etavch sirupe, von Baumeb Ontenuch, Nahr. u. OenusmiL, 9 (19^), 

irWl^NO. fi-06-^2 
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No. VJy pp. 7(?5-7;?tf)‘-“Oifferent commercial yeasts and pure cultures were studied 
with special reference to the examination of sirups. In the author’s opinion, since 
pure cultures can not always be obtained in all laboratories, beer yeast may be used 
and will give satisfactory results in the estimation of dextrin. When it is desirable 
to determine maltose in addition to glucose and dextrin, wine yeast may be used. 

A new indirect method of determining aldehyde in lemon oil, K. Berts 
(Chem. Zlg., ^9 (190,5), No. 60^ pp. 805^ 806).-—The, method depends upon the differ- 
ences hot^ with the polariscope in liquid lemon oil l)efore and after it has been acted 
upon by potassium bisulphite, as in the method previously described by Bert4 and 
,Soldaini.« 

The estimation of the fusel oil of alcoholic liquors,’£. Beckmann (Ztschr. 
UnUrmch. Nahr. ii. Genm»nit.l., 10 (1906), No.l-:i, pp. .—Improved methods 

of estimating fusel oil are described. 

Contribution to our knowledge of the action of pepsin, with special refer¬ 
ence to its quantitative estimation, P. W. Cobb (Amer. Jour. Physiol., 13 (1906), 
No. 5, pp. 448-463, figs. 3).—A study of the com|>arative merits of different methods 
for the quantitative estimation of pepsin is reported. Some of the conclusions which 
were drawn follow: 

^‘Making all <iue allowances for errors due to the [Metts] method itself, pepsin 
solutions capable of digesting 4 mm. or over in 24 hours give results far below 
those anticipated by the rule of square roots from the amount of pepsin present No 
calculation can be made in any case as to the aljsolute or relative pepsin values until 
the question of inhibition is eliminated. Commercial pepsin sometimes contains con¬ 
siderable amounts of inhibitory substance, evident in solutions of ^ per cent strength. 
And in regard to the albumin-froth metho<i of Bettinan and Schroeder: Results 
obtained by it can not be justifiably expressed in figures indicative of pepsin-concen¬ 
tration, but only by such expressions as * strong,’ ‘very strong,’ ‘moderate,’ etc.” 

The estimation of boric acid, W. VAUBELand E. B aktelt ( Ztg., ‘29(1905), 
No. 46, pp. 629, 630 ).—The detection of lioric acid with curcuma paper and its esti¬ 
mation by the Jorgensen titration method are discussed on the basis of personal 
experience. 

Among other precautions the authors note that the Jorgensen method does not give 
satisfactory results when phosphoric aci<l is present and that sulphurous acid must 
be removed before the method can l)e applied. Any strong acid other than boric 
should be neutralized, and when this is done methyl orange may be used as an 
indicator. 

. Modification of Hehner’s teat for formaldehyde, A.. B. Lyons (Pkarm. Jour. 
[Lcmdori], 76 (190.5), p. 443; abs. in Jour. Sot. Chem. Indus., 24 (1905), No. 20, 
p. 1086). using Helmer’s test for the detection of formaldehyde in other solutions 
than milk, the author recommends the addition of beef peptone instead of milk and 
states that this test is capable of detecting 1 part of formaldehyde in 4,000,000. 

Strychnin taanato IkM its use in the analysis of tanning materials, S. R. 
Trotman and J. E. Hackford (Jour. aSoc. Chem. Indus., 24 (1905), No. 21, pp. 1096- 
1100, fig. i).—Objections to the hide powder method the collin method of 
Parker and Payne for tanning materials are pointed out, aM'%method based upon 
the precipitation of tannic acid with strychnin sulphate is described. 

The use of the electric current in quantitative determinattiQlis in food 
analysis, G. Yivvv (Ztschr. Untersuch. Nahr. u. GenussnUl., 10 (1906)^^^^. 1-2, pp. 
37-41).—'N paper with discussion presented before the meeting of German Fo^ 
Chemists in Dresden, 1905. The method proposed depends upon the resiilfanoe of 
different liquids to the passage of an electric current. 

«Chem. and Dmg., 1903, Sept. 
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Outlines of physiological chemistry, S. P. Bsbbbk and B. H. Buxton {New 
York and London: The Ma(mUlan Cb., 1904^ pp. VllJ-j- ^96^ Jigs. dgrns. 4 )-—^Theo¬ 
retical questions connected with i)hysio]ogic;al chemistry are discussed in this volume, 
special attention being paid to chemical formulas and reacitions. Some of the chap¬ 
ters deal with the following topics: Theory of solutions, ionization; chemistry of 
carbon compounds, cyclic compounds, proteids, enzyms, and disease and immunity. 

Studies and observations of agpricultural chemical experiment stations in 
continental Europe, H. G. ScIderbaum (Meddel. K, lAindtbr. Styr. [^Stockholmly 
1905^ No. 102^ pp. 52). —The observations refer to the following stations visited by 
the author: Berlin, Halle, Leipsic, Mockern, Dresden, Porainritz, Prague, Vienna, 
Kronenburg, Leopoldskron, Munich, Hohenheim, Nancy, Paris, (iembloux, Wagen- 
ingen, Groningen, Bremen, Kiel, and Co{)enhagen. 
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Report of Interstate Astronomical and Meteorological Conference, Ade¬ 
laide, May, 1905 (Adelaide: C. K. Bridoir, 1906; rev. in Nature 7S (190.5)^ 

No. 1879^ p. 8). —This report, prepared in view of the possible reorganization of the 
astronttmical and meteorological service under the federal government of Australia, 
describes briefly present arrangements for such work in the several colonies of the 
commonwealth. 

It also outlines a plan for future observations, based upon “the idea of the estab¬ 
lishment of a central federal institution for theoretical and scientiflc meteorology, 
* where the observations for the whole of Australia should be collected, discussed, 
and published, and where all the higher problems of meteorological science may be 
investigated; but such institution should have nothing to do with the daily weather 
service and issue of forecasts.’ Duties connected with the latter services, according 
to the scheme, are to be entrusted to an official in each state.” 

Report on the climate and weather of Baltimore and vicinity, O. h. Fahsig 
(Md. Weather Serv. Spec. Pub.^ 2 (1905)^ pt. Ib^ pp. 145-310^ ph. 12^ figs. 47 ).—This is 
a second section of the report on this subject (K. S. R., 16, p. 1058) and completes 
the part dealing with climate. The second part of the report is to deal with the 
weather of Baltimore and its vicinity. 

Data based on observations by the U. 8. Weather Bureau and U. S. Army Medical 
Department on humidity, precipitation, sunshine and cloudiness, winds, and elec¬ 
trical phenomena are summarized. Diurnal, annual, and irregular variations are 
considered. The general character of the season is shown graphically by a series of 
diagrams, “in which eight selected factors, expressed as departures from the normal 
climatic conditions at Baltimore, are presented for each season and year from 1871 to 
1904.” A brief account is given of the instrumental equipment and the history of 
observations of the Maryland Weather Service. 

The mean precipitation for 1871-1903 was 43.34 in., tbe heaviest monthly rainfall 
being in July and August (4.66 and 4.20 in., respectively) and the lowest in October 
and November (2.99 in^^^'he average number of rainy days was 131. The heaviest 
rainfall occurs in spi^ and summer, the lightest in fall and winter. 

Meteorolo^ [of Tunis], winter of 1904-5, G. Ginkstous (Bvl. Dir. Agr. et 
Com. [Tunw^y^{1905)t No. 36, pp. S04-S16 ).—A summary of observations on pres¬ 
sure, tem^l^tare, rainfall, evaporation, humidity, etc., at a large number of stations 
in differehiparts of Tunis. 

On the cyclonic distribution of rainfall, J. A. Udden (Augudana Libr. Pubs., 
No. 4tpp. 21, fijgs. 10 ).— A series of observations on the occurrence of precipitation or 
cloudiness at Davenport, Io>va, with reference to the position of the center of the 
cyclonic area at the time of the observations is recorded and discusseil, and results 
are platted on charts. 
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It was found that prei^ipitatioii was most fre<|nent at this iwiiit when it was to the 
west of tlie i*.eiitral low and most itifmjueut when it was to the southeast of the 
center. “From this distribution of precipitation it is evident that if forecasts were 
made on the Hiipi)osition that precipitation is jjreatest on the southeast side of the 
central low, a larj?t^ j)er(!entajre of tlie predictions would announce the stormy weather 
ahead of time. For it would often happen that the center of the low would have to 
move east some two or three hundred miles before it would bring up that tract, 
where rains and snow are actually most fretpient.” 

A* similar study of data for other regions of the Unittnl States (the southwest 
plains, the Northwest, the upper IMissouri valley, and Detroit and Buffalo) shows 
“clearly that the area <d the greatest rain an<l snow'fall is not in the same position 
with regard to the centers of low areas in different climatic regions. In every case 
it is eccentric an<l lies to the west, northwest, iH>rth or northeast, in the cases studied, 
but in n(» instaiu^e to the southeiist.” 

The influence of eclipses on the movement of the atmosphere, W. de Fon- 
viELLR and P. Bojide Rmd. Antd. Sri. 1//0 (/.W.^), Xo. Id, pp. 9(U, 

OOd ).—Discusses Clayton’s work on this sid)ject published in Memoirs of Harvard 
College, Vol. XLTIL 

The pioneer forecasters^of hurricanes, \V. .M. Drum {Ilarana^ Cuba: Ohxernt- 
tonj of HefrOy lUOdy pp. —A brief review of the meteorological w'ork of the 
Observatory Helen in Havana, (‘S])ecially with refenmee to tlu' forecasting of hur¬ 
ricanes in which, it is claimed, this institution was the pioneer. 

Lunar influences, (\ Flammakiox ( Hid. Of. Remriij. Aijr. [Par/«], 4 { 190 /})^ 

Xo. dy pp. 94d-9d0). —Tb(‘ results with peas, beans, beets, (‘arrots, leeks, onions, pota¬ 
toes, and other vegetables j)lanted in different phases of the iikmui were incomdusive as 
to the influence of lunar radiation on vegetation. The observations are to be con¬ 
tinued through a series of years. 

On the influence of climatic factors on the development of plants, V. Ivanov 
{/Jinr. OpuHn. Agvoo. \^Ruxx. Jour. Kipt. Hondir.'}, 6 {I90b)y Xo. f pp. ll-dd ).— The 
author points out that in interpreting the results of their studies on the infliu*n(!e of 
any climatic factor (light, heat, or humidity) on the yield, investigators as a rule 
base their conclusions on a comparison of the curves of the changes of the factor 
under consideration with the curves of the changes in yields, the remaining fat;tors 
being ignored. Such a method can hardly be considered as scientific and does md 
give X)ositive results. 

The author describes a method which, in his opinion, is more reliable. This is 
based upon a consideration of observations on all climatic factors—mean tempera¬ 
ture, precipitation, humidity of the air, soil moisture, hours of sunshine, etc.—dur¬ 
ing a number of years, compared with the total yields for the sam(^ j)erio<l, as well 
as the increase in weight of the plants during certain intervals of time. It is also of 
importancre to know' tln^ normal rates of increase of weight of plants at different 
stages of grow'th under controlled conditions as determined in laboratory experi¬ 
ments.— 1\ FIRE.MAN. 

Investigations on the chemical composition of atoMppheric precipitation 
as dependent upon meteorological factors, A. Posnjakow Opmtn. Agron. 

[Russ. Jour. Expi. J/indw.^y n {1904), No. Gy K40-188; ahx. in Centbl. Agr. Chan.y 

S4 {1905)y Xo. Gy pp. 289y Systematic studies of the cheinicar comiwsition 

(nitrous acid, nitric acid, ammonia, and sodium chlorid) of atmospheric prfepitation, 
made at the magnetic-meteorological observatory of the University of Odessa during 
the period from April 1 to December 81, 1908, are reported. 

The investigations included also studies of the influence of the direction and 
velocity of the wind on the frequency, amount, and composition of the rain, snow, 
<lew, frost, etc. ^ Dews were most freejuent preceding a rainy i)eriod, but the heaviest 
dews iollowe^;|]^ch periods. The laiger proportion of the dews occurred when the 
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velocity of the wind wan from 4 to 5 meters second, althou^di th(» heaviest <lew^ 
was observed wh(*n tlu^ velocity <»f tlie wiml was from 5 to t) niet<‘rs {ht second. The 
average chlorin content of the pre<*ipitation was 17.9 ing. per liter, of ammonia 0.9 
mg. pi'r liU*r, nitri(! acid O.H mg. per liter. 

The content of nitric acid as well as ammonia declined as the length of the rainy 
period increased. Thunderstorms exerU*d no intluence on the comix>Hition of the 
precipitation. The ammonia content was Ingher after periods of drought. Precipi¬ 
tation which occurred during a sea wind contained the smallest amounts of ammonia 
and nitri(! acid; that which occurred during a wind from the direction of the town 
contained the largest amounts. The highest ammonia (iontent was observed with a 
wind velocity of 49 meters per second; the maximum nitric acid content with a 
velocity of 9 to 5 meters per second. 

Dew, frost, (*te., contained nearly 2^ times as much ammonia, a (correspondingly 
smaller amount of nitric acid, and a relatively larger amount of chlorin than rain, 
snow, etc,. They also almost always contaiiuid some nitrous acid. The variations in 
the ammonia content of d(‘w, frost, etc., de[>ending upon the direction of the wind, 
were similar in character to those observed in case of rain, snow, etc., and as in the 
case of the latter, the compcjsition of the dew, frost, etc., was not affeccted by thunder¬ 
storms. An increase in the velocity of the wind during preci])itation resulted in a 
lowering of the ammonia content. 

It is (‘stimated that during the whole peri(3d of obsiTvation the precipitation carried 
down to the soil 1.22 lbs. of combined nitrogcm per acre. The precipitation richest 
in nitrogen (uvurred during the warmest months, .Inly and August. 

The amounts of nitrogen as ammonia and as nitric acid, and of chlorin 
in the rainwater collected at Rothamsted, N. 11. J. Mm.i.kr Atfr. >S'n., 1 

(i.w.v), S, /)/;. This is ad(‘tailt*d summary and discussion of data relat¬ 

ing to this siibjec't, which have been more briefly reported elsewhere (K. S. U., 16, 
[». 859). In addition to the full tabulated data, a bibliography of 125 referem^es to 
literature relating to the composition of atmospheric pre(‘i])itations is given. 

Nitrous acid in sea water, K. Hodtkkr {('hem. Ztif.y J0{in0Jj)y X(t, 7.?, />. 956 ),— 
Determinations by means of the NatteriT i(Rlin-zinc-starch solution or (Ireiss’s reagent 
showed 0.002 to 0.01 mg. of nitrous acid (N./).,) per liter of sea water taken at Drobak 
Biohjgical Stati<jn on C'hristiania Fiord. Tliis is about as much as the author found 
in rain water and mates it (juestionable w hether nitrous acid generally plays any 
part in the nitrogen absorption of sea plants. 

Neolithic dew ponds and cattle ways, A. J. and G. llrBB.vai) {Nem York: />. 
la// Xosfntnd Co., 1905^ pp. XTf i 70, fig». J5 ).—This Isjok is interesting as showing 
liow' a primitive peoi/le solved the problem (/f securing a water supply in their hill 
settlements where springs and streams were not available. The thermodynamics of 
the dew' j)onds, w hich condensed and collected the moisture of the air, is explained. 

Recent progress in matters of water supply and sewage disposal, G. W. 
P'uniiEK {J(nir, Amer. Med. Assor., 4’^ (1905), N(^. 15, pp. 1059-1065). — A |>aperread in 
the section on hygitme and sanitary science of the American Medical Association, at 
the fifty-sixth annual.-^ssiwion, July, 1905, discuissing the use of copjHW sulphaU* for 
purification of water supplies and reviewing progress in purification of water by sed¬ 
imentation, filtration, eh*., in w'aU*r-aupply control, and in disposal of sewage (by 
dilution, j^ltmtion, and septic tmitment). The sewage pollution of oysters and 
ot her shettfish is also referred to. 

A contribution to the study of the purification of waste waters of towns 
and of industries, A. Oalmehte, K. Boullangkr, and K. Kolants {Ann. Inst. Pas- 
tmr, 19 (1905), No. 9, pp. 5 ^f^^ 40 ).—The methods used and results obtained in a 
series of studies of the rate of destruction of the organic impurities of sewage by 
anaerobic fermentation in septic tanks are rt‘|>orted. 
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It was found that about half of the carbon of the sewage disappeared during^l4 
days, part in form of gas and part deposited in insoluble form. During the same 
period about 64 per cent of the organic nitrogen disappeared, but the amount of 
ammohiacal nitrogen increased, the total loss of nitrogen being about 8 per cent. A 
study of the relative rate of decomposition of the solid matter of the sewage in cov¬ 
ered and uncovered tanks showed very slight differences as regards the efficiency of 
aerobic and anaerobic fermentation in dissolving the solid matter. 

SOILS-FEETILIZEBS. 

The gist of four years’ soil investigation in the Illinois wheat belt, 0. G. 

Hopkins, J. H. Pettit, and J. E. Readhimer (Illinois Sta, Circ, 99, pp, ^).— 
The sources of supply of nitrogen, potassium, and phosphorus for wheat crops growm 
on the soils of this region are described, and the results of 4 years’ experiments with 
different fertilizers, showing a profit only in case of applications of coinmennal phos¬ 
phates, are briefly summarized. 

The gist of four years’ soil investigation in the Illinois com belt, 0. G. 

Hopkins, J. H. Pettit, and J. E. Readhimer (Illincris Sta. Oirc. 100, pp. The 
sources of supply of nitrogen, potassium, ami phosphorus for corn crops grown on 
the soils of this region are described, and the results of 4 years’ experiments with 
different fertilizers, showing a profit only in case of applications of commercial phos¬ 
phates, are briefly summarized. 

Contribution to the solution of the question of the water content of the 
soil and the water requirements of plants, C. von Sbelhorst and MAthbr (J(mr. 
Ijandw., 6S (lOOfi), No. S, pp. 239-259 ).—This is an account of a continuation during 
1904 of similar work carried on in ])reviou8 years (E. S. R., 16, p. 856) and records 
results of observations on soils under oats, clover, and bare fallow in large cylinders 
(li cubic meters contents) sunk in a trench and so arranged that they can be 
weighed at regular intervals. In case of the oats the surface soil of one cylinder was 
kept stirred between the rows, while that of a second cylinder was compressed by 
rolling. 

A detailed re(X)rd is given of the rainfall, the hours of sunshine, and temperature 
of the air and soil, as well as of the changes in weight of the cylinders. The total rain¬ 
fall during the period of growth of the oats was 109.8 mm. Of this, all was evaporated 
except 20.8 mm. in the case of the cultivated soil and 30.4 mm. in the case of the 
rolled soil. Of the 67.9 mm. of rainfall receive<l by the clover up to the time of the 
first cutting, 47.2 mm. was evaporated. 

The water requirements of both oats and clover were very much in excess of that 
supplied by rainfall during the growing season, hence the water supply of the soil 
derived from previous winter rains was drawn on. In case of oats grown on cultivated 
soil, 1 gm. of dry matter retjuired 256.7 gm. of water, on rolled soil 270.2 gm. While 
the absolute amount of water required in case of oats grown on rolled soil was smaller 
than that of oats grown on cultivated soil, the relative amount was larger^ due-totKe 
smaller yield on the rolled-soil. ^ 

This lower yield on rolled soil is ascribed to poorer tuermSn, resulting in slower 
transformation of plant food and interference with root transpiration and not to lack 
of water. One gram of dry matter in the first cutting of clover requin^ 423 gm. of 
water, in the second cutting 1,124 gm. There was very little drainage water in case 
of the cropped soils, and the loss of nitrogen in this way was very small^ 6 kg. per 
hectare (5.34 lbs. per acre) under oats and 11.8 kg. per hectare (10.51 lbs. pi^^acre) 
under clover. The amount of drainage water from the bare soil was much b^j^i^and 
loss of nitrogen in this way was 60 kg. per hectare (53.44 lbs. per acre). 

^ The lijl^groacopic capacity of soils, O. M. Luxmoorb (Jour. Agr. Sei., 1 (1906), 
pp, S04-S9J).—This article reports laboratory studies of the capacity of soibi to 
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retain moieture in ec]uilibriutn witli the atmosphere as intlueticed by proportion and 
character of organic material, relative proportions of mineral particles of different 
sizes, chemical and physical nature of mineral constituents, and temperature and 
humidity of the atmosphere. The studies were made with fine earth passing a sieve 
with nieshes 3 mm. in diameter. 

A mathematical exposition is given of the bearing of the analytical data on the first 
three factors named, and two series of experiments are reported. In the first of these 
“a number of small weighing iK^ttles were prepared, containing resi>e(!tively a gram 
each of five different soils and of their six fractions. These were put under a bell- 
jar, together with a dish which contained during most of the experiments a solution 
of calcium chlorid of which the concentration was detennined when the Ixjttles were 
removed for weighing; at the conclusion of the series the dish was filled with granu¬ 
lar calcium chlorid in order to obtain the weight of the samples in equilibrium with 
a dry atmosphere. The water lost at 95® and the loss on ignition were also found, 
but all results are calculated to the weight of the material dried in this manner in 
the cold.** 

In order to overcome irregularities in individual figures observed in the first series, 
“the second series of experiments was extended over a greater number of observa¬ 
tions, and more duplicates were used. The standard weights attained in a cold, dry 
atmosphere were determined eight times, five times over granular calcium chlorid, 
and three times over fused caustic potash, and the results obtained were in most 
cases in satisfactory agreement.** 

The more important conclusions reached are that “the organic substance not only 
has a powerful direct influence in attracting moisture, but it also ac'ts indirectly, so 
that the joint effect of the organic substance and the surface of the mineral particles is 
not merely an additive pro|)erty. The organic material probably serves to keep the 
finer grades of mineral matter apart and free to exercise surface attraction far more 
effectually than the coarser mineral particles are able to <lo. It appears that the 
organic substance in different fractions has not always the same hygroscopic! power. 

, . . Mineral particles of the same size in different soils have not identical 
hygroscopic power. . . . The finest grade particles, especially the clay fraction, 
show specially high attraction for water in atmospheres of extreme moistness. . . . 

“It follows from the foregoing that the attraction of mineral particles for moisture 
can not be strictly expre^ssed as simply proportional to their surface, and it is readily 
seen that many apparent irregularities in the tables arc due to the causes [noted 
above]. But within certain limits as to moisture in the atmosphere, and in spite of 
the disturbing influence of other factors such as the varying attraction of the organic 
material, its indirect action, and the special hygroscopic action of iron oxid and pet- 
haps other soluble minerals, there is a regularity in what is here called the moisture 
multiple, so that it tends to assmne a value inversely proportional to the diameter 
raised to the two-thirds power. . . . 

“It appears as if the use of the two-thirds power ratio was most suitable for the 
majority of cases, but in the case of the finest particles in a very moist atmosphere 
the increase in moisture gained proceeds at a far higher rate.** 

The moisture of the soil in the climate of Tunis, F. B<euf and TouRNiifeRotTx 
(Bui Dir, Ayr, et Ckmh [Tunw], 9 (1905), No, 35, pp, 286-303, fiy, 1, diart i).—A 
large numb|0|^ determinations of moisture in cultivated an<l uncultivated soil and 
during dit^rent seasons (rainy and dry) of the year ended June 30, 1904, are sum'* 
marized. 

In the soils studied the moisture varied from 4 to 20 per cent In soil which hail 
been 4t]g up to a depth of 0.15 meter (5.91 in.) the moisture varied from 8 to 20 per 
. eeuty in soil which had been cultivated after removal of the crop of wheat the varia¬ 
tion was from 5 to 15 per cent, and in uncultivated soil 5 to 18 per cent, The iinprove- 
tami of the capacity of the soil for storing and retaining water bjr digging w^as quite 
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marked. On the other hand, light oiiltivation of the surface soil appeared to listen 
drying out. The evaporation from the’* unc!ultivate<.I soil was abcjut the same as from 
that lightly cultivated, but it showed the advantage of aljsorbing more water in 
winter. 

Oxidation in soils and its connection with fertility, K. J. Rcssell {Jour, 
Ayr, Sri., 1 {WOo), No. S, pp. 2G]-27i>, fif/s. Previoiis studies by Deh('‘rain, 
Deinoussy, and Wolliiy on oxidation in soils liave lH*en based on measurements of 
the carbon dioxid produced by soil kept at constant temperature in a given volume 
of air. The author reports studies based upon mea^rements of the mdual oxygen 
al)8orbed. 

The apparatus used consisted Of ‘^a flask f»f about 100 cc. capacity with two tubes 
sealecl into its neck. One of these (d, tig. 1) is bent at right angles and terminates 
in a bulb B; higher up is the narrower one, C, of about 
4 mm. diam€*ter, also bent at right angles, but o|)tm at the 
end. A weighed quantity of the air-dried soil is intro¬ 
duced into the flask, a definite amount of water is added, 
and the neck of the flask is either sealed up or closed 
with a very well-fitting rubber cork. Potash solution 
(1 KOll ; 2 H 2 O) is run into H by the little side tube />, 
which is then sealed, and the end of O is dipped under 
0 mercury, thus converting it into a gage. The apparatus 
is now placicd in a water-bath at constant temperature, 
oxygen is absorbed, and doubtless a complex reaction takes 
pla(.*e, but the only gas likely to be set free from ordinary 
soils is carbon dioxid, and this is so rap’dly absorlH'd by 
the potash that at any given moment the (piantity present 
in the first state is negligible. 

“The ahsorption of oxygen is indicated by the rise of 
mercury in 0, and from a jneasuremeiit of the height of 
Fio. l.— Apparatus for meas- column above the surface the amount of oxygen 

uriiiK the oxidation of soils, taken up is readily found. A cathetometer and milli¬ 

meter scale are used for this purpose.” 

By this means the author studied the relation of various factors, such as (luantity 
of soil, moisture content, lime and calcium carlxmate content, horizon of soil (surface 
soil or sul)soil), sterilization, and age of samples to oxidation. The rate of oxidation 
in a number of soils of known but varying fertility was also investigated. 

The significance of the results is somewhat fully discussed and the following con- 
. ^ilj^ons are drawn: 

“(1) The rate at which oxygen is absorljed by a soil can be easily and accurately 
measured by the method here described. 

“(2) The rate increase's with the temperature, the amount of water (up to a cer¬ 
tain point), and the amount of calcium carbonate, and is favored by the conditions 
obtaining in the surface soil as opposed to those in the subsoil. 

“ (3) These are also the conditions favoring fertility. It is found that with different 
soils of the same type the rate of oxidation varies in the same way as the fertility, 
and may be used to measure it. Pasture soils arej^t present exclude<l, however. 

“(4) It is suggested that the oxygen absorbe^l measures the total action of the 
micTO-organisms, which, by producing enzyms and in other ways, hasten decompo¬ 
sition in the soil. Plant food is thus produced, and the general conditions are ren¬ 
dered more favorable for plant life. Ceteris paribus, the more rapid these changes 
the more productive the soil will be.” 

O^the^xation of ammoniacal nitrogren by zeolites in^the soil, T. Pfbiffbii 

and^y);; ®bckk {Mitt. Landu\ Imt. Breslau, S {1905), No. 2, pp. ;^P5-^if?).--*Experi- 
menl^ were made with barley grown in glass vessels holding about 4,000 gm. of sand to 
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wliich was added 100 to 800 gm. of a zeolite prepared by mixing cement, line-groniid 
silica, and ocher, allowing thi^ mixture to harden under water, grinding to a line |H)W- 
der, and extracting with (‘alciuin chlorid and sodium chlorid solutions and w'ater. 
The material thus obtained is designated a potassium-sodium-calciurn zeolite. Su- 
perpho8j)hate and ammonium sulphate were also applied. Data showing the balance 
of nitrogen in soil, fertilizers, and crops are reiK)rted, for soils receiving zeolite and 
those not so treated. The results indi<‘ate that the fixation of nitrogen by the zeolites 
was greater than the loss of ammonia 'hie to the mldition of calcium carlKUiate. 

A new apparatus for the determination of ammonia absorption by soils, 
WoiiLTMANN and P. Schneidek (Chem. /Ag., (JOGS), No. 60, pp. SIO, 811; ahs. in 
Chem. Cmthl.j 19or>, /7, No. 8, p. 6/>0). —A gnwluattHl tube surrounded with a cooling 
mantle is tilled with mercury, the mercury is partly replaced by dry ammonia 
(H)oled to 15° C., aiul a pellet of the soil is introduci'^l into the tube through the 
mercury at the bottom of the tube. The absorption of ammonia is measured by the 
change in height of the mercury in tlui tube. The ai>paratus used is a modification 
of that devised by Ililgard for similar purposes. 

The direct solution of the silicates of the soil and the experiments of Dau- 
brde, L. Caykiix {iJompl. litnd. Arad. Sci. [iV/r/.s], 14J {1905), No. 11, pp. 509, 510). — 
The contention of Delage and Lagatu (K. S. K., 17, p. 22b) that the mineml constit¬ 
uents of the soil—feldspars, etc.—are directly <lissolved and so made available to 
plants and are not decomjxised is refuted, as is the (^laim that the work of Daubr^e « 
suiiports such a conclusion. 

Agricultural charts, J. (iK.^tTiAU {Ann. (lemhlonx, 15 {1905), Nos. 1 pp. 11-18; 
>1, pp. 57-AjS; 4f pp> 190-:^04; 5, pp, :i6()-;i66). —A discussion of the nature and value 
of such charts. 

Soil fertility, ,1. B. Dandeno (Pop. Hn. Mo., 07 {1905), No. 7, pp. 6A^2-6^A5). —In 
this artic’le various factors of soil fertility are discussed and an attempt is made to 
show that soil fertility “is not so much a chemical as it is a physical, bacteriological, 
an<l ecological problem.” 

The microscopic world and agriculture, L. Gkandeau {Ann. Sci. Agron., 2. ser. 
10 {1905), I, No. 8, pp. 450-478). —After general notes on micro-organisms, this 
article discusses the reproduction, multiplication, and nutrition of micro-organisms, 
the bacterial population of the soil, and nitrification and the nitrifying organisms. 
The transformation of organic nitrogenous matter first into ammonia, then into 
nitrites, ami finally into nitrates is traced. 

Suggestions concerning legume inoculation, L. T. Clark {Michigan Sta. Bui. 
'831^ pp. 888-830) .—The history of investigation relating to this subject is briefly 
revieweil, the jiractical possibilities of soil inoculation are discussed in a popular 
way, and methods of preparing pure cultures and studying the inoculating organisms 
are described. 

Experiments on the action of lime nitrogen, K. Haselhoff {Landw. Jahrb.,84 
{1905), No. 3-4i pp. 597-016, })ls. 8). —The preparation of this material is briefly 
described ami previous experiments to determine its agricultural value are reviewed. 

The experiments here rejxirtetl were made during 1903 and 1904 at the Marburg 
station, and included investigations on the influence of the lime nitrogen on the 
gennination of seeds and on the fertiTzing value of the nitrogen in the material as 
determined inpot aiid field exiierima-^ts. The germination experiments were made 
with clover and mustard seed in soil and sand to which lime nitrogen was added at 
the rate of 0.026, 0.05, and 0.1 per cent. 

The results obtained were not uniform, but indicated in general an injurious 
effect of the lime nitrogen on germination, the injury lieing lessened or entirely pre¬ 
vented in dependence upon the length of time the material was applied before 

«£tude synth^tique de geologic exp^rimentale, 1879. 
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planting the seed. The injurious effet^it was greater in sand than in soil and with 
mustard seed than with clover see<l. 

In case of the soil, the addition of 0.05 percent of lime nitrogen did not injuriously 
affect either the clover or the mustard seed when they were planted 8 days after the 
application of the material, while in sand the germination of clover seed was slightly 
interfered with even when plante<l 14 days after the application of the lime nitrogen, i 
and when planted at an earlier jieriod germination was entirely prevented. With 
mustard seed germination was re<luced fully nne-half even when planting was done 
28 days after the application of the lime nitrogen. Tke same conditions were observed 
with the larger applications of lime nitrogen, only the injurious effects were more 
marked. 

Pot exi)eriment8 with mustard on a samly loam soil to test the relative fertilizing 
value of lime nitrogen and nitrate of soda, and with carrots to determine the effect 
of ad<ling lime to the nitrogenous fertilizers, are re|X)rted, as well as field experi¬ 
ments with rye and potatoes on light loamy soils and with barley, potatoes, and 
mangolds on heavier soils. 

The general conclusions from the results of these experiments are that while lime 
nitrogen applied shortly l>efore seeding injuriously affec^ts germination, when the 
injurious constituents of the material have had time to be transformed in the soil, 
the nitrogen serves as a plant focsi and possesses a value very nearly the same as 
that of the nitrogen of nitrate of soda. The time required for the decomposition 
of the injurious constituents of the lime nitrogen, howtwer, varies with different 
kinds of soil, and until definite information on this point has been obtained the 
author advises that lime nitrogen should Ih^ used with caution and on a small scale 
in prai'tice. 

On the effect of ammonium salts on the assimilation of phosphoric acid 
by higher plants, D. N. Pkianisiinikov {Ber, Beat. Bot. GeseU.f 2S {1906)^ No.lf 
pp. S-17 ).—The author briefly reviews experiments extending over several years, 
which show that ammonium salts, especially ammonium sulphate, exert an imtx)rtant 
influence in rendering the phosphoric acid of mineral phosphates available to higher 
plants, while sodium nitrate exerts no such influence. For this reason ammonium 
sulphate is designated “physiologically atud*^ and scMlium nitrate “physiologically 
alkaline. 

A series of sand and water cultures with barley, oats, buc^kwheat, flax, peas, and 
vetches to determine the status of ammonium nitrate with reference to acddity or 
alkalinity as thus defined is reported. The results show that this salt is intermediate 
in its action between ammonium sulphate and sodium nitrate and indicate that it 
may under certain conditions be physiologically acid. It was shown to increase the 
assimilability of the phosphoric acid of insoluble })hosphates even in sterile cailtures 
where nitrification di<l not occnir. 

Nitrate of soda as a fertilizer, M. Weitz (Ber ('hiltmlpeier ah Bungemittel. 
Berlin: Paul Parey, 1905, pp. 49^^ pU. S^figs. 228 ).—This is a very (complete treatise 
by the secretary of the Association of United Nitrate Producers on the occurrence and 
exploitation of nitrate deposits, the nitrogen requirements of soils and plants, the 
action of nitrate of soda on different kinds of plants aa determined by experiments 
of various kinds, nitrate of soda as a means of protection against frost, plant diseases 
and enemies of various kinds, comparative value of nitrate and Oth^' ^msof nitrog¬ 
enous fertilizers, recent work on the fixation of the free nitrogen of me air, increas- 
ing yields by rational use of commercial fertilizers, the trade in nitrate of soda, and 
nitrate statistics. -,. 

Experiments with Ltitzeler meat g^ano, E. Hasblhoff {Landw* 54 

[1905), No. S-4t pp. 642-646 ).—^This material is a low-grade tankage treated withsnl*, 
phuric acid and contains on the average 2 to 8 per cent of nitrogen and 1 to 2 per cent 
pf phosphoric acid. 
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The results of the pot experiments with the guano in comparison with nitrate of 
soda and sulphate of ammonia indicate that the phosphoric acid is nearly as effective 
as that of Thomas slag and the nitrogen but slightly less effective than that of am¬ 
monium sulphate. 

Experiments on the fertilizing value of mixtures of Thomas slag and 
steamed bone meal with kainit, E. IIaselhofp {Tjindw. Jahrb., S4 {1906), No, 
PP* 6^3-634, pis, ^),—Pot experiments in 1902 and 1903 with wheat and barley 
are reported in detail. 

Observations on the after-effects of the fertilizers and the influence of lime in con¬ 
nection with the other fertilizer mixtures are also recorded. The results show in 
general that the addition of kainit increased the effectiveness of the phosphoric acid 
in the case of lx)th Thomas slag and bone meal. This was due apparently to the 
action of the kainit in rendering the phosphoric acid more readily available to the 
plant. The addition of lime in form of carlKmate reduced the efficiency of the phos¬ 
phoric acid in the bone meal to a marked extent. 

Experiments on Thomas slag rich in silicic acid, E. Hasblhoff {Ixindw, 
Jahrh., 34 {1905), No. 3-4 1 pp. 635-637 ).—Comparative tests of Thomas slag poor in 
silicic a(^id and that in which the silicic acid had been increased by Hoyermann’s 
process showed a somewhat lower efficiency of the latter. 

Experiments with steamed Thomas slag, E. Haselhoff {jMndw. Jahrb., 34 
{1905), No. 3-4, pp> 637-641 ).—Ground Thomas slag and that which had been 
reduced to powder by treatment with steam under pressure were tested in pot experi¬ 
ments with barley. The results show no marked difference in effect between the 
two forms of slag. 

Potash salts, M. Makrckkr and M. Hoffmann {J)k Kalisalze. Berlin: Dent. 
Landw. GeselL, 1905, 3. ed., pp. VII-r 61 ).—This is the third edition of this treatise 
intended for the use of pracrtical farmers. The second edition, published about 
10 years ago, has been revised and brought up to date in this edition, which is 
published under the auspices of the fertilizer section of the German Agricultural 
Society. 

On liming, 0. Ix)e w( Ztschr. Landw. Versuclmo, Oesterr,, 8{ 1905 ), No. 6, pp, 583-602 ) . — 
This article review^s quite fully recent investigations, including those of the author 
and his associates, on the use of lime as a fertilizer, coiM^luding that the results con¬ 
firm tlie author’s well-known views regarding the necessity of maintaining a definite 
relation between lime and magnesia in the soil in order to insure the highest pro¬ 
ductiveness. It is also necessary that neither lime nor magnesia should fall below a 
certain limit. For this reason it is urged that in soil analysis determinations should 
always be made of the magnesia as welt as of the lime. 

Fertilizer guggestions, E. R. Flint {Florida Sta. Bid. 81, pp. 365-390 ).—^The 
formulas and suggestions contained in this bulletin are compiled from experiments 
made by the station in Florida and those of neighlioring States. The fundamental 
facts underlying the use of fertilizers are discussed, the raw materials used in pre¬ 
paring fertilizers are described, and formulas for fertilizers for various field crops, 
fruits, and vegetables commonly grown in Florida are given. 

Commercial fertilizers emd chemicalst T. G. Hudson bi* al. {Bui. Ga. Dept. 
Agr., 1905, No. 42 , pp. f05).—This is a report on inspection of fertilizers on sale in 
Georgia during ihe season of 1904-5, including the text of th.e fertilizer laws of the 
State and miscellaneous information regarding fertilizers, as well as statistics by 
counties of the cotton crop of Georgia, 1900-1904. 

Fertilizer analyses, A. J. Pattbn {Michigan Bta. Bui. 232, pp. This bul¬ 
letin gives the text of the State fertilizer law, a list of dealers in fertilizers in the 
Slate, and analyses of 123 samples examineil during 1905. 
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AGRICULTURAL BOTANY. 

Experiments showing: the effects of mutilation, or cutting:, on grrowth, 

E. Stone (Massacliit}<efti< Sta. liuL 105y pp. JS-S3).—A. series of experiments is report^! 
which show the influence of mutilation of various kinds upon the grf>wth of plants.^ 
The experiments were earri(‘d on with seedlinjrs of sunflowers, broad Inmans, and 
lupines, as evenly paired j>lants as possible being seleete<I and <lifferent lots subjeete<l 
to mutilation by cutting the primary rc»ots, splittiii^ the primary roots, cutting the 
secondary roots, etc. 

The effect of mutilation on growth, as shown in tlie experiments, gives some idea 
of the shock ])roduced by this form of stimulation. The first effect is a disturbance 
of the normal activities of the plant, which, so far as growth is concerned, is more 
or less retarded. This is followed by an attempt of the organism to recover. The 
maximum t>eriod of retardation appeared shortly after cutting, and the maximum 
period of acceleration took place about 24 hours later. The degree of retardation 
and acceleration ap[)ears to be more marked in rapidly growing plants, or those tliat 
are more plastic, and is especially marked in the less diff(*rentiated cryptogams. In 
some of the lower organisms the retardation was so brief and the acceleration ami 
growth so rapid that very close intervals in time of measurement were necessary to 
observe the effects of mutilation. 

The experiments liave a practical bearing in indicating the effect of priming sec¬ 
ondary organs on the growth of ])rimary ones, and, c(»nversely, the effect of pruning 
primary organs on the growtli of secondary ones. The i>runing of j^rimary organs 
induces a marked stimulus to secondary organs and the pruning of secondary organs 
induces changes in the growth of primary organs. In the 8|>litting (»f roots the 
injuries were of an iiisigriifi(?ant charac^ter, since none of the essential organs were 
removed from the plant. By the destruction of the leaders of any terminal organ 
the normal geotrui»i<! irritability was interfered with, and mutilation of this (jhanic- 
ter was sufiicient to induce <iui(!k and decided responses. The degree of irritability 
or response tostimulatif)n was more marked in secondary organs whi*n the primary 
ones were cut, and vice versa. 

The author concludes that “ mutilation acts as a severe shock and sets the self- 
regulatory functions of the organism into activity, inducing a series of changes and 
resi^nses which manifest themselves according to the nature, degree of intensity, 
and method of applying the stimulus, and they are also dependent upon the nature 
of the organism stimulated.” 

The effect of light and Bordeaux mixture on plants, R. Ewekt (Landtn. 
Jahrb.y 34 {1905), Xo. pp. ^83-310, jth. 3), —The author carried on a series of 
experiments with potatoes to ascertain the effi^ct of light and Bordeaux mixture on 
the physiological processes of the plant, the investigation being in part designed to 
test the claim of Schander (E. S. K., 17, p. 451) that the principal beneficial effect of 
Bordeaux mixture is to be attril>ute<l to the tjrotective action that the film of the 
fungicide exerts on the chlorophyll of the leaf. 

After briefly reviewing some recent literature relating to the subject, the author’s 
experiments are described at length. These consisted of growing potatoes in ])ots 
under varying (conditions of light and shade and with and without applications of 
fungicides. The effect of the varying degrees of light and of the presence of Bordeaux 
mixture on the yield of tubers, the starch and water content of the tubers, tlie foliage, 
etc., is described. It is said that the cultural and respiration experiments sliowed 
that the activity of the plant was reduced in direct proportion to the reduction of 
the sun’s energy when cut off by the Bordeaux mixture. 

In the practical use of fungicides the author thinks best not to recommend too 
complicated mixtures or those which are expensive. Care should be exercised 
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in the preparation Bordeaux mixture not to use iron sulphate in (Mumeetion witli 
the (*oj>per Hiilphate, as the iron compound not only weakens the solution, Imt 
increases il-s corrosive action. The nse of too strrmjr solutions is not to l)e a<lvise<l, 
as £hey n(»t only injure through their cf»rrosive action, but retanl the metal)olism of 
the plant through the shutting off of the sunlight from the tissues of the leaves. 

In this conne(5tion the author criticises the recoinriiendati()n of Schander that 4 jier 
cent solutions of Bordeaux mixture should be used on grainn’ines during bright 
seasons and weaker ones during cloudy seasons, as it is impossible to foretell w'hat 
the entire season will be. The use of solutions stronger than those re<iuin‘d to pre¬ 
vent fungus atta(‘ks is also liable to cause permanent injury to the vines by prolong¬ 
ing their growth late into the period when killing frosts may be expected. A 0.5 to 1 
per cent solution of Bordeaux mixture will be found suilicitmtiy strong for most 
cases. 

The action of ether and chloroform on dry seeds, P. BEccirnnEL {(htnpL 
Rend. Antil. Sei. [Port^«], J.jO {100,5)y Ao. 1.5^ pp. 1040-10,5j ).—On account of the differ¬ 
ence of opinion regarding the action of ether and chloroform on dry seeds, theauthor 
has ma<le a study of the subject, in which previous experiments have b(‘en n^peated 
and a numb(*r of new investigations made. 

A study was made <»f the effect of chloroform and ether in tin* liquid state. The 
stHjds examine<l were peas, lupines, clover, alfalfa, and wheat, and they were divided 
into different lots, in one of which the seed (‘oats nnnained inta(‘t, while in another 
they were perforated. One lot w’as in the ordinary condition of stored seed, while 
other lots were dried over chemicids until there was no further loss in weight. All 
were plac.e<l in chloroform and ether on Alarch 24, 1904, and on March 22,1905, they 
were taken from the flasks and spread upon tilter pai>er to allow the litpiids and 
vapors to (*vaporate. 

They were then tested for germination, and the seed of the ])eas, alfalfa, clover, 
and lupine, whose see<l coats remaine<l intact, germinated after having Ijeen 363 
ilays in the chloroform an^l ether, in all <‘ases where the seed coat had been j^erfo- 
rated the seeds lost their germinating j)OW(*r. In addition the wheat, the integument 
of which is iiernieable, was similarly affected. It seems that on dry seed, as long 
as the seed coats remain impermeable, the liquiils and vaiM)rsof chloroform and ether 
are without effect. 

The transformation of nitrogenous material during the ripening of seeds, 
G. A NUKE (Compl. Rend. Acad. Sci. [/^/W.s], 140 {100.1), Xu. }»p. 1417-1419). —A 
study is reporUvl on tiu* <*hanges in the total, albuminoid, ami amid nitrogen, etc., of 
seeds of the w hite lupine during their ripening. 

Vegetable albumin, w hich is present in the .«eed, disappears rapidly uixm germi¬ 
nation. Legurnin is also present in the seed, but disapi>ears after germination, 
niappearing and increasing in amount as the jHiritxl of ripening advances. 

It is shown that the transformation of a nitrogenous material during the rijieiiing of 
the seed is the inverse of that which takes place during germination. Albumin 
appears late <luring the jieriod of ripening ami disai>pear8 very spet'dily after the 
beginning of germination. liCgumin makes its apiiearance earlier during ripening 
and persists in tin* ripe seed in larger quantity than albumin. 

The reserve carbohydrates of evergreen trees, Lkci.ehc nu Sablon {Compt. 
Rend. Acad. Rci. [Paris], 140(1005), Xo. 14, />p. i6YAV-/6yt>).—The author has studied 
at different times of the year the reserve carbohydnites in the .stem and roots of live 
oak, Austrian pine, and Japanese eiuinymus. 

The carbohydrate content of the roots and stems of the live oak examined are 
shown in tabular form, and comparisons are made wuth similar examinations of 
chestnut stems and roots. In the case of the deciduous tree the maximum reserves 
were present at the end of Octolier when the leaves were falling, and the minimum 
took place in the spring when the new shoots were being rapidly developed. In the 
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case of the live oak the maximum reserve was found in the spring of the year, whlt^ 
the minimum occurred in midsummer. 

The Austrian pine gave similar results U) those ol)8erved for the live oak, its maxi¬ 
mum reserve being observed in May, after which there was a sharp redm^tion to a 
minimum in July. With the Japanese eiionymus, whose growth l)egin8 early in the 
spring, the inaximum reserve of carbohydrates was found to be in March, with fKe 
minimum in August. 

The proteases of plants, II, S. H. Vinks (Ajin, BoL^ 19 {1906), No. 7 S, pjt. 14 ^ 
16!^).—In continuation of the author’s investigations on this subject, a report is 
given of experiments with papain from different sources and under differeiU condi¬ 
tions. 

In explanation of the action of papain two interpretations are offered, “(1) that 
a single protease is present, capable of lx>th* fibrin digestion and peptolysis, and that 
one or other of these activities may be more or less inhibited by the antiseptics, or 
(2) that two proteases are present in papain, which may respond differently and 
indei)eudently to the action of antiseptics.” Of these two explanations the author 
prefers the second, which indicates that papain contains a fibrin-digesting protease 
of the nature of pepsin, and also a peptolytic protease of the nature of erepsin. 

In continuation of other investigations (E. S. R., 14, p. 1051) the author has 
studied the proteolytic action of the foliage-U'aves of various plants, and has addecl 
to the previous results, extending them to include the linden, rhubarb, and ixjke- 
weed {Phytolacca ihrandra). 

The biology of Melanpyrum pratense, L. Gautikr {Compl. Rend. Acad. Sc.L 
[Par/«], 140 {1905), No. ^ 1 , pp. 1414 - 1410 ).—X note is given on the biology of Melan- 
pyrum pratense, a plant which is shown to Iw semi parasitic in its habit of grow^th, 
attacking through inycorrhiza the roots of a number of forest trees and many grasses. 
It seems to prefer the beech as a host plant. 

The hast cells of the hypocotyl of flax, A. Her/.oo {Separate from Ztschr. Farb. n. 
TexHl Indus., ,9 {1904), X^os. W, 31, 33, pp. 15, figs. 30). —The results of a microscopical 
study of the bast cells of the flax plant are given. 

How to know wild fruits, Maude (J. Peterson, illus. by Mary E. Herbert 
{New York and London: The Macrtiillan (\)., 1905, pp. XIJI I S 40 , pis. 18, figs. 60).—~ 
This book is intended as a guide to the identifii*ation of plants in the northeastern 
United States by means of their fruits and leaves. 

Evolution of cellular structures, O. F. Cook and W. T. Swingle ( U. S. Dept. 
Agr., Bur. Plant Indus. Bui. 81, pp. 36, pi. 1 , figs. 3). —A discussion is given of a 
numlwr of factors that are believed to have a Ijearing on the evolution of plants and 
animals. 


FIELD CHOPS. 

The book of the Bothamsted experiments, A. D. Hali. {London: John Murray, 
1905, pp. XL-\-994 j pis. 8, dgrns. 4^)- —This is a general account of the Rothamsted 
experiments intended for the use of the student of agricultural science as well as the 
practical man. 

It summarizes the mass of information which has already been published in the 
long series of Rothamsted Memoirs, adding ** other facts and deductions arising out 
of the experiments which the original investigators bad not hitherto been able to 
publish.” The author attempts to make the subject ” plain to the nontechnical 
reader and to elucidate the subject by diagrams and simplified tables, leaving the 
specialist to consult the original papers for fuller information.” 

The book contains a biographical introduction, including obituary acconr^ 

R, Warington of Sir John Lawes and Sir Henry Gilbert; chapters on the soitr^ of 
hiteogeaof v^tation, meteorological observations, the composition of theRothai^stedl, 
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8oil, experiinentH upon wheat, experiments upon barley, experiments upon oats, 
experimenU upon root crops grown continuously on the same land, experiments upon 
the continuous gn>wth of leguminous crops, experiments upon grass land mown for 
hay every year, ex|)eriments upon crops grown in rotation, nitrification, and the 
composition of drainage waters, feeding experiments, and miscellaneous inquiries; 
and appendixes giving lists of publications issued from the Kothainsted Experimental 
Station, 1843-1905, publications by other investigators dealing with material from 
Rothamsted, and other publications dealing with the Rothamsteil experiments, and 
present officials and past and present workers at the Rothamsted Experimental 
Station. 

“ In this book little has la'en said of the work now in progress; sj^eakinggenerally, 
the old plats as described are Ixdng continue<l without essential change, but the cur¬ 
rent investigations <leal chiefly with the composition of the crops produced and with 
the soil. The bacterial life of the soil forms indeed the unknown territory which 
promises the greatt*st reward to the explorations of the agricultural chemist of to-day.” 

The Woburn field experiments, 1903, J. A. Voklckkk [Jour. Roy. Ayr. Soc, 
England, 65 {1004), pp- ^66~S06 ).—The results here reported represent the twenty- 
seventh season of the experiments. 

The plan of the exjx^riments has been clescribed in former abstracts (E. S. R., 16, 
p. 352). In alternate years, including this season, some of the plats re<;eiveti in 
addition to mineral fertilizers, ammonia salts, or nitrate of soda, in (piaiitities furnish¬ 
ing the same amount of nitrogen as 100 lbs. of ammonia. In the (iontinuous wheat¬ 
growing experiments the crop this season was (tonsiderably below the average. The 
unmanured plat produced 9.5 bu. of grain and 10 cwt. of straw. Nitrate of soda 
alone increased the yield to 16 bu., and an equal quantity of nitrogen in the fonn of 
ammonia salts where lime had been previously used gave practically the same 
results. Nitrate of soda and ammonia salts given i!i moderate amounts with the 
minerals gave nearly equally good yields. 

Heavy applications of nitrogenous salts showed injurious effects, but the highest 
yield of the season, 34.1 bu. per acre, was secured w here mineral manures and nitrate 
of soda, in quantities furnishing the same amount of nitrogen as 100 lbs. of ammonia 
per acre, were used. The yearly application of rape cake, equal in nitrogen value to 
100 lbs. of ammonia, gave a larger yield of grain and straw this season than the annual 
use of barnyard manure furnishing twice the amount of nitrogen. 

Lime applied with ammonia salts, alone or together with minerals, produced a 
marked beneficial effect on barley. The unlimed plats, although treated with nitrog¬ 
enous fertilizers, either with or without minerals, pro<luced practically no crop. 
The best yield, 41.6 bu., was obtained wdth a heavy dressing of nitrate of soda given 
together with minerals. With the light dressing of nitrate of soda alone only 10.2 
bu. per acre were obtained. The barnyard-manure and rape-dust i>lat8 gave yields 
below the average. The barnyard-manure i)lat produced the best quality of grain. 
As in previous years, green manuring wdth mustard and rape gave larger yields than 
green manuring with tares. 

Three Canadian wheats, Preston, Red Fife, and Percy, were grown as spring and 
winter wheats. Red Fife gave much better yields, and the fall-sown grain was much 
superior in quality to the spring-sown grain. As compared with average English 
varieties they were superior in quality, but did not rank with them in yield. 

Among varieties of clover from different sources English and Chili red clover 
ranked first. Seed from Oregon and Indiana also gave good yields. In experiments 
to improve old pasture it was found that potash increased the clovers and that barn¬ 
yard manure increased the yields but at the expense of the clovers, favoring to a 
greater extent the more vigorous grasses. 

Spraying potatoes gave the same favorable results as in former years, wdiile the 
use almost entirely prevented finger-and-toe disease in swedes. 



544 


EXPERIMENT STATION RECORD. 


The Woburn pot-culture experiments, 1003, J. A. Vomlckkr {Jonr. Roy, 
Ayr, Roc, England^ 65 {Vi04), pp. :i06-S15^ fign, 2), 

The Hills experinienls ,— In ntiKlyinji; the infinenre of tlie iodhlH ainf ox ids of man¬ 
ganese, potassium, sodium, and lithium on wheat the salts were mixed in the solid 
state with the upper 4 lbs. of soil in the {X>t8. 

The iodids were used at the rate of 1 ewt. per acre ami tin* oxids at the rate of 
2 ewt. The iodids of the 4 metals had an injurious effect, whicli was most marked in 
the case of the io<lid of manganese (Mnij), All the oxids had a beneficial influ¬ 
ence on the growth of wheat, particularly the oxid of lithium. In the tests with 
barley all applications were made at the rate of 2 ewt. acre. The ibdids proved 
more iujiirious than in the experiments with wheat, while the oxids were neither 
harmful nor prodmrtive of a direct benefit. 

The plants treated with lithium oxid were jwrticnlarly healthful and vigorous, very 
broad-leaved, and well tillered. The results of water-culture experiments on barley 
with the icMiids and oxids of manganese and lithium show' that the iodids had an injur¬ 
ious effect on the root growth, l>eing more marke<l as the strength of the solution 
increased. The oxids remained neutral. The manganese salts pnxlnced a thin, 
long, wiry root, and the lithium salts a thick, short, ami stunted one. 

yfiscelhuif'oiis experiments. —From the results of a test w ith large and small kernels 
of barley for seed it is concluded that when the grains have good germinating j)ow'er 
the smaller grains “are just as good or even better to sow' than the large grains, and 
so long as the small grains are unbroken and sound there is no reason for considering 
their germinating power inferior to that of the larger grains.” 

[Work with field crops], J. 8. (V)le (Soiith Dabtta Sta, Rpt. 1005,pp. 14 -IO ).— 
The report of the department of agronomy of the station for the year ended .June .SO, 
190.5. Brief notes are given on the experimental work in the rotation of crops ami 
the adaptation ami improvement of cereals, flax, and buckwheat. In connection 
with this work there were grown in 1904 2.‘I() varieties of wheat, 13.S of barley, 95 of 
oats, 6 of rye, 5 of millet, of buckwhejit, and 8 of flax, and in addition nearly 600 
selections w'ere grown on plant-breeding plats. 

Results of experiments conducted by the agricultural winter school at 
Frankenthal, V. Renner ( Deni. Lmidw. l^'esse, (1005), A^os. 51, pp. 455-457; 5J, 
pp. 4^^1, /t54; 53, pp. 463 1 464; 56, pp. 4^4i 455). —Of 14 varieties of wheat Rimpau 
Bastard, Strube Scjuarehead, and Pfalz were best adapted to the region. 

Pfalz is re(;ommend(»d for conditions of soil ami rotation more or less unfavorable 
to the more j)roductive varieties on account of winterkilling and summer droughts, 
while 8trul)e S(j[uarehead is considered suitable for farms on which winterkilling and 
Slimmer droughts are not so likely te occur, and where soil and other conditions tend 
to produce heavy yields. Rimpau Bastard wheat was apparently suited to soils inter¬ 
mediate lietween those recommemled for Pfalz and Strube Scpiarehead. This variety 
was found to rcHpiire the use of high-bred seed from time to time for the purpose of 
maintaining its yielding pimer. The dry matter content of the grain w as 87.88, 87.25, 
and 87.59 per cent, and that of protein 11.45,9.99, and 11.15 per cent for Pfalz, Strube 
Squarehead, and Rimpau Bastard, respectively. 

The results with rye indicated that Heine Improved Zeelander is best adapted to 
give good results with sufficient moisture, and that on very dry soils French Cham¬ 
paign gave the Ixist results. Hannah rye seemed also well adapted to the dry soils, 
and has the advantage of ripening earlier and being less subject to lodging than French 
Champaign. On medium to light soils Petkus rye gave the best yields. Petkus is a 
high-bred variety, and under certain conditions subject to rather rapid deterioration, 
and for this reason the use of high-bred seed at certain intervals is recommended. 

Hurd annual report of the Wisconein Agricultural Experiment Aeeoeia- 
tion, R. A. Moore (Ann. Rpt. Wis. Agr. Expt. Assoc., S (1905), pp, 188,pU. 7, figs. ^).— 
Tim report, compiled by R. A. Moore, sei^retary of the association, presents the 
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cooperative work during 1904 with soy beans, Swedish Select oats, alfalfa, and com. 
Results with treating seed grain to prevent smut are also reported by a number of 
parties. The constitution and by-laws of the organization and the list of members 
for 1905 are given, and lessons in corn judging, with quite full discussions of the prin¬ 
cipal points, are outlined. 

Agriculture in the North Central States, G. Stieger {Arh. DeiU. iMudiv, GeselLj 
1906j No, 104y pp. 70yjig». 25), —Observations on farm management and farm life in 
the northern Mississippi Valley, mainly in Nebraska, Minnesota, and Wisconsin. 

Agriculture without irrigation in the Sahara Desert, T. II. Kearney ( V, S, 
Dept, Agr,j Bur, Plant Indue. But. 85, pp. SO, ph, 5, fig. 1). —The country known as 
the Oued Sonf, situated in extreme southeastern Algeria, is described and its popu¬ 
lation, climate, water supply, soils, and date gardens arc discussed. 

The discussion on the date gardens includes descriptions of the methods of plant¬ 
ing, care of the palms, and the. harvesting of the crop. The manuring of the soil, 
the removal of the drifted sand from the gardens, the yields secaired, and the varie¬ 
ties of dates chiefly grown are also considered. It is pointed out that in the Oued 
Souf, renowned for the large yields of its date orchards and the high quality of their 
fruit, the type of agriculture practit‘e<l is not dry laml farming, as it depends upon 
the ground water, which in the gardens is everywhere near the surface of the soil. 

It is further stated that the sand hills of the region concentrate and reflect so much 
heat that the hollows among them act as forcing houses in producing early dates. 
AVhile the same conditions with respect to grouml water may not be found anywhere 
in the United States, it is >)elieved that the growing of datea in the hollows between 
the sand hills may be applicable to tin* hot’arid regions of the Southwest, where large 
sand dunes exist, and where water for irrigation is available. “ It seems certain that 
in pockets of this character excavated among the dunes the Deglet Noor and other 
valuable varieties of dates could be forced to early maturity.'^ 

The ripening of grain, A. Nowackt (Dent. Laudiv. 22 (VJOo), Nos. 57, pp. 

49 J, 492; 59, pp. 505, 506). — The author concludes from numerous exj)eriment8 made 
at different times that the uneven ripening of grain is largely due to lodging and 
abnormally heavy stooling. 

The breeding of varieties resistant to lodging b}' virtue of the normal structure of 
the stem is recommen<led. Attention is calle<l to the fact that in a normal or ideal 
stem the internodes from the lower to the upper one increase in length and decrease 
in strength, at^cording to a delinite law which gives to each internode the average 
length and strength of the one inime<liaU*ly l)eIow ainl the .me immediately above it. 
The normal stem obtains the greatest strength and flexibility with the smallest 
quantity of material in ite structure. 

Grain is said to lodge when the law of the arithmetical average with reference to 
the internodes is <listurbed. This usually takes x>lace in the second internode above 
ground, when the length and the thickness of the individual cell walls as well as of the 
entire internode are not in the right prop<.)rtion t<» the length and thickness of the 
first and third inh»rnode. To illustrate, the author states that if the length of the 
first, second, and third iriternode from below is 1, 12, and 23 cm., resixictively, the 
jjroportion is normal, while in a case where the corresponding lengths are 5, 18, and 
19 cm. the second internode is 6 cm. too long. 

This law, applied to the 3 lower intemodes, is considered very important in breed¬ 
ing. In selecting plants with reference to their stooling qualities the author advises 
the choice of individuals with 3, 4, or 5 equally strong stems, uniform in development, 
and heading, blossoming, and ripening at the same time. 

It is stated that when the kernel of wheat, oats, barley, and rye has a decided 
yellow color and a cross section reveals no trace of green chlorophyll, the grain is 
ripe for cutting. Notes on the condition of grain at this stage are given, 
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Grass lands of the south Alaska coast, C. V. Piper ( U. S, Dept Agr,^ Bur, 
Plant Indus, Bid, 8iSy pp, 38^ pis. 4), — This bulletin has been partly noted from a con¬ 
densed report on the same subject (E. S. R., 17, p. 349). In addition to the matter 
previously published the population, markets, transportation, climate, garden prod¬ 
ucts, and fuel supply are discussed, and land laws applying to Alaska are given. 

Contribution to the knowledge of Argentinian grasses, T. StuckeUt {An, 
Mus, Na<\ Buenos Aires, S, see., 4 {1905), pp. Descriptions are given of 179 

species and varieties of grasses. 

The seeds of the blue grasses, E. Bko^n and F. 11. Hillman ( U. B. Dept. Agr,, 
Bur. Plant Indus. But. 84, pp- 38, figs. This bulletin treats of the production 

and handling of blue grass seed, ami gives descriptions and illustrations of these 
seeds and their impurities. 

The gennination, growing, handling, and adulieralion of blue grass seeds, E. Brown 
(pp. 9-14).—Commercial and hand-gathered seeds are described and the grades and 
quality of commercial seeds discussed. It is stated tliat the more careful dealers in 
Kentucky blue grass seed maintain a purity standard of from 80 to iH) per cent in the 
so-called “fancy” grade, which is based on the relative cleanness and on the bright 
appearance of the seed, and that the grade known as “extra-clean” or “extra- 
cleaned” consists of the cleanings from the fancy seed, the samples as offered usually 
containing less than 10 per cent of seed of light weight. The rougher uncleam‘.d 
seed as passed through a feed cutter contains from 60 to 70 per cent of pure seed. 

That the unadult(»rated fancy grade is usually of good (juality is demonstrated by 
the fact that the 2,887 samples tested by the Zurich Seed (\>ntrol Station from 1876 
to 1903 gave an average purity of 86.3 jier cent. Sixty-nine samples tested in the 
Seed Laboratory of this Department during the past year showed an average }>urity 
of 75.02 per cent. 

Samples of Kentucky blue grass seed sent to the Seed l^aboratory have contained 
from 30 to 50 per cent of Canada blue grass seed, which is the only kind UHe<l as an 
adulterant of Kentucky blue grass in this country. A sample of wood mead(»w 
grsi'&s {Poa nemoraUs), which is sometimes adulterated with other species of Poa, 
containeil 59.4 per cent of P. pratensis and 23 per cent of P. coinpressa. It is pointed 
out that the standard weight of a bushel of blue grass seed of any grade is 14 lbs., but 
that the actual weight varies from 6 to 8 lbs. for the extra clean to 27 lbs. or more 
for especially good samples of fam;y recleaned seed. 

Reports from the Zurich Seed Control Station show that the average germination 
of 3,069 samples of Kentucky blue grass seed tested from 1876 to 1904 was 65 jxu* 
cent, while 908 samples of Poa irivialis showed an average of 72 per cent. As care¬ 
fully cured seed will germinate from 80 to 90 per (!ent, the low percentage of germ¬ 
ination in the commercial seed is considered <lue to the heating of freshly stripped 
seed thrown together in piles. Notes on the growing and handling of 9 different 
species of blue grasses are given. 

Descriptions of the seeds of the commercial blue grasses and their impurities, F. H. 
UiUman (pp. 15-38, figs. 35).—This part of the bulletin furnishes the necessary 
information for enabling seedsmen and others to distinguish the different species. 
A comparison of the principal distinguishing characters of blue grass seeds is given 
in a table. Keys to the seeds of the more common species of Poa as found on her¬ 
barium specimens, and of commercial blue grass seeds after preparation for market, 
are outlined. 

Yellow oat grass, D. Finlayson {Aynsome Agr. Sta., Seed-Testing Lab, Farmers^ 
Bui. 7, pp. S, figs. 5). —A brief description of yellow oat grass is given, with notes on 
the purity, germination, and weight of the seed. Directions and illustrations are 
given for the determination of wavy hair grass, one of the common impurities. 

Tall oat grass, D. Finlayson {Aynsome Agr. Sta., Seed-Testing Lab, Farmers* BuL 
St pp* 3, figs 7).—The habits and value of tall oat grass are described and the purity, 
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germination, and weight of the seed briefly noted. Soft brome grass, rye se^ed 
brome grass, and darnel are given as the more common impurities of tall oat grass 

Meadow fescue, J). Finlayhon {Aymome Ayr. JSia.^ ^eed-Tediny Ijtih. Farmers^ 
Bui. 9y pp. pjH. 6) .—This grass is des(;ribed and its value, h)gether with the purity, 
germination, and weight of the seed, is briefly noted. The most common imimrities 
in the seed are dock, soft broin<‘ grass, rye seeded brome grass, jwrennial rye grass, 
and velvet grass. 

Report on the manuring of seeds hay, 1904, W. Allan (Edinh. and East of 
Scot. t'ol. Ayr. Bui. J, pp. 21). — The results of 21 diffennit tests showed that nitrogen 
was the fertilizing ingredient most recjiiired for the crop, and that nitrate of soda gave 
a better result than sulphate of ammonia, while a mixture of the two gave a slightly 
beth'r result than either alone. 

The plat receiving 40 lbs. of nitrogen per at;rc, which was tlu* largest quantity 
applied, gave the heaviest yield of hay and the best linancial return. Nitrogen alone 
gave satisfactory results. l*hosphati*s had but little effect, and potash affected the 
yield more than phosphates. A complete application gave the iK'st yield and the best 
returns. 

Composition of forage crops, S. Tkktyakov ( Khozvnin, No. ubn. hi Zhur. 
Opuitu. Ayron. {Buss. Jour. Kept. jAituhr.)^ H {lUOo). No. i, pp. 102 ., 102 ).—It is con¬ 
cluded that owing to a higher content of plant food, esj)ecially nitrogen, in the soil, 
with a dryer climate an<l a greater amount of sunshine the cultivated plants of south¬ 
ern Russia are genemlly richer in protein and ash than those grown in western 
Europe.— p. fireman. 

Trifolium incarnatum, 1). Fjnlayson {Ayusomr Ayr. Stu., Srnl-Tcutiny Ijih. 
Farmers* Bui. .7, pp. «S’, Jiys. 7). — This is a popular bulletin giving a description of 
crimson clover with brief directions for its culture. Tlu‘ value of good seed ls noted 
and some of the impurities commonly found in the seiul are mentioned. 

Adulteration of alfalfa and red clover seed, J. Wilson ( U. Dept. Ayr.., Office 
Sec. Circ. 14, pp. 2). — A brief report on purity tests of clover and alfalfa seed bought 
in the open market. 

Three samples of red clover seed contained from 10.55 to 20.85 per cent of yellow 
trefoil, this being the only adulterant, and in 19 samples of alfalfa seed the total 
adulteration rangm from 1.25 to 45.73 per cent. (If the samples of alfalfa seed one 
contained sweet clover, 7 bur clover, 3 yellow trefoil, and 8 bur clover and yellow 
trefoil together. The largest <piantity of sweet clover found wa^^ 9.53 percent; of Imr 
clover, 18.80 per cent, and of yellow trefoil, 39.85 per cent. 

Experiments with fodder beets in 1903--4, Touknikroitx {Bui. Dir. Ayr. el 
Com. .9 {1905), No. 25, pp. 269-281 ).—The exiieriinents here reported 

were conducted at the Colonial Agricultural School of Tunis. 

The seed was planted in December, and by February 15 the plants were in goixl 
growth. The roots lK*gan to form about the lirst of April and were large enough for 
consumption by May 15, when the lower leaves began to dry, and by August 15 all 
the leaves were completely dead. Four varieties were grown, ranking in decreasing 
order of yield as follows: Geantede Vauriac, Ovoide des Barres, Disette Mammouth, 
and Demi-Sucriere. 

The results with commercial fertilizers indicated that during a dry year the fer¬ 
tilizer application remains practically without results. Barnyanl manure always 
gave the best returns. Beets in rows 40 cm. apart gave a markeil increase in yieM 
ov.er those in rows 50 cm. apart. The results indicated that, in general, planting in 
November brings much better yields than planting about a month later. 

A study of the composition of the beets showed that the maximum dry matter con^ 
tent was reached in June, and that the proi)ortion and quantity of sugar was subject 
to nearly the same variations as the dry matter. The author concludes that the 
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conditions of culture in Tunis are so different from those in France that the perform¬ 
ance records of a variety in the two countries can not be compared. 

Oom growing* in Virginia, A. M. Soule (TTi. Dept, Agr. and Imrnig,^ Farmers' 
Bui, 4^ pp, SI, figs, j:'0),—‘'Corn growing in Virginia is discussed, the total yield of the 
State compared with that of several other States, and the possibilities of improving 
the industry pointed out. Directions are given for the selection of corn and the 
growing of seed. The causes of poor yields and the influence of planting ujjon the 
yield are considert'd. Notes are given on ti .niind)er of record crops grown within 
the State, and the cost of producing corn on an 8-acTe tract of land under Virginia 
conditions is estimated. 

The production of good seed corn, C. P. Hartley ([-, S. Dept, Agr., Fanners' 
Bui. riS9,pp. JS,figs. JO). —This bulletin comments briefly on the general demand 
for w ell-bred seed corn and the need and importance of improved strains for different 
localities; describes more fully the important characters the stalk, ear, and kernel 
should iKDssess, and outlines completely a method of corn breeding including the 
choice of a strain or variety, the selection of parent ears; the lotjation, arrangement, 
and management of the breeding plat, and the selection of seed. 

Directions for the care of seed (;oru and testing its germination are also given. 
Notes by H. J. Webber on the selection an<l care of scchI corn w’^heii taken from the 
field instead of the breeding jdat are apinuided. 

Pedigreed seed corn, C. (J. Williams {Ohio Sta. r\rc. 42, pp. 11, dgm. 7).—A 
paper discussing the value of corn breeding, describing the arrangement of the breed¬ 
ing plat with directions for its management, and outlining a system by which pedi¬ 
greed and certified seed corn may be produced. 

Scorecard for dent corn [Ohio Sta. (Htr. 4S, pp. 2). —A score card for dent corn 
is given, with an explanation of the different points as they are applie<l in corn 
judging. 

Cultivation of cotton on the Odessa Experiment Field, Kutmistkov (Xeml. 
(ihaz., 1905, No. 9, pp. .}(i4, 305 ).—Kxperirnents WL‘re made with American upland 
and Turkestan cotton. The American variety gave somewhat better results than the 
Turkestan.— p. fireman. 

Fertilizer experiments with hops near Saaz, A. Maiinek {Deut. hamlw. Prcsse, 
32 {1905), Nos. 52, pp. 452~454^ figs. 5; 53, pp. 405, 400 ).—The results of these exper¬ 
iments showed that the use of barnyard manure alone had no intiuem!e upon the 
development of the hop plant with reference to its structure, and that the commer¬ 
cial fertilizers were not injurious to the (piality of the hops, as is contended by many 
producers. 

A 8tu<ly of the lupulin content pointed out the importance of using a complete 
application of commercial fertilizers. Kainit when applied in the fall or winter w^as 
preferable to 40 jier cent potash salt, while for spring applications the potash salt is 
recommended. Although barnyard manure w^as injurious to the prosier development 
of the strobile and reduced the lupuliii content, the author is of opinion that its use 
in hop culture is necessary for the maintenance of soil fertility, and that it is largely 
a question of wdien to apply it. The importance of barnyard manure in connection 
with hop culture is disijussed, and a method of conducting fertilizer experiments in 
hop yards is descrilnxl. 

The peanut and its culture, W. X. Roper {Petersburg, la.;. American Nut Jour¬ 
nal, 1905, pp. 75, figs. 12). —A brief treatise on the peanut industry of this country, 
giving directions for the culture of the crop and its preparation for market. 

The injurious effect of crude potash salts on the potato, H. SflCHTmo 
^ {Jjindw.Vers. Stat, 61 {1905), No. 5-6, pp. S97-449). —A series of pot experiments 
to determine the effects on the potato of magnesium, sodium and ehlorin contained 
. in crude potash salts is reiK>rted. 
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Sodium in the fonn of the carbonate had no injurious effect when 3.4 gm. of sodium 
oxid were supplied for every 19 of soil. The plants containing the highest quan¬ 
tity of sodium at the period of most active growth gave the best yields, and the 
injurious effect of sodium chlorid independent of a genertil action of the salt is, there¬ 
fore, considered due to the chlorin. When sodium salts were supplied the variety 
Daber took up more sodium, while in the other variety, I^o, no increase in this 
element took place*. The application of sodium salts increased the quantity of potash 
used by the plants. During the most active grow th the smiium is equally distributed 
throughout the plant, while at tlu^ close of the growing jwriotl it gixthersin the parts 
above ground. 

The <liffei*ence b€*tween varieties in the degree of injury resulting from the impuri¬ 
ties in the potash salts is ascribed to the <lifference in the nutritive effect upon the 
varieties of the potash furnished. The excess of chlorin in the leaves during growth, 
wdiich resulted from the uw* of sodium (*hlorid, is partly transported to the tubers at 
the close of the vegetative period. The older variety, Daber, which sustained the 
greatest injury, retained more chlorin in its leaves than the new'er variety, Leo. 

The quantity of potash translocated in th(^ leaves was also greater in the Leo than 
in the Dal>er variety. In either variety the application of sodium chlorid did not 
perceptibly impe<le the movement of potash from the leaves. Daber w^as betbjr able 
to use the soil potash than Leo. 

Influence of environment on the composition of the sugar beet, 1904, 
together with a summary of the five-year investigation, II. W. Wiley {U. S, 
Dept. Agr.y Bur. dhem. Bui. c%’, ]tp. 00, pi. /, c//<rr/« JO ).—In 1904 the work was con¬ 
tinued along the same lines as previously reported upon (IT. S. R., 17, p. 457). 

The seed used this season, grow'n at Fairlield, Wash., from Kleinwanzlebener 
mother beets exceptionally high in quality, germinated 169.5 sprouts per 100 seed 
balls. The beat beets in so far as size is concerned w^ere produced at Madison, Wis., 
and (leneva, N. Y., the topped beets weighing about a pound. Typical yields vary¬ 
ing from 19.9 to 14.9 tons jier acre were secunMl at Madison, Wis., (jeneva, N. Y., 
and Agricultural College, Mich. 

The beets produced in Michigan and Indiana contained al)out 15 per cent of sugar; 
thosegrowm at Geneva, N. Y., and Blacksburg, Va., 13 percent; at Ithaca, N. Y., and 
Madison, Wis., 12 per cent; ami at Lexington, Ky., and Washington, 1). ('., 11 per 
cent. The beets from Madison, Geneva, Blacksburg, Lexington, and Agricultural 
Ctdlege had a purity of over 81, wdiile those* from Wjishington, Lexington, and Ithaca 
range<l from 72 to 76 in this regard. 

The stations having tlu* highest temperature include Washington, D. C., Lexington, 
Ky., and I^fayette, I ml. The rainfall w^as greatest at Madison and smallest at Lex¬ 
ington, amounting to 22 and 13 in,, respectively. The largest number of clear days 
occurred at l..exington and the smallest at Blacksburg. The percentage of sunshine 
was not obtained from all the stations, but the data repr^rted gave Lexington the 
highest and Agricultural C'ollege the lowest. 

The results obtained at 2 irrigated stations, Pomona, Cal., and Fort Collins, Colo., 
show a great superiority of the product at the Colorado Station, which is attributed 
largely to the low temperature at that point. The mean temperature for the grow¬ 
ing season at Pomona was 8.6° higher than at Fort Collins. The precipitation at 
Fort Collins was almost as great as at Lexington. Pomona had nearly 3 times as 
many clear days as Fort Collins and 12.5 per cent more sunshine. 

It is regarded as evident that the influence of latitude has 2 components, length of 
day and degree of temperature. Results obtained at Blacksburg indicated that the 
degree of temperature is by far the more important. In general the results show 
little relation between the hours of sunshine and the sugar content, and in this 
respect are entirely in harmony with those of previous years. The figures repre¬ 
senting the content of sugar coincided, in general, with the purity of the juice and 
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the average length of day, and they show that there is a tendency to diminish the 
content of sugar by diminishing the hours of daylight. 

The data further show that a high altitude may offset a low latitude in its relation 
to the sugar content, and they illustrated that the most depressing effects on the 
sugar content are produced by the combination of low altitude and low latitude. 
The conclusion is drawn that Ix^ets rich in sugar are most readily produced under 
favorable conditions combined with a high latitude and a high altitude. 

A general summary of the data for the 5 years is given in the following table; 

General avertn/es of ayriniUnral^ analytiml^ and mrteoroloylral data from 1900-1904^ 




Num¬ 
ber of 
.V(*ar«. 


! Katl- 
mated 
yield 
per 
acre. 


Lexington, Ky. I 

Washington, D. C. 

Blacksburg, Va. j 

Madison, Wis.| 

Lafayette, Ind. 

Ithara, N. Y. 

Ames, Iowa. j 

Agricultural College. Mich 

Geneva, N. Y. 

Irrigation stations: 

Tx)gan, Utah. 

Pomona, Cal. 

Fort (Collins, Colo. 


7>m«. 
f) K. 4 
5 15.7 

:i ; 13. 

5 1 18.2 

4 7.5 

5 13.3 

3 14.2 

4 13.4 

5 16.1 

18.9 

2 8.0 

3 20.4 


Meteorological data. 


Kugar ill 
th^^ beet. 

coeffl- 

eient. 

Tempera- 

Precipi- 

Clear 

Sun- 


tnre. 

tatlon. 

days. 

Bhine. 

i*. cenl. 


^F. 

lnchv». 


P. cent. 

9.0 

71.2 

69.6 

14.9 

90 

71.6 

9.1 

71.3 

68.8 

21.5 

83 

62.9 

12.9 

77.7 

64.4 

21.9 

57 

53.7 

1.3.0 

81.4 

63.3 

21.1 

. 56 


13.2 

83.2 

07.4 

20.8 

1 71 

64.7 

13.2 ! 

[ 79.0 

62.1 

38.8 

48 

00.4 

13.8 

79.6 

66.6 

25.0 

107 

64.2 

14.2 ; 
14.6 

; H.H. 6 

8.5. 1 

62.3 

64.0 

19.8 

' 20.0 

63 

59.6 

i;}.2 

81.2 

! 62. 1 

5.9 

1 

126 1 

78.7 

14.2 

82.5 

; 68.9 

3.65 

124 i 

73.8 

14.7 

83.9 

j 59.4 

11.0 

80 

63.8 


The agricultural <lata show that in the 5 years the yields at Washington, Blacks¬ 
burg, Madison, Ithaca, Ames, Agricultural College, and (xeneva were in each case 
over 12 tons, while at lAjxington and l.afayette approximately only a half crop was 
pro<luced; and that at Raleigh, N. 0., for 2 years the crop was practically a failure. 
The general proposition established by this series of investigations is that “tempeni- 
ture, or, in other words, latitiale, is the most potent element of tin* environment in 
the production of a beet rich in sugar.” 

The results at the irrigated stations show that the ]>redorainating factor in so far 
as yield is concerned is the distribution of the water. It is also pointed out that the 
purity coeft’icient increases with the sugar content. The Inlets grown at Lexington 
were lowest in sugar and also lowest in purity, while those at (reneva with the highest 
sugar content wx*re also highest in purity. 

In studying the influence of rainfall it was observed that if its distribution or its 
deficiency produces a small crop <d undersized beets, the percentage of sugar in the 
beet is incidentally increased, while a very abumlant and well-distributeil precipita¬ 
tion producing a beet of extraordinary size diminishes the percentage of sugar. The 
renewed grow'th of beets, due to a period of warm wet weather after they have 
reached a certain degree of maturity, also reduces the sugar content. It is concluded 
that the average data secured show no direct relation l)etween the content of sugar 
in the beet and the number of clear days and percentage of sunshine. 

In comparing the composition of the soil and the yield it is shown that the soil 
diminishes the sugar content when an ovei^rowth is produced by an excess of plant 
food, and causes an increase in sugar content to a slight extent when the amount of 
plant food is insufficient to produce a normal growth. The general conc^lusion from 
these and other experiments is that the soil and the fertilizers used have only a 
limited influence upon the actual sugar content, and that this influence was inci¬ 
dental rather to the vigor of growth than to any specifle action on the sugar content 
itaell. 
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The culture of eug^ar cane and the sugar industry in Hawaii and Bd\mion, 

L. Colson {Parw: Augustin Challamel^ JlBOS, ed.y pp, 4Sl,fig». maps itj .—In dis¬ 
cussing the culture of sugar cane, the soil, planting, use of fertilizers, irrigation, cul¬ 
tivation, yield, varieties of cane, rotation of (Tops, labor, cost of production, methods 
of transportation, experiment station work with sugar cane, and planters* associa¬ 
tions are considered. 

De8(Ti])tions of a number of plantations and sugarhouses are also given. Much of 
tlie infonnation presented is (Compiled from bulletins and periodicals published in 
the Islands. The discussions on the manufacture of sugar treat of the methods and 
systems of machinery employed, the yields of sugar, uses and value of the by¬ 
products, and the cost of production. 

Assimilation in the sugar-cane plant, /. Kamerltng {Meded. Proefslat, Suiker-’ 
riet West-Jaraj A7>. pp, .9).— The series of investigations here reported has 

been previously described and the results up to date have remained approximately 
as those previously reported (JC. S. K., 15, p. 467). 

Tobacco investigations in Ohio, G. T. McNmhs and G. B. M as.sk y ( U, S, Dept, 
Ag7'.f Bur. JSods Bnl. pp.:iS ).—The climate of southwestern Ohio, the best tobacco 
soils of the region, comprising the Miami gravelly loam and the Miami clay loam, 
and the 4 jjrincipal varieti(‘s of tobac^co grown in the Miami Valley, namely, Zim¬ 
mer Sj)ani8h, Ohio seed leaf, Little Dut(4i, and Ohio Chiban, are descTibed, and a 
report on growing (/uban seed tobacco and on the introduction of bulk fermentation 
in Ohio is presented. The work in the production and preparation of the crop in 
1904 is described in detail. 

The changes in temperature from November 21 to January 30 during the fermen¬ 
tation of a bulk containing 3,950 lbs. are tabulated. The changes in h^mperature of 
the bulk after “kasing,” or adding water by artificial means, are also given. In 
the first bulk the temperature when allowed to run as high as the moisture in the 
leaf would admit did not go al)ovcf 120® F. Farly in February this bulk was taken 
down and rebuilt after each hand of tobacco had been dipped in w'ater. Within 6 
days the temperature luid reached 121® F., when the tobacco was again taken down, 
shaken out, and rebulked. In this bulk the highest temperature, 120® F., was 
reached on February 25, after which the thermometer indicated a decline in the fer¬ 
mentation. After rebulking on March 1 the temperature did not rise above 109® F. 
and fell to 98® on March 31. When the tobacco was sized, graded, and rebulked to 
age the temperature averaged 102®. 

A statement is given showing that the cost of growing Cuban seed tobacco in the 
experiment of 1904 was 10.5 cts. and the cost of fermenting and packing 4.5 cts. per 
pound. The tobacco lost in shrinkage about 13 per cent from the time it was cured 
to the time it was baled. Sixty-nine per cent of the crop was graded as heavy filler, 
16 per cent as light filler, and 14 per cent as broken and trashy leaves. On the 
Miami clay loam 509 lbs. of leaf per acre and on the Miami gravelly loam 770 lbs. 
were secured. In experiments conducted in 1902, 2,191 lbs. of fermented tobacco 
was obtained from 6 acres of Cuban seed leaf. Five acres of Zimmer Spanish this 
same year yielded 748 lbs. per acre. In 1903, 7J acres of Cuban ^ed tobacco on 
Miami clay loam yielded 3,950 lbs. of air-cured leaf, which weighed 3,461 lbs. when 
fermented and baled. 

In December, 1904, the Zimtner Spanish was sold at 16J cts. per pound, but the 
Ohio Cuban was not sold because the leaf was a little too heavy. Neither of these 
types of tobacco was up to the standard of quality, due to unfavorable climatic con¬ 
ditions. The Ohio Cuban grown in 1903 was sol^ at 35 cts. per pound, less 3 per cent 
for cash, giving a return for the finished product of $143.85 per acre. 

Complete directions are given for fermenting in bulk, together with the details of 
fermenting different types of leaf. Changes in temperature of bulks of Zimmer Span¬ 
ish, Ohio seed leaf, and Little Dutch are recorded. The Bureau introduced the bulk 



552 


EXPEBIMENT STATION BEOOBD. 


method of fermentation in 1902, when 655,200 lbs. of Zimmer Spanish was treated by 
this method; in 1903,4,212,000 lbs., and in 1904,10,208,000 lbs., consisting of Zimmer 
Spanish, Ohio seed leaf, and Little Dutch, were fermented in bulk under its direction. 

Experiments in growing Sumatra tobacco under shelter tent, 1903, W. 
F^ar {Pennsylvania Sta. Bui. 72^ pp. 11). —Cooperative exi>eriments in growing 
Sumatra tobacco under shade were conducted on two farms, one on Donegal gravelly 
loam soil and the other on Penn sandy loam. Similar experiments were made on 
the Donegal gravelly loam in 1902. 

Notes on the weatlier conditions and the culture, harvesting, and curing of the 
crop are given, together with statements relating to the expense involved in the dif¬ 
ferent operations. The crops were bulk-sweated with other Sumatra leaf, and graded 
according to the Connecticut standard. In the crop from the Donegal gravelly loam 
soil the loss from sweating and in rejected leaf amounted to 21.9 per cent. In the 
sweated crop 34.2 per cent of the leaves were graded as light-colored and 47.9 per 
cent as dark. Of the selected leaf 58.4 per cent was 'regarded as fit for wrap|)er8. 
About three-fifths of the crop consisted of leaves over 16 in. in length. 

The results so far obtained indicate that the shade-grown leaf on the Donegal grav¬ 
elly loam, lacking in luster, life, and color, is not a satisfactory substitute for imported 
wrapper leaf, but that on the lighter Penn sandy loaiYi a leaf of more acceptable 
color, better luster, and less fiimsiness is obtainable. 

Tobacco investigations in Porto Bico during 1903-4, J. van Leenhoff, Jr. 
{Porto liico Sta. Bui. 5, pp. 47^ ph. i).—This is the Spanish edition of Bulletin 

5 of the Porto Rico Station, the English edition of which has l^een noted (E. S. R,, 
17, p. 32). 

Improving the quality of wheat, T. L. Lyon {U. S. Dept. Agr.y Bur. Plant 
Indus. Bui. 78^ pp. 120). —This bulletin contains a historical and an experimental 
part. 

The historical part consists of a brief summary of a number of experiments made 
fi-ijn 1845 to the present time in this and other countries, and bearing on the influence 
of t?® harvesting, the use of immature seed, the conditions of soil and 

climrf’®? the supply of soil moisture, and tlie size or weight and the specific gravity 
of the^®®<^ composition and yield of wheat. 

The experimental part presents the results obtained by the author in breeding 
experira^^^ conducted at the Nebraska Experiment Station in cooperation wdth this 
Departme^^^* The objec t of the investigations w'as to determine whether a high or 
low nitrogen content may be a characteristic of an individual plant, whether this 
quality is transmitted to ti>e offspring, with what constant characteristics it is corre¬ 
lated and ^vhether a high j'ercentage of nitrogen in a normal matured wheat plant 
indicates a accumulaticn of nitrogen by that plant. 

The date indicate that whe i grown under the same conditions kernels of the same 
variety hifi?i^ proteid material have a lower specific gravity, weigh slightly less, 
and occupy ^ snialler volume than kernels having a smaller percentage of proteids. 
The samr relations obtain between individual spikes and individual plants, but the 
relation^ kernel and high percentage of nitrogen did not appear to hold 

betw^^ individual plants in different years. . As between kernels, spikes, and plants 
the- 'Kernels of greater weight contained a larger weight of proteids, although a lower 
-percentage. 

. The quality of high proteid content and its correlated properties, it was found, 
may be due to immaturity in the kernel, or they may belong to the normal and fully 
ripened kernel. It was further shown that plants bearing either the largest number 
or the greatest weight of kernels as* well as those producing the greatest weight of 
proteid matter and gluten have kernels of more than medium, but not the greatest 
weight 
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Seed wheat separated into heavy and light seed and sown at the rate of 1J bu. per 
acre produced much the larger crop from the heavy kernels, but only a small differ¬ 
ence in yield resulted from selecting heavy seed from the crop grown from heavy 
seed, and light seed from the crop grown from light seed, during the 3 or 4 succeed¬ 
ing years. After the first year the light seed produced a greater amount of protein 
per acre than did the heavy seed. The 2 rows of spikelets in the head presented a 
fairly close agreement as regards tlie total or the proteid nitrogen content of the 
kernels, and the same was found to be true for one-half tlie number of spikes, as com¬ 
pared with the other half on plants witli at lea.st an average number of spikes. 

The data also show that there may be quite a large variation in the proteid nitro¬ 
gen content of different spikes on the same plant. That of 800 spikes of different 
plants of the same variety varied from 1.12 to 4.95 per cent, and 351 plants of the 
same variety the following year varied from 1.20 to 5.85 per cent. As the proportion 
of gluten to proteids in kernels of different wheat plants wtus founil to vary consider¬ 
ably in certain cases, it is recommended that selec^tion for improvement should be 
based on the determination of gluten. Plants with kernels high in gluten contain a 
smaller proportion of other proteids than plants medium or low in this constituent. 

Ill wheat of the same variety grown under identii*al conditions, the relation of 
gliadin to glutenin was practically the same in plants varying largely in proteid 
nitrogen, and it is therefore assumed that an increase in the gluten content of a given 
variety raised in the same region would improve, on the average, its value for bread 
making. 

The (.‘ontent of proteid nitrogen, the kernel weight, and the total proteid nitrogen 
production by the plant are considered hereditary (jualities, and it is pointed out 
that plants possessing any of these qualities in an extreme degree show a tendency 
to produce progeny in which the same qualities approach more closely to the average, 
but that certain exceptional plants may transmit the same or more extreme qualities. 

The yield of grain |Xir plant was decreased in proportion to its susceptibility U) 
(!old, the effect of a severe winter being to reduce its tillering (capacity. Early 
maturing plants, as compared with later maturing indivitluals, gave better yields, but 
the grain was slightly lower in nitrogen (!ontent and the number of grams of proteid 
nitrogen in the average kernel was also less. Plants with heads of slightly more than 
medium size produced the largest yields of grain and were taller than plants with 
either larger or smaller heads, while plants with heads of medium size, or slightly 
less, tillered most extensively. The weight of the average kernel did not increase or 
decrease with the size of the head, although on the very largest beads it was reduced. 
The largest yielding plants were the tallest and tillered most. 

The variability of wheat varieties in resistance to toxic salts, L. L. Hahtek 
( U. S, Dept. Agr,y Bur. Plant Indus. Bui. 79, pp. .—Experiments were conducted 
to study the effect of the harmful salts present in the so-(ialled alkali soils of the West 
on the growth of wheat. 

Varieties representing very different conditions of climate and soil were selected 
and a description of each is given. The seeds were germinated in sphagnum moss, 
and only seedlings having healthy and vigorous rootlets were used. When the radi¬ 
cles were from 3 to 4 cm. long the seedlings were taken out of the sphagnum and the 
tips of the roots immersed in the different salt solutions. After 24 hours they were 
taken up, the elongation of the rootlets measured and transferred to hydrant water, 
where they remained for another 24 hours. The radicles showing additional growth 
in the hydrant water over the growth in the salt solution were considered as ha\dng 
survived, and those making no additional growth as being dead. 
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Usually the experiments lasted about 10 days, and from 60 to 100 seedlings were 
used to establish the toxic limit in each case. The results are brought together in 
the following table: 

Hesistance of wheat varieties to various sails in ternisof frnctioualpartsof a nortnal culture. 


Name of wheat variety. 

Magnc- 
slum sill- 

Magne¬ 

sium 

Sodium 

cjirbon- 

Sodium 

bicar- 

Sodium 

HUl- 

Sodium 

chlorid. 

phate. 

ehlorlj. 

ate. 

.bouate. 

phate. 

Zimmerman. 

0.0075 

0.015 

0.0126 

0.028 

0.05 

0.065 

Kharkof. 

.00025 

.01 

.015 

.03 

.0425 

,055 

Padui. 

.0075 

.01 

.01 

.0275 

. 04 ft 

.0575 

Kubanka. . 

.( J 075 

.00875 

.0075 

.025 

.05 

.0675 

Turkey. 

.01 

.0075 1 

1 .015 

.0275 

.0425 

.05 

Mark>uani. 

.( H )75 

.01 

.008 

.0225 

1 .0475 

i .055 

Budapest. 

.01 

.0125 

.006 

.025 

.0375 

.0475 

Preston. 

.005 1 

.m 

.0125 

.025 

1 .035 

.066 

Chul. 

.005 

.005 

. 012 r > 

.025 

.04 

.045 

Average. 

.( K )756 

.0095 

.0109 

.020 

.0483 

.0642 


The ash constituents of the wheat seedlings were also determined, but no correla¬ 
tion between the amount or the composition of the ash and the resistance of the seed¬ 
lings to saline solutions was establishc'd. The author compares some of his results 
with those obtained by other investigators in work with lupine and maize, as follows: 


Differences in the toxicity of the same salts to uiieaty lupine^ and maize. 


Salt. 

I 

Wheat. 

legree of concentration. 

hupiiu*. 

Maize. 

l*art.s of a 

! Parts per j 

Parts of a i 

Parts per 

Parts of a 1 

Parts per 


normal 

> 100 , (XK) of 1 

normal 

100,000 of , 

normal j 

100,000 Of 


solution. 

solution. 1 

•Moluiion. ' 

.solution. ' 

.solution. 

solution. 

Magnesium sulphate. 

0.007 

39 

0.00125 

7 1 

0.25 

1,400 

Magnesium chlorid. 

i .009 

108 ' 

. 0025 

12 1 

.08 

384 

Sodium carbonate. 

.01 

52 1 

217 ! 

. tK )5 

26 1 

.015 

78 

Sodium bicarbonate. 

.026 , 

.02 

167 

.05 

417 

Sodium sulphate. 

1 .043 

302 

.0075 ' 

63 1 

.05 

353 

Sodium chlorid. 

. 05-1 

3 i:i j 

.02 

* 116 1 

__ i 

1 .04 

232 


It may be observe<l from tiiis table that wdiile magnesium sulphate is the most 
toxic to the wheat and the lupine of all the salts ii8e<l, it is the least injurious to maize. 

It is shown that the ratio of resistance of one variety of wheat to another varies 
for different salts, lieing in general greater for the more toxic salts and smaller for 
those less toxic in their effects. The greatest ratio of resistance between varieties, 
l:vl, was observed in the tests with sodium carbonate and magnesium <*hlorid. In 
the magnesium sulphate tests this ratio between the most and the least resistant 
varieties was 1:2. The average resistance of a variety was not correlated with its 
resistance to the different individual salts. 

It is pointed out that a variety averaging least in resistance may be much more 
resistant to a particular salt than the variety averaging highest, and that this fact 
may be of value in selecting varieties for soils containing an excess of some one salt. 
Varieties from localities where toxic salts are abundant in the soil are most resistant 
in water cultures to these salts, while those from humid regions are less resistant. 
Individual variation makes the establishment of the toxic limit in some varieties 
more difficult than in others. In all cases the resistance of a variety must be worked 
oat for itself. 

All the salts used, except sodium carbonate and sodium chlorid, acted as stimulants, 
the elongation in some cases being twice that occurring in hydrant water. It was 
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found tliat absoluUdy pure dintilled water doen not hinder development, but that 
traces of zinc are sutticient to kill the root tips in 24 hours. It is believed that water 
culture experiments nuiy lx‘ a means of saving several years of selection by indicat¬ 
ing whether a vari(*ty is ixdapted to soil conditions in a particular region. 

Oultivatiou of wheat at the Bathurst Farm, R. W. Peacock {A<jr. Oaz. N. S, 
Wfdes^ K) (J90o), No. J, pp. V>f>-4o9y Jig. 1 ).— The cultivation of wheat at the farm is 
descritol and the results with a list of varieties rej)orted. Among 11 varieties Tar¬ 
ragon and (Cleveland led in jiroductiveness, \vith yields of 28 bu. 48 lbs. and 86 bu. 
21 lbs. per acre, respe<dively. 

Cultivation of wheat at Glen Innes Experimental Farm, R. H. ( iennvs {Agr, 
(hiz. N. S. Walf‘Sy W Nn. fty pp. —Wheat was grown at tliis station 

at an elevation of over 8,000 ft. and with a rainfall of 14.5 in. during growth. 
The varieties leading in yield were Sussex, with 84.26 bu., and Tardent Blue, with 
80.5 bu. per acre. 

The position of the wheat grains in the head in relation to seed selection, 

J. Ai)or.tan (Ztschr. Lnndtr. Vemichnir. (>e.nterr.y S (1905), No. pp. 009-0:^8 ).—The 
results of the investigation hen^ rep<»rte<l show that the heaviest kernels stood lowest 
in mealiness and highest in protein (‘ontent. In connection with these (pialities these 
grains also ranged first in s})ecitic gravity, and the author points out the value of this 
fact in selecting them for seed by means of centrifugal force. 

From the data obtained the author concludes that the third or fourth kernel in the 
spike, counting from below, is the heaviest an<l probably also highest in sj)ecific 
gravity, and recommends therefore that these kernels be selected for seed. 

The quality of the seed in its relation to the yield of wheat, ,1. Adorjan 
(Ztschr. Landw. Vcrmrloor. Oerter v., 8 (1905), No. 0, pp. Oi^O-Od ^).—The results of an 
experiment with selected seed, conducted in <luplicate, show that the seed represent¬ 
ing the fourth kernel from the lower end of the spike produced the largest yield, and 
that the productivity of the seed dt*creased as the k<*rnels were taken higher or lower 
in the head. 

Variety tests with winter rape, T. Kemy (Dmt. Landiv. Presac, 8^^ (1905), No. 54^ 
p. 4112). —Seven varieties were drilled August 15, at the rate of about 11 kg. jx^r hec¬ 
tare in rows 80 cm. apart. 

Canadian, one of the earliest varieties, ranked first in yield, with 26,600 kg. of seed 
per hectare. Dutch rape, which yieldetl the largest quantity of straw, was one of the 
lowest in seed i)ro<hiction. Canadian also led in fat content of the grain, with 43.91 
per cent. The results likewise indicated that the rank-growing Holstein rape is best 
adapted to a good soil and a mild winter climate, w^hile Dwarf rape can be grown on 
poi)r s(nls and under more unfavorable weather conditions. 

A common error in germination tests (Abn. In, Cerdhl. Ayr. Cheni., 84 ( 1905), No. 
4, pp. 258-255).—The germination in a seed tester of 81 samples of seed of oats and 
wheat ranged from 49 to 99 per cent, but the results obtained with this seed under 
field conditions differed widely from these figures. 

Of oats having shown a germination of 94 per cent only 54 per cent was viable in 
the field, and of another lot with a germination of 81 per t^ent in the tester only 18 
per cent produced plants when sown in the open soil. Two lots of wheat having 
shown a germination of 68 and 62 per cent contained only 8 and 4 per i^ent, respec¬ 
tively, of viable seeds under field conditions. The average difference in germination 
in the tester and viability in the field was 84 per cent. 

This seed was produced under abnormally low tenq^erature conditions and had 
been injuriously affected by early fall frosts. Upon further investigation it was found 
that the embryos either lacked normal development or had sustained injuries. The 
embryos in many cases were bent and in some instances approached a spiral shape. 
An injured condition was also manifested by a brownish-colored tip or base. 
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The vitality of buried seeds, J. W. T. Duvbl ( U, 8, Dept Agr,^ Bur. Plant 
Indus, Bui, 8Sf pp, 22^ pU. 3, fig, i).—From December 19 to 23, 1902, 32 sets of 112 
samples of seeds, each representing 109 sj^ies, 84 genera, and 34 families, were mixed 
with earth, plare<l in porous clay i>ots, and buried in heavy clay soil. Eight sets 
were buried 6 to 8 in. deep, 12 from 18 to 20 in., and 12 jnor»‘ from 36 to 42 in. deep. 
Of the larger kinds each sanii)le contained 100 seeds, but for most samples 200 seeds 
were token, (’ontrol haiuples were stored in cloth bags in a dry room. 

A complete series of 3 sets ^\as token up ir^ November, 1903, and subjected to 
germination tests in tlie greenhouse, together wth complete sets of I'ontrol samples 
tested in the greenhouse and in tlu* germinating chandler. The tabulatiHi results of 
the tests shou that 24 spe<‘ies of tlu‘ burieil seeds had either decayed or germinate<l 
and afterwards decayed, ami that the seeils of 73 specie's had not completoly lost their 
vitality \Nhile buried. Itesults as to the remaining siK'cies were indefinitt*. 

Corn, sweet corn, corn cockle, cabbage, cotton, peas, beans, buckwdieat, wheat, 
and barley were all decaye<l when taken up. The seeds of cheat (Hromun seralinus) 
and upright cheat ( B. riicemosan) completely lost their vitality, and it is <‘oncluded 
that wher(» cheat is found in grain fields <ir elsew’here it has come from seed recently 
sown. 

In studying the relation of depth of burial to vitality the average germination of 
all samples was found to be as follows: Original tests, 63.2 per cent; control samples 
in germinating chamber, 57.5; control samples in greeidiouse, 53.2; samples buried 
6 to 8 in,, 20.5; buried 18 to 22 in., 26.5; tuid liuriod 36 to 42 in., 31 per cent. The 
seeds of theTrifoliums and closely related genera, including Lespedezaand Medicago, 
deteriorated very greatly while in the soil. 

The seeds of the common cultivated sunflower, common garilen lettm'i*, and oats 
had lost their vitality, wdiile those of the wild sunflower germinated 43.5, 64, and 
66.5 jier cent; those df prickly lettuce 63.5, 69, and 69.5; and of wild oats (Arena 
fatiui)y 9, 8, and 18 per cent, respectively, for the 3 different depths. 

From these results it is pointed out that many weeds can be destroyed by deep 
plowing and leaving the soil undisturbeil for some time; that the set'ds of cultivated 
plants lose their \itolity, w’hilethe secnlsof weeds retain their jiower to grow" remark¬ 
ably well when buried; and that the vitality in all setMls is best jireservetl by careful 
harvesting ami storing in a dry ami comparatively cool jilace. The results further 
iudicateil that the deejK^r see<Is are buried the better tlie vitality is presi'rved; that 
hard seeds of the same species retain their vitality much better than those with softer 
seed coats; ami that unhulled seed, esjiecially of tlu^ grasses, retains its power of 
growth better than hulled si*ed. 

Destruction of wild mustard, J. B. Martin (Prog, Agr, ef Vit, [AW. ^6 

(1903), No, Jl, pp, 034.-036 ),—Of different solutions useil for the destruction of wild 
mustard, a 3 per cent solution of copper sulphate and a 20 jier cent solution of iron 
sulphate were most effective, but the iron sulphate was injurious to the crop. 

HOETICTJLTUBE. 

Tomatoes under glass. Methods of pruning tomatoes, G. E. Stone (Masm- 
chusettsSta, Bui, 103^ pp, S-28^ 88, 89, figs, 6), —A summary is given of the results 
secured at the different experiment stations in this country with tomatoes as regards 
soils and fertilizers, solid lieds and benches v, pots, transplanting, pollination, time 
required to grow^ crop, yield per square foot, pruning, etc., with the details of experi¬ 
ments by the author on pruning tomatoes. 

In one experiment, when a few of the lower leaves were removed from plants 
trained to a single stem, there.was a gain of 32 per cent in stem growth and 18 per 
cent increase in the size of the fruits over unpruned plants. In 3 other experiments 
extending over 1, 2, and 3 months, respectively, wHh plants trained to 2 stems, the 
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removal of the lower half dozen or more leaves resulted in an increased gain in size 
of the fruit of 21, 10, and 6 per cent, respectively. These results indicate that the 
beneficial influence of pruning off the lower leaves gradually decreases with time. 
The results of experiments in training to different numbers of stems is summarized 
in the table below: 


Yield and. nize of tomatoes Ijy different systems of prunitig. 


System of primin^f. 


One Stem. 

Two stems. 

Three stems. 

Four stems. 

Normal. 

Three Htems, leaders cut 


Number 

of 

plants. 

Average 
weight of 
fruit. 

Average 
weight of 
fmit per 
plant. 

Average 
number 
of fruit 
per plant. 

17 

a rams. 

, 112 i 

^Iranis. 

4,135 

.38 

no 

9«'> 1 

4,874 

60 

' 2.'» i 

90 i 

5,212 

67 

! ^ 

8o 1 
84 1 

5,027 

58 

19 1 

4,:i8.S 

63 

! s 

150 1 

5.444 

36 


When the leaders were not cut back the smallest mimlx^r of fruit per j)lant was 
obtained on the plants trained to a single stem. These fruits were nf good size and 
the {dants thus trained produced the earliest fruit of all the different methods of 
training. The yield also on eciual amounts of trellis space was the greatest by this 
system of training. 

“The greatest average weight of individual fruit, as well as the greatest weight i)er 
plant, liowever, was given by the 8-stem system where the hader was headed in, 
whereas in the average nnml)er of fruit per i»lant this system is lowest. There was 
only one experiment in which heading in was practiced. ... In general, how¬ 
ever, these experiments show that if we wish to obtain large fruit with a tolerably 
good numlxir per plant the single leader constitutes one of the best systems, with the 
2, 3, and 4-shoot systems following in tolerably uniform succession. No doubt the 
largest fruit and the greatest ac(!eleration in maturity can be obtained by heading in 
the leader*. . . . 

“Undoubtedly the best system growing gn*enhouse tomatoes is to plant 12 to 
Id in. apart in the rows, pruiu* to the l-.stem system, and liead in or cut back the 
leaders alfove the fourth or sixth cluster of fruit, as circumstances require.” 

The principles of mushroom growing and mushroom spawn making, 
B. M. Du(iGAK (U. S. Dept. Ayr.j Bor. Plant Indus. Bnl. .SV7, pp. GO j pis. 7). —The results 
are here given of a number of years' research work on the problems of mushroom 
culture and spawn production. The more popular results of the work, including 
efficient methods of spawn j)roduction, are reported in one of the farmers’ bulletins 
of this Department (K. S. K., Id, p. 3(17). 

In the present bulletin the more technical phases of the work are given, including 
the results of spore germination, studies of different nutrient solutions, tissue cultures 
of different species of mushrooms and media for their growth, temi)erature and 
moisture experiments, comiX)st preparation, installing, spawning, and casing lajds, 
comparisons of different kinds of spawn, exi)eriment8 in mushroom culture, and tests 
of the vitality of mushroom spawn. Detailed directions are given for mushroom 
si>awn making on a commercial scale. An account is also given of the cave facilities 
in the Unite<l States and a discussion of the open-air culture of mushrooms The 
principal species worked with was Agaricm campestris. 

Further work by the author has confirmed the results of Miss Ferguson (E. S. R., 
14, p. 121) relative to the value of small portions of mycelium of the mushroom 
fungus in stimulating spore germination. The tissue-culture method of spawn pro¬ 
duction has been satisfactory for at least 40 species of mushrooms grown. The addi¬ 
tion of nutrient salts to sterilized meilia in tissue cultures was not found useful. Acid 
medi^ does not give satisfactory results. 
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The best temperature at which to grow mushrooms is placed at 53 to 58® F. They 
grow more rapidly at a higher temperature, but such higher temperature also favors 
the development of foreign fungi, molds, and bacteria, as well as insects, and the 
quality of the mushroom does not appear to lx* as good as with the lower tempera¬ 
ture. Freshly fermented manure gives the best re>«ults in mushroom culture and 
should include the straw used in bedding the animals. Cereal straw appears to be 
better than that from grasses. The manure from liorses fed hay and green feed does 
not give satisfactory results. 

Commensal fertilizers appear to add nothiifg to the value of good horse manure 
for mushrooms, though beds to which cotton-seed meal were added gave slightly 
increase<l yields. The experiments indicate that the teni|)eraturc of the beds should 
be allowed to fall to about 70® F. before they are spawned. Exhausted l)eds should 
be discanled from the standpoint both of profit and siinitation. 

Outdoor mushroom culture is seldom commercially profitable, sinc’e temperature 
and moisture conditions can not l>e controlled. It is thought that the most favor¬ 
able regions for mushroom (julture out-of-doors are in Eureka and 8an Francisco, 
Cal. The absolute moisture condition for musbroom beds and bricks in spawn 
making is placed at 40 per t^ent. The vitality of spawn appears to decrease rapidly 
with age. Brick spiiwn appears to maintain its vitality longer t ban the flake material. 

A number of American firms are now manufacturing spawn in accordance with the 
methods described by the author. About 50,000 bricks were sold in 1904, and it is 
believed that this amount will be increased to several hundred thousand in 1905. 

Pure culture mushroom spawn, F. Canninc^ {Amer. Floriat, ^.^4 {190.5)^ Xo, 89 
p. 1029 ).—The author states that he has used a number of pounds of the pure 
mushroom spawn developed by this Department. 

A noticeable feature of the muslirooms pnxluced from this spawn appears to be the 
evenness of size, weight, solidity, and temlerness. At the time of writing mushrooms 
averaging J lb. in weight were being pick(*d which had not lost their tenderness. 
The Columbia variety is considered especially satisfactory, it looks well for market. 

Edible and poisonous mushrooms, G. Mi’CAJiruv {Bui. X. (\ Hd. Agr., 26 
{1905)^ No. y, Sup., pp. S-24,Ji(/ff. 4). —A lx)taiiical classification and illustrations and 
descriptions are given of a large number of e<lible and poisonous mushrooms which 
grow in North Carolina. 

The American fruit industry and the development of American fruit 
exports, P. J. Hchlosser {Die nmerikanittche OhHthtdmtrie tind die Entivickelung des 
amerikanischen Ohatexjwrtes. Frankfort: TroivitZi<vh A' Son^ 1905, pp. 72, dgm. l ).—The 
author visited America and describes the fruit industry in different sections of the 
country with reference to cultural practices and the utilization of the different fruits. 
Statistics are given showing the exports of fresh, canned, and evaporated fruits 
from the United States to different countries of the world. 

General considerations in regard to pruning, G. E. Stone {Mamwhusetts Sia. 
Bill. 105, pp. 33-39, figs. 3 ).—A discussion of some of the general principles of prun¬ 
ing plants. 

Winter injury to fruit trees, II. J. Eustace {New York Stale Sta. Bui. 269, pp. 
323-348,pi. 1). —An account is given of the injuries to fruit trees in different sections 
of New York during the winter of 190H-4, which was unusually long and cold, and 
of different methods of treating injured trees. 

The minimum temperature of the winter ranged from —10® to —15® F. in the fruit¬ 
growing sections of western New York and —40® F. in the Hudson River Valley. 
The season of 1903 had been especially trying on the trees, owing to early and pro¬ 
longed drought, excessive fall rains, and serious ravages by insect pests. These fac¬ 
tors combined with the long cold winter (;aused the unusual injury. All kinds of 
fruits were more or less injured, the peach and pear suffering most. The branches 
and tronks were most commonly injured, the roots seldom. 
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The external appearance of injured trees at the end of the winter was normal, but 
upon cutting into the trunk anywhere above enow line the bark and wood showed 
marked discoloration wliieh decreased in intensity from the snow line up. It was 
found impossible to tell by the appearance of the wood and bark in the spring whether 
a tree was dead or not, since some tr(‘es in which f>oth wood and bark were discolored 
black and which all Mieved were dead recovered from the injury and made a good 
growth during the succeeding tw(> years. The intensity of the discoloration, how¬ 
ever, is an index of the degree of injury. 

Peach trees, 1 to 6 years old, were much less injured and recovered much more 
rapidly than older trees. Badly discolored j^ear trees, 2 to 5 years old, usually 
recovered. Generally speaking, older trees were much more seriously injured than 
young trees. Orchards located on low sites and in hollows or pockets were injured 
most and the wind damaged many orchards on exposed w(*8tern slopes. A list is 
given of varieties of aj)ples, peaches, pears, chcTrit^s, blackl)errie8, (piinces, and grapes 
that were most injured. 

In experiments to determine the best method of pruning injured trees some young 
trees were cut back below the snow line. Old(‘r trees were sometimes cut back to the 
lai^e limbs or ‘‘dehorned,” sometimes moderately pruned, or left nnpruned. Peach 
or p€»ar trees, 7 or S years old or more, when prune<l back to the main branches, were 
killed, while the young tre(‘s thus treated generally recovered and made a satisfac- 
t<>ry gr<jwth. Both oUl and young trees moderately pruned back usually made a 
go(Mi recovery and were often thus saved when trees not pruned back at all died. 
Many of the trees not treated at all, however, recovered from the winter injury and 
made a fair crop of fruit in 1905. Trees that <lid not bear a croj) of fruit in 1904 
made a much better recovery than those that carried even a light crop. Moderate 
pruning on tin* whole gave much more favorable results than no pruning. 

The apples of New York, I, 8. A. Beach, N. O. Booth, and O. M. Taylor 
York State Sta. Rpt. WOdy pt. 2, pp. 409^ pis, J29,ji<j8.10 ).—A comprehen¬ 
sive account of the apples grow n in New' York, including notes on the botanical 
classitication of apples, the origin and devclotHnent of apple culture in New York, 
the adaptation of varieties to particular regions, and a discussion of what a variety 
is, w'ith technical descriptions of all of the. varieties of winter apples grown in New 
York and an account of their commercial importance. 

The apples described include varieties w hicdi are in season with Tompkins King 
and Hubbanlston and all those w hich ripen latei^. Under each variety described 
references to the literature on the variety are lirst given, its synonyms are then noted, 
folio well by an historical account, and then a description of the tree, fruit, season of 
ripening, uses, etc. 

On account of its completeness this report should prove of unusual value to orchard- 
iste. It is attractively and substantially bound and the numerous half-tone and col¬ 
ored plates serve a distinctly useful purpose in the determination of varieties. 

Fifth report of the Woburn Experimental Fruit Farm, Duke of Bedford 
and S. U. PrcKERiNo ( Wohum Edpt. Fmit Farm Rpt.j 5 [1905), pp. 121^ pis. 2 ).—This 
report deals with the results of experiments wdth apple trees. The work was begun 
in 1894 and has been carried on continuously since. 

The general plan of the experiments and results secured up to 1900 have been 
previously noted (E. S. R., 12, p. 749). The injurious effects of grass on apple trees 
and the probable cause of the same has since been reported upon (E. S. R., 15, p. 
474), as has also the results of fertilizer experiments (E. 8. R., 16, p. 875). Most of 
the work has been carried on with dwarf trees, though standards have been used in 
many instances. 

The size of the leaf and fruit of apple trees has l)een found to decrease quite uni¬ 
formly with the age of the tree up to ten years. The size of the fruit does not 
l^>pear to be influenced by the size of the crop so long as the crop is not so excessive 
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as to overload and weaken the tree. Thinning the crop below this limit is^ there¬ 
fore, of no advantage. Cutting back the trees at the time of planting out htU9 resulted 
in more fruit than where the trees were not cut back until a year later Unpruned 
trees have borne crops three times the value of those pruned severely and 60 per 
cent greater than those pruned moderately. It is thought that wdth precocious t^ees 
these results might not hold. 

Summer pruning, shaping, and pinching have not produced useful results. No 
difference in results has been observable w^hether trees were pruned in the early fall, 
midwinter, or spring, or whether they were pruned during or just before hard frosts. 

Root pruning trees every year practically stopped all growth. I^css frequent root 
pruning resulted in proportionately less injury. Recovery began the second year 
after root pruning was done and was accompanied by relatively heavy fruiting. Two- 
year-old bush apple trees proved better for transplanting than 1,3, or 4 year old trees. 
Two-year-old standard trees also proved better than 4-year-old trees. 

The effect of grass 5.5 and 6 ft. away from apple trees produced marked results. 
The crops on these plats were more than double the normal without any diminution 
in the size of the fruit. The fruit which normally ^\as of a deep green, occasionally 
tinged with red, assumed a brilliant red color, and in storage kept much better. 
The variety Potts kept 3 months longer than usual, and Bramleys were still good in 
June at the time of writing. 

The serious injury of grass on the growth of apple trees, when it occupies the whole 
area under the trees, was brought out in former reports (K. S. R., 12, p. 749; 15, p. 
474). The present experiment is believed to illustrate how a kind of treatment that 
is very injurious when carried to excess may be very beneficial when adopted in 
moderation. The amount of tree roots which entered the grass area was determined 
in 3 instances and amounted to but 0.9 to 2.4 ounces per tree. “Yet they must have 
conveyed something to the trees whi(‘h has been sufficient to modify the whole char¬ 
acter of the crop. This points strongly to the view that the action of the grass is 
due to some active poison.” 

Notwithstanding increased crops, higher colored fruit, and improved keeping qual¬ 
ity, growers are cautione<l against attempting to improve their fruits by partially 
grassing over their orchards, since the line between beneficial and injurious effects 
of grass is \ery narrow ami requires further study. No difference has been noticed 
in the action of differtuit grasses on the fruit. Grassing over jM^ars, cherries, and 
plums has led to the same injurious effects as with apples. The application of iron 
sulphate or ujanganese sulphate at the rate of 27 lbs. i)er acre has had no noticeable 
influence on the color of apples. 

Careless planting of trees, such as hacking off the roots with the spade, huddling 
them into too small holes w'hen planting, pointing the roots downward, filling in 
the holes and packing dowui the dirt without any attempt at working it in around 
the roots, reHulU‘d in impairing the vigor of the trees during the first year or two, 
after which the trees recovered and at the end of 3 or 4 years had made a much 
better growdh on an average than trees planted carefully according to accepted 
methods. 

The reason for this better growth is thought to be explained by some other experi¬ 
ments in which trees were planted 2 ft. deep or more. The roots of the trees thus 
treated made no growth, but a new system was established from dormant buds at the 
usual depth, after which these trees made unusually good gains, overtaking trees 
planted normally. The point is made that this entirely new root system which had 
never been disturbed by transplanting served the trees better than the old system, 
and it is held that careless transplanting, combining the methods noted above, would 
likely lead to the establishment of a new root system. 

Shortening the roots one-third ofdheir length at the time of transplanting impaired 
the vigor of the growth of the trees but little, but removing two-thirds seriously 
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dwarfed the trees. Trees set 3 ft. deep in the ground and the soil put back in either 
reversed or regular order resulted in the dying of the old root system and the develop¬ 
ment of an entirely new root system at the usual depth of 6 to 12 in. 

The older the trees were at the time of transplanting, the longer was the time 
required to develop the new root system. Trenching or subsoiling the hard clay 
subsoil of the experimental plats was without benefit to apples. Planting trees 4 in. 
too high or too low has not made any difference in the results obtained, the trees 
having readily adjusted themselves to their normal level. Trees appear to sink into 
the ground as they grow. 

Mixing peat or compost in amounts equal to the bulk of soil removed in a square 
yard in planting has resulted in an increased growth <lue, it is thought, to the poor 
physical condition thus brought about. No such benefit has been obtained when 
chalk, flints, or gravel have been so used. Very early fall j)lanting of trees was 
found advantageous, but there was no choice between plantings made in November 
and the following April. 

The removal of apple blossoms was found very beneficial in the growth and future 
productiveness of early-bearing trees. Trees thus treated appeannl to hear heavier 
crops for several years afterwards and not only the year when they were first allowed 
to bear. With varieties that come into bearing later it was not of so much advan¬ 
tage. During the early life of apples th(» trees may hear well or badly for several 
years in succession, hut as they grow’ ohhn* there is a strong tendency tow^ard bear¬ 
ing only in alterpate years. 

Extensive tables are given showing the measurenumts, etc., of the trees reported 
upon in the different experiments mentioned al)ove. In the text the experiments 
themselves are explained and discusso<l at length. 

The ripening of peaches, W, D. Bigelow’ and H. C. Gore {Jour. Atmr. Vhem. 
Soc.f^T {1905) y No. <?, pp. 915-93^). — A study was made of the composition of peaches 
at various stages of grow’th. The w’orkof analysis began immediately^ after the June 
drop. The fruit wjis examined tigain when th(‘ stone began to harden and could be 
cut through with a knife only with difficulty, when market ripe, and w hen fully ripe. 
The varieties Triumph, Rivers, Early Crawford, Stumj), Elberta, Orange Smock, and 
Heath Cling were employed. The results of the analyses at the different periods of 
development are given in tables. The season w’as abnormal, being very humid up to 
August 10 and very dry after August 20. 

The data secured show that the peach contains practically no starch at any stage 
of growth. Betw’een the time of the June drop and the market ripeness of the peach 
the w’cight increased on an average from 0.51 to 78.50 gm., the solids in the flesh 
from 0.0 to 0.72 gm., and the percentage of flesh from 04.55 to 02.40, while the weight 
of the atone decreased from 32.5 to 0.80 per cent of the weight of the w’hole peach. 
The proportion of solids to water in the flesh remains fairly constant throughout the 
whole period of grqw’th. The stone, on the other hand, becomes harder and the 
percentage of water decreases. 

The flesh of the peach increases in weight about eleven times between the June 
drop and market rii)eness. The weight of reducing sugars increases nearly eight 
times, and sucrose and acids increase considerably more than this. The various 
fornjs of nitrogenous substances all increase in w’eight from the beginning to the end 
of the period of observation. Only 3 varieties of peaches were analyzed when fully 
ripe. Between market ripeness and full ripeness considerable growth takes place, 
there being an increase in both water and solid content and in reducing sugar and 
sucrose. 

Studies on peaches, W. D. Bigelow and H. C. Gore ( V, 8. Dept. Agr.j Bur. Chem. 
Bui. 97, pPf S9).—Pa.rt 1 of this bulletin is made up of compiled analyses of peaches; 
part 2 deals with the changes in chemical composition of the peach during growth 
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and ripening, and part 3 with the effect of storage on the composition of peaches. 
Fart 2, dealing with the changes in peaches during growth and ripening, is noted 
above from another source. 

In studying the effects of storage on the composition of market ripe peaches, one 
lot of fruit was kept at ordinary room temperature (77 to 86° F.), another in cold 
storage (32° F.), and a third lot in a common refrigerator (54 to 59° F.). Bjr each 
method of storage the fruit lost weight, due not only to evaporation, but to actual 
decrease in the solids of the flesh. By storing at ordinary summer temperature 
marked changes occurred within 2 or 3 days.' 

The life of the peach can he prolonged only by reducing the temperature quickly 
after picking. Peaches stored at 32° F. changed much more slo^ ly in composition. 
At the end of 3 or 4 weeks, however, the flesh may begin to discolor and there is a 
loss of flavor. The changes in the composition of peaches stored in a common 
refrigerator were intermediate between those stored at summer temperature and those 
in cold storage. 

Besides the above experiments other data are given for the storage of very green 
peaches and of peaches taken when the stone was hardening These were placed in 
a common refrigerator at a temperature of 53.6 to 59° F. The results of these 
experiments on the whole were quite similar to those obtained when more mature 
peachesere stored in the ice box. ^‘The rate of ripening of the green peach is not 
markedly more rapid than that of the more mature fruit.” 

Plums for home and market, W. .T. Ctrekn and F. H. Ballou {Ohw Sta. Bui. 
169f pp. 229-258y figs. 19). —Directions are given for the planting and care of plums 
and descriptions of the sorts of Kuropean, Japanese, native, and hybrids that succeed 
best in the vicinity of the station. 

The varieties described in each of these classes are arranged according to the sea¬ 
son of ripening, beginning w ith the earliest, and the dates of blooming and period of 
ripening are noted in each case for the season of 1904. Many of the varieties men¬ 
tioned are illustrated. In conclusion, a table is gi^ en showing in condensed form the 
classification and description of 107 varieties of plums grown at the station, with 
other data as to i>eriod of bloom, size and form of fruit, color, qualitv, etc*. 

Hybrids in their relation to grafting and wine, L. Daniel {Rev. Vit.^ 24 
{1906)f Xo. 606, pp. 89-96). —The conclusions of the author are to the effect that 
there is a variation in vines which results from grafting, but this variation may be 
either useful or harmful. 

The best varieties of French grapes can not be improved in quality by grafting, but 
may be rendered more resistant by this method. Hybrid grapes may be improved 
both in quality and resistance to Phylloxera by grafting. Variations produced by 
grafting appear frequently to be hereditary in vines. On this ac(»ount the author 
advises the establishment by the goveniment in the experimental fields now exist¬ 
ing plats for the preservation of all the old French varieties as a means of compari¬ 
son with future varieties and variations. 

Analyses of American grape shoots, J. GispAa {Ann. Inst. Cent. Ampilol. Roy. 
Hongrois, 3 {1905), Xo. 2, pp. 67-166, dgms. i?).—Tables containing analyses of a large 
number of shoots of the varieties Portalis, Monticola, and Metallica of Vitis riparia 
and V. solonis are given with comments. The analyses show the size of the cuttings, 
water, dry matter, ether extract, and ash content. 

The passion fniit, W. J. Allen {Agr. Gaz. X. S. Wales, 16 {1905), Xo. 6, pp, 
602-^06, pi. 1, figs. S). —An account of the culture of this fruit in New ^uth Wales, 
with a colored plate of the leaves, flower, and fruit, and illustrations of different 
vineyards which have been planted to it. 

Notes on the growth and culture of vanilla, J. CosTANTiN‘(Jbttr. Agr. Trop., 6 
(W5), Xo, 4S, pp. 163, W).—Mention is made of the r61e which fungi play in the 
development of orchids, more especially of vanilla, as an explanation of the practice 
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of planters in Reunion of tearing the vanilla vine from its living support at the time 
of flowering. The symbiotic relationship of vanilla and fungi has been previously 
noted (E. S. R., 16, p. 861). 

In the author’s investigations the period of flowering was considerably retarded in 
the presence of the fungus. Ry tearing the vine from its living support, therefore, 
the injurious effect of tlie fungus is minimized and this practice is given a rational 
explanation. 

Vanilla culture in the Hawaiian Islands, A. Inkersley ( World To-Day, 9 
(1905), No. S, pp. 101^, 1013). —An account of planting about 8,000 cuttings of 
vanilla in the region of Kona, Hawaii, where it is believed the climate is especially 
suitable for this crop. 

A revised classiflcation of roses, 1905, J. (1. Raker (.Jour. Linn. Soc. \_Lon- 
don], Bot., 37 (1905), No. :?53, pp. 70-7.9). —A revised analytical key is given to the 
various groups of roses. 

Our native orchids, W. II. (Jibhon an<l Helena L. Jkia.ikkk (Nnv York: Double¬ 
day, Page, dc Co., 1905, pp. A^VA'IT} 1.58, j)h. 58, Jign. 17). — Illustrated descriptions 
with key are given of the orchitis native to the region from Kansas east to southern 
Virginia and north to Manitoba and labrador. 

Ether forcing without a greenhouse, Flora L. Marble {(hird. Mag. [iV. K], 

(J905), No. 2, pp. 64, 65, Jigs. 7). —An account of the etherization of 2 azaleas, 2 
lilacs, and 2 deutzias in an old-fashioned chest and their subsequent growth in the 
living room of the house. 

Ry etherizing these shrubs 72 hours from November 4, blooms wi‘re secured at 
Christmas time, the average cost of etherizing being 15 cents per plant. One azalea, 
Simon Mardner, 1 lilac, Charles X, and I deutzia were given a double dose of ether¬ 
ization with half the quantity of ether first used. This proved especially beneficial 
with these varieties, since the 1 deutzia etherized for only 72 hours failed to start 
into growth until late in the season, not producing bloom until February. 

Two examples of grafts, L. Daniel ((*ompt. Rend. Acad. Sn. [Pari«], I41 (1006), 
No. 3, pp. 314, :^15). —Tall morning glory (Ipomeea purpurea) and QuamoelU eocchiea 
were grafted by the author on the sweet potato (Bafufa.^ ednlls). 

The first 2 are annuals, while the sweet potato in that c*limate is perennial, devel¬ 
oping very slowly and producing tubers only at the end of several years. On the 
other hand, the 2 plants mentioned first are well adapted to the climate. As a result 
of these grafts tubers the size of I cm. were forme<l at the end of the first year, the 
tul^ers formed when Q. rorcinea was used as a scion being smaller than when tall 
morning glory was used. The control sweet potatoes which had not been grafted 
produced no tubers. 

In another instance Ilelianthua multijforux, which is iierennial and in that climate 
reproduces itself exclusively by tubers, was grafted on H. annauif, a variety of sun¬ 
flower wdiich grows well there, producing fertile seeds in abundance. As a result of 
this graft the IL viultijhrus scion produced a large number of flowers, one of which 
contained a fertile seed. From this seed was grown an II. muUijiorus which had 
conserved the characters ac<iuired by tlie scion. 

FORESTEY. 

Forest irrigation experiments, K. Bohmerle (Cmtbl. Gesam. Forstw., 31 (1906), 
No. 4, pp. l^-17iS,figs. 8).—Aw account of irrigation experiments carried out near 
Vienna, Austria, during tlie years 1901 to 1904. 

The forest was 66 years old in the beginning of the experiment and consisted o| 
Austrian pine. Tables are given showing in detail the diameter growth of each of the 
tr^ on the irrigated and unirrigated plats during each year of the experiment. The 
increment percentages on the unirrigated plat during each year was as follows: In 
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1901, 2.3 per eent; in 1902, 5.2; in 1903, 4.5, and in 1904, 3.2. On the irrigated plat 
the increment percentage in 1901 was 5 per cent; in 1902, 7.4; in 1903, 7.1, and in 
1904, 5.5. 

The^e figures show an increased iiuTement of al)out 10 per cent in favor of irriga¬ 
tion. The favorable effect of irrigation was noticed the first year, especially with the 
lower class trees. 

Forest irrigation experiments, A. C.’ikslar (OtUbl. Gemm. Ffjrxtw.y 31 {1905)^ 
No. 5, pp. 195-211, fi(jx. ; 2 ?).—An account of ig*igation experiments with young stands 
of white and Austrian pine and spruce during the period 1901 to 1904, inclusive. 

From ^lay to September of each year from 38 to 44 irrigations were given. The 
dates of each irrigation; the character of the year as regards precipitation, etc.; the 
number of trees which lived on the different plats, and the growth they made are all 
shown in detail. Irrigation proved especially efficient in the case of spruce. White 
])ine seemed to be injured by irrigation except in the one very dry season of 1904, 
when marked results in favor of irrigation were noted. Austrian pine appeared not 
to be injured by irrigati(jn in 1903, and was greatly benefite‘d in 1904. 

In other observations the author notes that Austrian pine withstands drought 
much letter than white pine, and in dry situations should l)e sejected for planting 
in preference to white pine. 

The dead cover of forests and nitrogen, Hoknrerger (.l//n. SoL Agnm ., 2 . m \, 
10 {1905), /, No. 2, pp. 220-230). —The author briefly reviews the work of K. Henry 
(E. S. R., 16, p. 444) relative to the decomposition of dead leaves in forests and the 
fixation of atmospheric nitrogen, and gives the results of his own experiments con¬ 
ducted along the same lines. 

The zinc boxes used in the author’s experiments were 20 cm. wpiare and 10 cm. deep. 
Holes were punched in the bottom so that water could escape and the bottom was^ 
covered with filter paper. Six of the boxes used contained a small amount of sand¬ 
stone in the bottom. The leaves used in the experiment were those of oak, beech, 
pitch pine, ash, hornbeam, an<l acacia. 

They were gathered in the fall and place<l on screens and covered over with paper 
to keep the dust from them until they were needed in the experiment. Part of the 
leaves were then analyzeil and the remainder put in their respective boxes and left 
in the open from February 6, 1903, to February 6, 1904, exposed part of the time to 
the rain and all of the time to the air. .At the end of the year the leaves in all of the 
l)oxes were again analyzed with reference to their nitrogen content. 

In all except 2 cases the total nitrogen content of the leaves had decreased instead 
of increasing, as was the case in Henry’s experiments. Even in the 2 cases in which 
there was an increase the increase was so slight as to be within the limits of analytical 
error. 

Observations on the preceding memoir, E. Henry {Aim. JSci. Agron., 2. sir., 
10 {1905), I, No. 2, pp. 231-230). —The author reviews theal)ove article by Dr. Horn- 
berger on the decrease in nitrogen content of <lecayed forest leaves, and argues that 
the results of the experiments under the conditions in w'hich they w'ere conducted 
were not other than what might have been expt‘cted. 

In gathering the leaves and allowing them to dry before the ex|>erinient l)egan, the 
germinative ability of the micro-organisms originally existing on the leaves in the 
forest would be largely lost, and the material wouhl therefore Ijecoine nearly sterile 
and not able to function as normal dead leaves in the forest. In order to secure 
results of value it w^ould lie necessary to carry on the experiment under conditions 
exactly as they exist in large forests. 

^ The recent work of a number of other investigators is cited to show that nitrogen- 
Bxing bacteria really assimilate the free nitrogen of the air in the decomposition of 
forest leaves. 
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All the spruces worth cultivating', J. F. Johnston {Gard. Mag. [A". K], 
{1906)y No. 1, pp. ^4-^6, fiyn. S ).—This is the second article in a series of monographs 
for the use of expert gardeners, designed to bring our knowledge of the subject up to 
date. It describes the various species of spruct's, distinguishing their uses from a 
horticultural standpoint. A key to distinguish the spruces is included and illustra¬ 
tions given of a number of the more importiint species. 

Productivity of Siberian larch, (bisE [Cenihl. GeHnm. Fori*tw., 31 {1906), No. 0, 
pp, 361, 363 ).—Da til on the height and diameter of trees in a Siljerian larch forest 
established ])y IVter the (Ireat in Finland. Tlie trtics vary in age from 80 to 164 
years. 

Mallet eucalypt bark better than black wattle, I). TIutcjcins Jour. 
Cape Good Hope, 3(! {1906), No. 0, pp. 7S4-789 ).—Mallet bark is stated to be the provi¬ 
nce of one of the West Australian gums, known botanically as ICucahjptm orndeutalis. 

In a comparison l^tween mallet bark and black wattle, mallet bark contained 
89.,‘15 per cent of tannin matter, while ])la(‘k wattle containe<l but 85.96 j)er cent. The 
mallet eucalypt appears to be at liome in the southwest of (Jaj)e Colony. A table is 
given showing the growth of 87 trees 21 years from se(‘d. The height varies from 2 
to 11 ft. and the averages is 6 ft. 6 in. The soil on which these mallet eiicalypts are 
growing is declared to be too poor for most agricultiiml purposes. 

Analysis of mallet bark {Natal Ayr. Jour, and Min. Her., s {1906), No. 0, pp. 
678-6S0 ).—Analyses with reference to the extract mattv^r, tannin, nontannin, and 
moisture, are given for salmon gum {Euralyptua nahaoniphlom), gimlet {E. salubris), 
white gum {E. redunca), and mallet {E. orrideutalis). The mallet appears to contain 
mu(4i the larger amount of tannin. The tannin of tin* salmon gum, however, is rela¬ 
tively more astringent than in tin* other barks tested. 

Hedgerow timber, A. C. Forhks {Jour. Ed. Ayr. [//cndon], 13 {1906), No. 3, pp. 
139-130 ).—This article considers hedgerow timber from the standiM)ints of ornamental 
gardening, wind-breaks, and iis a natural source of wealth in rural districts, and con¬ 
tains suggestions on the planting, pruning, and management of h(‘dgerow timl)er8. 

Forest planting and farm management, (I, L. Clothier {V. ,S. Dept. Ayr., 
Varmern^ Ihd. 33S, pp. 31, figs, 3 ).—Reprinted with minor changes from the Yearbook 
of the Department of Agriculture for 1904 (E. S. R., 17, p. 147). 

New source of rubber {Mo.Cousidaraud Trade Ttpfs. \ X] 1906, No. 398, pp. 136- 
138 ).—United States Consul Aynu^. reports that the India rubber exported from Para 
has been traced to 4 main sources: “ India rubber proper from the Ilerea hrasihemi^, 
‘caucho* from the OidUloa elastira or a closely allied species— i^istilloa ulei, ‘mani- 
(;oba’ from the Manihot yluz'utvti, an<l ‘mangabeira’ from the Ilaucornia speciosa.^' 

It appears that much of the rubber known as *‘tine Vara,” and which was supposed 
to be the. exclusive product of If. bras'dieusis, is really obtained from a tree identified 
as Saplum auruparluiu. This tree has many native names, such as tapuril, murupita, 
curupita, etc. A prominent chanicteristic of the Sapimn is its polymorphism. The 
same tree assumes widely different aspects under varying circumstances, such as sun, 
shade, dry ground, and wet or periodically inundaUMl ground. The rubber from the 
tapuru tree it is claimed can not be distinguished from pure hevea rubber. 

A rubber obtained from the upper Xingu River and which is known as “borracha 
frat^a ” or “ weak rublier ” closely resembles specimens of the murupita or tapurd rub¬ 
ber, and is believed by the author to be tapunl rubber. The Sapium appears to be 
a hardy tree and grows with great rapidity. A 5-year-old tree in the botanic gar¬ 
dens measured 8 in. in diameter 8 ft. from the ground. It is believed certain that the 
latex of this tree can be successfully mixed with hevea latex and he therefore of great 
commercial importance. 

Rubber planting industry in Ceylon {Jour, Soc. Arts, 53 {1906), No. 3761, pp^^^ 
969, 970). _^There are at present about 25,000 acres under rubber cultivation in Ceylon, 
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the acreage having increased nearly 44 per cent during the past year. In the Malay 
Peninsula the extent of the rubber planting is placed at 30,000 acres, in Java at 5,000 
acres, and in India and Burma at 5,000 acres. 

Rubber in Hawaii, J. G. Smith (Hawaii Sta. Press BuL 13^ pp. 11). —A brief 
account of American, African, and Asiatic rubber plants, with suggestions bb to 
rubber culture in Hawaii. 

The most suitable species for culture in Hawaii appear to ha Manihot glazioiii and 
Ficus elastira. The first of thtise, it is stated, aliould comprise the larger proportion 
of all new plantations because of its very rapid growth and early maturity. F. elastira 
grows more slowly but yields much more abumlantly when it finally reaches bearing 
age. Other promising sorts for Hawaii are inani<;oba rubl)er (Haucomia speciosa) 
and the white rubl>ers (Sapinm tolimense^ rcrum^ and S. dylare). 

It is l)elieved that conditions in Hawaii are very favorable for the cultivation of 
the Ceara trees. One company has already planted 100,000 seeds of this species and 
expect to have half a million trees growing within 2 years. 

Results of tapping experiments in a Kickxia plantation, O. Waububg 
(TropenpJlamerj 9 (1906)^ No. 7jpp. S85-390). —An account of the tapping of Kickxia 
trees 5J years old to determine the character <»f caoutchouc produced and the profit¬ 
ableness of working trees of that age. 

The results obtained indicate that caoutchouc from trees of this age w'hile not of 
the best has considerabU^ commercial value. It is not believed advisable to system¬ 
atically work trees of this age. In certain cases, however, tapping may lx‘ profitable. 
Thus one man c*an secure from 5 trees this age about 400 gin. of dry rubber per day 
having a market value of at least 38 cts., while the cost of pnxiuction is about 18 cts. 
The experiment was preliminary to a more thorough investigation which is to be 
undertaken. 

Estimate of cultivated rubber in the world (India Rubber Jour.^ n. ser.^ SO 
(1905) f No. 6f pp. ^59, i^(iO). — An account of the planting of rubber in Ceylon with an 
estimate of the acreage of cultivated rubber in the different countries of the world in 
1906. The total acreage is placed at 149,950. 

DISEASES OF PLANTS. 

Notes on parasitic diseases of plants, F. BecuF (Bui. Dir. Ayr. el Com. [Tunis']^ 
9 (1905)f No. 35f pp. ^345-^69, Jigs. 16). —A number of fungus diseases of cereals, fruit 
trees, vegetables, and ornamental plants are destirib^j^^^nd where remedies are 
knowm suggestions are given for their use. ^ . 

Attention is called particularly h) the parasitic growth o? a, !u.-!l‘il)er of species of 
broom rape ujkui various vegetables, forage plants, etc. There are said to be 13 
species of Phelypaca and 20 of Orobanche in Tunis that are known to be parasitic on 
various plants, the most of them occurring on vegetables. Constant care that the 
seed of broom rapes sliould not be included in seed of economic plants is urged. 

BiseaseB of plants in the Tropics, G. Delacroix (Agr. Prat. Pays ChaudSy 5 
(1905)y Nos. S9y pp. 164-173; 30y pp. 230-345). —In continuation of previous papers 
(E. 8. R., 16, pp. 676, 1091), the author gives a classification of parasites, describes 
the different forms of x^rasitism, and discusses the various causes of parasitic attack. 

The invasion of the host plant by fungi is due to positive cheiniotactic action, and 
facultative parasitism is also to l>e explained in this w^ay. Immunity and predisposi¬ 
tion to disease are determined by the chemical composition of the host Slight 
modifications seem able to secure some degree of immunity. The effect of age of 
plants, soil, atmospheric conditions, etc., on disease is discus^. 

A blight of barley and oats (Jmxr. Bd. Agr. [London], 12 (1905)y No. 5, pp. 
$47^50tfigs. 2). —A deecnption is given of a blight of barley and oats caused by 
gramineum. 
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The fungus produces upon the leaves and leaf sheaths minute, scattered, pale-green 
spots, which increase in number and size, and the leaf gradually changes to a sickly 
yellowish-green color, after which it ceases to grow. The plants attacked are 
checked in their development, and in bad cases the crop dries up without producing 
more than a small percentage of well-developed heads. 

In addition to the hosts mentioned the fungus has been observed on wild barley, 
and it probably occurs on a number of wild grasses, from which it may pass to culti¬ 
vated oats and barley. It is thought probable that the fungus may be conveyed by 
seed, and treatment with fungicides or hot water is recommended. 

A preliminary note on clover diseases in Tennessee, S. M. Bain and S. H. 
Kssaky {Science, n. ner., 2^ {1905^, No, 56i, p. S02 ).— V preliminary report is given 
of investigations carried on at the Tennessee Station to ascertain the cause of several 
diseases of clover. In the vicinity of Knoxville this crop begins to die in the sum¬ 
mer following late winter sowing, and the trouble has bt^en popularly attributed 
to some condition of the ^oil. The authors* investigations have shown that the 
malady is independent of soil conditions, but is principally due to a specific fungus. 

Early in the season the clo^er rust ( (romyces trifoln) and Psemlopeziza irifoUiwete 
both noticed upon clover, but were of comparatively little importance. A more 
destructive disease is that caused by Macronponum mrcinnforme. This fungus 
attacks alsike clover as Avell as the red, and ap|)ears capal)le of destroying the plants 
without assistance from any other parasite. The most destructi\e disease thus far 
observed is due to an undescril^ed species of Colletotrichum. In general appear¬ 
ance this disease is said to resemble the anthracnose of clover, wdiich has been 
attributed to Glceonporium caalivornm (E. S. R.,14, pp. 159, 773). 

The Colletotrichum referred to causes considerable injury to young clover plants 
in early summer, where it confines its attacks to the j^tioles of the leaves. The 
greatest damage, however, is said to be to the blooming and fruiting plants, which 
are attacked most frequently just below' the flowerheads, but sometimes at other 
points causing the blackening and death of a limited region, eventually destroying 
the entire plant. 

The details of the investigations are to be published in a bulletin of the Tennessee 
Station. 

Diseases of tobacco, M. T. Cook and W. T. Horne {Estac. Cent. Agron. Cuba 
But. 1, pp, 17-22, figs. 4). —Debcriptions are given of a disease of tobacco in the seed 
bed due to Rhizoctonia S])., the mosaic disease, the leaf spot caused by Cercospova 
nicotianie, some curing house troubles, and the occurrence of a broom rape (Oro- 
banche ramosa) in tobacco fields. Fungus diseases so far have not seriously threat¬ 
ened the crop in Cuba, but the author thinks l)est to describe those enumerated 
above, and suggests methods for their prevention. 

The duration of Oynmosporangium and its relation to rusts, E. Prillibux 
(Bui, Soc, Nat, Ayr, France, 66 (1905), No. 6, pp. 40‘4-479).—ln investigating some of 
the heteropcious rusts the author has studied the phenomena relating to the Gymno- 
sporangium on junipers and its Rcestelia stage or rust on pears and ornamental 
hawthorns. 

All trees and shrubs carrying the so-called cedar apples should be cut out when in 
the vicinity of pears, apples, hawthorns, and similar plants. The Gymnosporangium 
is perennial in the tissues of various species of juniper, and it is known to persist for 
4 to 8 years in the common juniper and 12 or more years in Junlperus sabina. The 
presence of either of these species of shrubs makes combating the rust on the pear 
and other economic plants all the more difficult. 

The black spot, or scab, of the apple and pear, C. P. Louksbury (Agr, Jour, 
Cape Good Hope, (1906), No. 9, pp. Notes are given on the occurrence 

of the black spot, or scab, due to Ikiskladium dendriticum and F. pyrinum. The dis¬ 
tribution and amount of injury caused by these fungi throughout Australia is shown, 
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after which the author discuBses the propagation of the fungi, methods by which they 
spread, etc. 

Both apples and pears seem quite subject to attacks of these fungi in South Africa, 
and attention is called to the fact that while the regulations prohibit the introduc¬ 
tion of apple trees for ondiard planting there is no restriction against the introduc¬ 
tion of see<llings for liudding and grafting purposes, and it is thought that through 
these the disease is propagated and spread. Among the remedies suggested for the 
prevention of losses the author re(‘ommen<ls the thorough application of Bordeaux 
mixture. 

Fire blight, I.. V. TIknderson ( H7«. IJorL Soc. Bui. 5, pp. 8 ).—This bulletin, 
which is a reprint of a press bulletin of the Llaho Experiment Station, gives a brief 
history and descrijdion of lire blight, together with approved remedies. 

Black and gray rot in Indre, H. Blix {Uev. 177., ^4 (1005), iVo. 61]^ pp, 241, 
242 ).—During 1905 the black rot w as especially destructive in the vineyards of Indre, 
the Lyonnais and Durif varieties being most attacked. 

A commission coin])ose<l of nieml)ers of the viticultural society in cooperation with 
the departmental professor of agriculture have made a study of the situation, and for 
future treatments they recommend a wdnter treatment of iron sulphate 25 to 30 kg., 
sulphuric acid 1 liter, and water 100 liters. This is to he followed during the grow¬ 
ing season by applications of a spray composed of water 100 liters, crystallized copper 
acetate 1 kg., and acetic acid 0.5 kg. The applications .should l)e made with refer¬ 
ence to the time of appearance of the rot. 

For the prevention of the gray rot caused by Botryth cmerea the application of a 
powder recommended by Zacharewicz is advised. This consists of plaster 60 kg. and^ 
sulphosteatite, containing 20 per cent copper sulphate, 40 kg., to he dusted over tlie 
vines at frequent intervals. 

Treatment for Botrytis of grapes, L. Degrully {Prog. Agr. et Vit. (Ed. VEhI), 
26 (l&OJ), So. 19^ pp. 561-566). —Attention is called to the use of various mechanical 
treatments for preventing the attacks of Botrytis cmerea on grapes.* These consist in 
the main of dusting the foliage with mixtures containing sulphur, lime, steatite, etc., 
often accompanied with Bordeaux mixture. 

The author briefly describes experiments wdth fertilizers in w^hieh different 
rows of vines were treated with muriate of potash, calcium superphosphate, and 
nitrate of soda. The superphosphate ai»j)eared without effect as far as the disease 
was concerned, but the muriate of potash seemed to reduce the amount of disease, 
while those vines receiving the nitrate of soda were much more affected than any of 
those receiving treatment. As a supplemental treatment to the use of fungicides the 
author recommends attention to the fertilizers used. Where the disease is prevalent 
the amount of nitrogen should be diminishe<l and potash increased. 

It is claimed that the Botrytis is more severe after attacks of Tortrix ambigiiella 
and the destruction of this insect is advised. 

The rougeot of g^ape, L. Ravaz and L. Roos (l*rog. Agr. et Vit. {Ed. VEst), 26 
(1905)f Nos. 39f pp. 363-370; 40^ pp. 392-398, pi. 7).—This disease, which has long 
been known, makes its apf>earanee in the summer whenever the heat becomes 
extreme. 

The leaves become altered and lose their rigidity, and the parenchyma becomes 
reddened, while the principal veins remain green. Later the leaves become brown and 
dead, the grapes are wilted, and the young shoots yellow. The diseased vines do not 
die suddenly, but their productivity is considerably diminished. A microscopic study 
of the tissues does not show any exceptional characters beyond the increased quan¬ 
tity of the red coloring matter, anthocyanin, and a greater abundance of starches and 
sugars. Later in the season the young growth does not show this unusual coloring, 
aod the old leaves still remaining resume their normal coloration. 
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Numerous causes have been assigned to this disease, but the evidence seems to show 
that it is due to impaired nutrition and that it may be artificially induced in a num¬ 
ber of ways. It is believed that an insufficiency of lime is at the base of the trouble. 
Experiments with lime and other fertilizers show that the disease can be controlled, 
the best rasults being obtained where potash salts wer^ used in conjunction with 
lime, the potash seeming to make the lime more readily available to the plant. 

Acariosis, brunissure, and erinosis, H. Faes {Prog, Agr, et Vit. {Kd. VEhI), ^6 
(190,5)^ No. 31^ pj). 133-U^jpf. i, fig». 3). —Acariose, or “ court-noiu^,” brunissure, and 
erinose of the grape are, acconling to the author, all caused by Phgtoptus ritw, the 
(lifferent appearances aHsiinie<l by the host plant Iwing <lue to differences in varietal 
susceptibility, weather, et(\ 

For treatment the use of sul[>har, lysol, mixtures of soap and an extnictof (]uassia, 
and soap and tobacco gave goorl results, the latter proving the most efficient. The 
summer treatments should he preceded by thorough spraying of the vines in Feb¬ 
ruary or March with rather strong solutions of lysol, soap and carbolic acid, and soap, 
carbolic; acid, and oil of rape seed. Winter treatment with strong solutions of (;op|x'r 
sulphate or iron sulphate would })rohably Ik; found effectives 

A disease of cherry laurel, E. ItAiciNAC'i.T (Jardhi, 19 (190,:), No. 437, p. 140, 
Jigs. 3). —An ac'count is given of attac;ks of (hnpmim hnjeHnekii c)n the cherry laurel, 
and it is said to also infect the peacii, cherry, almond, and apricot. 

For the prevention of the disc;aae the* auth<.)r rec'ominends several sprayings during 
the growing st‘ason with Bordeaux mixture. On the cherry laurel the fungicide is 
less adherent on ac;coiint of t he smooth surface of the leaves. AV'hen occurring abun¬ 
dantly this blotch destroys the ornamental value of thc^se shrubs by causibg their 
defoliation. 

Report of the botanist, .1. BuKrr-DAVY (Tramraol Depf. .igr. Ann. Hpt. 1904, 
pp. 201-820, pis. 22, maps 3). —In a report of the botanist for the year ending June 30, 
1904, notes are given on a number of plant#^ of economic importance, together with a 
record of investigations on stock ranges, noxious weeds, plant diseases, and plants 
poisonous and injurious to stock. 

Among the diseases discussed particular attention is devoted to the coffee leaf 
blight due to HemileUi rastatri.r. This fungus has almost devastated thec.offee jJanta- 
tions in the districts cxaminc*d. Attemtion is called to the fact that an indigenous 
species, //. wotKlil, is cpiite common on two South African 8hrul)s, }\mgiieri(t mfausia 
and V. IntifoUa. These two species of fungi are so closely related that it is believed 
that the indigenous species couhl readily attack coffee plants if opportunity was 
offered. 

Notes on the use of combined fungicides, L. Auorant) (liec. V'd., 24 (1906), 
No. 006, pp. 105-107 ).—In seeking a combined fungicide for use against the powdery 
and downy mildew of grapes, the author carried on experiments with a number of 
mixtures, and the results obtained are briefly given. 

Sulphur in a dry state is said to act too slowly, and to obtain a more rapid libera¬ 
tion of sulphurous acid a number of mixtures w’cre tested. Calcium bisulphite and 
sodium hyposulphite were each added to Bordeaux mixture at the rate of 500 gm. 
per hectoliter. Both mixtures badly burned the foliage and considerable injury 
followed their use even when diluted to a considerable extent. 

Later the author tried a mixture composed of Bordeaux mixture and an alkaline 
polysulphid with success. The formula and directions for making this mixture are 
as follows: Copper sulphate 4 kg. and water 100 liters, polysulphid 2 kg. and water 
100 liters, and lime 2 kg. and w^ater 25 liters. After a thorough solution, pour the 
lime water into the polysulphid solution, and this mixture in turn into the copper 
solution, stirring thoroughly. This mixture is said to be very effective in preventing 
both forms of mildew, is quite adhesive, and acts as a stimulant to the foliage, as 
Judged from the dark green color of the plants. 
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A mtudyr of combined fimgicidee, J. db Bouttbs (JProff> Agr. et Vit. {Ed>. VEei)^ 
S6 (J906)f No, 24^ pp, 7I6f 717),—A favorable report is made of the addition of 
sulphur to Bordeaux mixture, the combination being applied at one spraying. 

Three years^ use of this mixture in comparison with sulphur applied in the ordinary 
way has convinced the writer of its efficiency. The combined fungicide is said to be 
much more adherent than the ordinary forms, and its greater efficiency is attributed 
to the fact that the sulphur is deposited much more uniformly over the foliage tlian 
is possible when dusteil in the form of powder. The acid in the copper sulphate 
mixture is said to materially add to the adhesiveness of the mixture. 

The crystallization of soda fungicides, F. Pobchet {Rev, 34 {1905)^ No, 
616y pp, S77-S80). —The chief difficulty in the use of soda fungicides is said to be due 
to their rapid deterioration. When solutions of carbonate of soda and copper sul¬ 
phate are mixed, a colloidal precipitate of a greenish-blue color is formed. Ordi¬ 
narily after standing for a little time the precipitate loses its blue color, becomes 
crystalline, and is less adherent to the foliage than when freshly made. 

The causes of the changes were studied, and the author says that if properly made 
the solution should stand for a long time without crystallization. Too great acidity 
favors crystallization and alkalinity retards it, though too much alkali makes the 
fungicide thick and less adherent. High temperatures favor crystallization. The 
use of impure chemicals and utensils that have been used for other fungicides also 
favors the depreciation of the fungkude. On this account a warning is given that 
all utensils, spray pumps, etc;., should l)e thoroughly washed before using them for 
the preparation or application of fungicides (‘ontaining soda conjpounds. 

ECONOMIC ZOOLOGY^ENTOMOLOGY. 

The mammals of Great Britain and Ireland, J. 0. Millais {Londorif Neiv Yorkf 
and Bombay: Lonymamf Green A' Co., 1905^ voL 3, pp. 399y pis. 73). —In this, the sec¬ 
ond of the three proposed volumes relating to the mammals of Great Britain and 
Ireland, the author continues a discussion of carnivora including the family Mustelidie. 

The greater part of the volume is devoted to a c<)nsideration of the habits and 
economic relations of various rodents, including squirrels, beaver, rats, mice, and 
voles. The anatomy and habits of each species of mammal mentioned in the vol¬ 
ume are discussed in great detail, so that the work furnishes a fund of information 
of unusual value regarding these species. The illustrations a<;corapanying the vol¬ 
ume are of excellent quality. 

Game laws for 1905, T. S. Palmer, H. Oldyh, and K. W. Williams, Jr. {U. S. 
Dept. Agr,, Fanners^ Bui. 3S0^ pp. 54, figs. ^).~-Thi8 bulletin is similar in purpose to 
those issued annually on the same subject since 1902. The information contained in 
the bulletin is more condensed than in the previous issues and re<?ent changes in 
game laws are included. 

The destruction of gophers, ground squirrels, and prairie dogs, A. Meraz 
{Com, Par. Agr, [Mexico'], Oirc. 30, pp. 11, pi. 1).—Them iiests are described with 
particular reference to the damage which they cause to cultivated crops. In com¬ 
bating them various poisons have been tested, including phosphorus, strychnin, and 
cynanid of potash. Traps, fumigation with bisulphid of carbon, acetylene gas, and 
other remedies were also tried. Good results were obtained from the application of 
fumigation methods. 

The destruction of rats, G. Gandara and C. Macias (Cbm. Par. Agr. [Mexico], 
Ore. 33, pp. 44tfigs> 5P).--The distribution and injurious effects of rats are briefly 
discussed. Particular attention is given to a consideration of remedies for destroying 
these pests. Among the remedies discussed by the author mention may be made of 
:lMti containing phosphorus, arsenic, strychnin, and other solid poisons, as well as 
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the use of bieulphid of carbon and other gases, flooding, and destruction with infeor 
tious virus. The use of various traps is also considered. According to reports bear¬ 
ing on the use of virus this remedy is of considerable eflScacy. 

The destruction of field mice, H. Sagnier Soc. NaL Agr. Francej65{1906)y 
No, J, pp. S78-3ii6).—In the district of Haute-Marne, field mice disappeared quite 
suddenly, apparently as a result of abundant rains and heavy snows during winter. 
The w eather was extremely variable tinring the months of January and February. 
It appears, therefore, that the mice were frozen or tlrowned in the burrows. 

The study of birds, C. J. Pennock (Ami. liptii. Bd. Agr. Del., d-4 (1903-4), pp, 
54-38) .—The feeding habits and economic relations of birds are briefly discussed, 
with notes on certain species of importance from an agricultural standpoint. 

Two natural enemies of the farmer. The value of birds to the farmer, 
T. G. Pearson (Bid. N. C. Bd. Agr., 26(1905), No. 8, pp. 41-44)’ —Brief reference is 
made to the losses caused by noxious weeds and insects. Birds are discussed as 
friends of the farmer on account of their assistance in <lestroying w^oeds and injurious 
insects. Particular mention is made in this t‘onnection of the quail, meadow lark, 
robin, cuckoo, chickadei^, chipping sparrow, night hawks, etc. 

Birds from certain of the Philippine Islands, R. 0. Mc^Gregou (\_Philippine'\ 
Bur, Govt. Tjibif. [7W>.], 1905, No. 25, pp. 34^ pis. 11). —Lists are given of birds 
observed on the islands of RombU)n, Sibuyan, Cresta dc Gallo, Ticao, Cuyo, Culion, 
Calayan, J^ubang, and Jmzon. Certain species are described as new* and notes are 
given on the distribution and feeding habits of some of the more important ones. 

The horned larks and their relation to agriculture, W. L. McAtee ( U. S. 
Dept. Agr., Bur. Biol. (Surveg Bui. 23, pp. 37, pis. 2, Jigs. 13). —Horned larks occur at 
least at one season of the year in all parts of North Ameriwi except the Aleutian 
Islands, southern Alaska, extreme southeastern part of the United States, and Cen¬ 
tral America. Over this whole territory one species prevails with 21 named varieties 
or subspecies. 

The discussion presented in the bulletin is based on an examination of 1,164 stom¬ 
achs of horned larks from 25 States and Territories. This examination showed the 
contents to consist of 20.H per cent animal and 79.4 per cent vegetable matter. The 
amount of animal matter })re8ent in the stomachs increases greatly in April and May. 
In general the feeding habits of the horned lark of Europe appears to be very much 
like that of this country. 

In former times the horned lark constituted a food product in the United States, 
and was kille<l in large numbers. These birds were also preyed upon by vanous 
haw ks, owds, and shrikes. The feeding habits of all varieties of horned larks are 
almost the same except those of the larks wdiich occur in California, the chief differ¬ 
ence being in the vegetable food consumed. In California grain constitutes 40.2 per 
cent of the food of the horned larks, w hile in the country outside of California grain 
formed only 12.2 per cent of the diet. This is perhaps due to the scarcity of insects 
on the dry ranges. 

Considerable difference of oi)inion prevails regarding the economic relations of 
homed larks, some of the farmers considering them pests, while others consider that 
the losses caused by them are not of great importance. Oats is the most important 
grain food of hcjrned larks, and in California this cereal grows wild to such an extent 
that the presence of oats in the stomachs of horned larks caxi not be considered 
against them. 

The author believes that in California, where horned larks depend chiefiy upon 
grain for food, they may do considerable harm. Elsewhere they are believed to be 
of much value to the farmer. The nestling horned larks are highly insectivorous, 
but soon after leaving the nest they become much more vegetarian than even the 
adult birds. 
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An apparatus for collecting small arthropods quickly and in large num¬ 
bers, A, Bbrlesb {Redia, 2 (JfW), No, i, pp. SSSOyfigs, The apparatus described 

in this article depends for its effectiveness upon the application of heat to the material 
in which small arthn^pods are concealed. 

Moldy soil or other rubbish is placed in a receptacle in the top of the apparatus, 
the material lying upon a metalscreen with small apertures. Beneath the metal¬ 
lic screen which holds the material to be investigated is a funnel leading to a small 
tube containing alcohol or other pres^^rving flifid. The funnel is surrounded by 
water which may be heated to a suitable temperature. The heat gradually dries 
out the soil or other material in which the insects are hidden, causing them to crawl 
downward in seandi of moisture and in so doing they fall into the metallic screen 
and ultimately into the funnel. 

Index-catalogue of medical and veterinary zoology, C. W. Stiles and A. 
llAHSALr. ( U, S. Dept. Agr.^ Bur. Anmi. Indus. Bui. :i9, pts. /^, pp. SS9-902; 13^ pp. 
90S-950). —In these tw<» j)arts of the index-catalogue the authors ]>resent an alpha- 
l)etical list of autliors for the letter K. 

Insects injurious to grain and fodder crops, root crops, and vegetables, 

J. Fletcher (Cmiwhx Cent. Kr]>t. Farm Bid. pp. 43y pis. S). —The author presents, 
for the use of farmers and gardeners, a general account of the common insect pests 
which attack cereals, forage i)lants, fruit crops, and garden vegetables. 

The most effective insecticides are descrilied and formulas suggested for preparing 
them. Among the insects injurious to grain and fodder crops mention may be made 
of Hessian fly, jointworm, wheat-stem maggot, wheat midge, western wheat-stem 
sawfly, grain aphis, wireworm, white grub, corn worm, grasshopper, pea moth, pea 
weevil, bean weevil, destructive pea ai)hi8, clover-seeii caterj)illar, clover-si'ed mite, 
army worm, etc. The common pests of root crops and garden vegetables are also 
descril^ed and notes are given on means of combating them. 

Insects of Hermand Jetbou, W. A. Ja vv ( (tuernsey Soc. Nat. Sci. Rpt. and Trans. 
1904j pp 374-390). —The insects observed in these islands are listed and notes are 
given on the habits of some of the more important species. 

The insect galls of Indiana, M. T. Cook (Separate from Jnd. Dept. (real, and Nat. 
Resources Ann. Rpt, 29 (1904), pj>. SOJ-SJf Jigs. 32). —This contribution to the know’l- 
edge of insect galls is to be considered a part of the author’s proposed monograph of 
the insect galls of North America. The present contribution includes a discussion of 
galls observed on plants in Indiana. 

The cotton-boll weevil, P. Marchal (Jour. Agr. Trop.,3 (i.W), No. 30, pp. 229- 
234 ).—A historical account is presented of the origin and distribution of this pest and 
the early literature relating to it. The habits and life history of the insect are dis¬ 
cussed with particular reference to the conditions which are favorable to its distribu¬ 
tion. Brief notes are also given on some of the conditions w'hich are unfavorable to 
the pest, and upon its natural enemies. 

The cotton caterpillar (Jour. Jamaica Agr. So<\, 9 (1906), No. 9, pp. 312-317 ).— 
Apparently the caterpillar, which has recently done most damage to cotton in 
Jamaica, is the common cotton caterpillar of this country. The insect is described 
in its various stages and notes are given on its habits and life history. 

As a result of a number of spraying experiments with Paris green and arsenate of 
lead it is recommended that arsenical poisons be thoroughly applied to cotton plants 
as soon as the caterpillars apj>ear. In motlerately dry weather this application can 
best be made in the fonn of a dry mixture with lime or some similar substance. In 
wet weather arsenate of lead dissolved in water is recommended. 

IBCethods of combating the cotton-boll weevil and the cotton caterpillar, 
^ L. Herrera (Cbm. Par. Agr. [MeMco"], Oirc. 24t pp. 2 ).—^Brief notes on the 
'lliproyed remedies for the control of these two insects. 
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The early history of the Hessian fly in America, F. M. Webstkh {Proc, Soc. 
Proin. Ayr, Sd., ^6 (1905), pp. 110-117).—A historical discussion of the origin of the 
Hessian fly is presented, together with notes on the early outbreaks of this pest and 
its distribution (E. S. R., 16, p. 622). 

Locust destruction, W. H. Busuby (Xatol Ayr. Jour, aud Miv. AVc., S(1905), No. 
6 y pp. 559-562 ).—The use of an arsenical solution as a spray for the control of locusts 
has proved very efficient and also harmless to cattle which may graze upon the grass. 
During the past year 5 tons of arsenical {)oiMon was purchased for this purpose and 
has yielded satisfactory results. While it seems imt)osHible to exterminate the pest 
by this method it furnishes a means of holding the locust within reasonable bounds. 

The destruction of white grubs in the district of Meaux, J. Benaro ( Bui. Hoc. 
ysai. Ayr. France, 65 (1905), No. 5, pjy. .175-378 ).—For several years a lx)unty has been 
offered varying from H) to 20 centimes per kilogram of white grubs. In a period of 6 
years a total of 462,911 kg. wore thus captured. Estimating 1,200 white grubs per 
kilogram this would mean the destruction of about 500,000,000 of the larvio. In order 
to (rarry on this kind of warfare agaiihst insect><, however, it is necessary to secure 
large quantities of money as well as devotion to the work. 

The habits and metamorphosis of Lebia scapularis, F. Silvkstri (Redia, 
2(1904), Xo. l,pp. 68-84, pf^- —This j»re<latorvbeetlea})pears to be (juite influential 
in the destruction of the elm-leaf beetle. The habits of Lehia .•icupare descril)e<l 
in considerable detail with especial reference to the behavior and metamorphosis of 
the larvie in different stages. An elaborate description is also presented of the silk- 
producing apfiaratus of the larvae. 

Invasion of bark beetles in Vosges, Rivet (Bal. Hw. Xal. .[yr. France, 65 
(1905), No. 8, pp. 198-207 ).—During the year l^OATomicm typoyraphun T. curcl- 
dentt were unusually mimerous and attacked fir and other related trees. The habits 
of these two species an* descril)ed in detail. The extent of infestation and the amount 
of damage caused by these insects are briefly in<licate<l. 

A note upon the “bee-hole” borer of teak in Burma, E. P. Stebbino (CVif- 
cuUa: Snpt. (lorf. Priidhuj, India, 1905, pp. 19 ).—A considerable percentage of teak 
in Burma is injured by the presence of insect burrows to such an extent that it is use¬ 
less for shipbuilding juirposes. 

The author investigated such timber for the purfM>se of <liscovering the cause and 
remedy. It was fouiul that the burrows were produced by a moth identified as 
DuomituH <rramicn.s. The chief natural enemies of this moth are wocxlpeckers. In 
controlling the i)eHt it is recommended that observatitms be made to determine the 
trees in which the insect is j)resent. All infested trees should then be cut in the cold 
season and utilized in such a manner as to <le8troy the insects in all stages. 

Observations and studies on hazelnut disease and means of combating it, 
A. Tiioin'ER (Redia, 2 (1904), No. 1, pp. 37-67, Jiys. 7).-—As a result of a thorough 
study of hazelnut trees, it was found that the 8o-calle<l hazelnut disease may l)e due 
to a variety of causes. In some cases it is the result of infection with parasitic fungi 
such as Phyllactiuia mffalki and related si)ecies. In other cases the <iisease is pro¬ 
duced by attacks of Jleterodera radicicola. 

Hazelnuts may also be badly affected by infestation with mites, particularly EW- 
ophyea avellarue, or by the athicks of leaf-eating lepidoptera, coleoptefa, or finally by 
infestation with scale insects and other insect pests. A brief bibliography of the 
subject is appended to the article. 

The vaporer moth, W. Forbes (Jour. Bd. Ayr. [London], 12 (1905), No. 7, pp. 
420, 421, fig. 1).—Orgyia oniigiRi attacks various fruit and garden trees, as well as orna¬ 
mental shrubs. The insect is described in its various stages with notes on its life 
history. In combating this pest the webs should be collected and burned and infested 
foliage should be sprayed with Paris green at the rate of 1 lb. per 200 gal. of water, 
or with arsenate of lead. 
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The gypay mofii, A. E. Stknk (Naitire Guard, 1906, Lmon 4S, pp. 173-178, pi. 
i), —Attention is called to the great damage done to forest and other trees by the 
gypsy moth. The life history of this insect is briefly discussed and recommendations 
are made regarding means for controlling it. 

ICites in rubber nurseries, S. Arden (Apr. BuL StraitH and Fed, Malay 
4 {1906)y No. 6y pp. 230). —In a ease of infested rubber trees the young leaves 
fall before they are fully developed, as when attacked by red spider. 

The mite causing this trouble appears to be a species of Tarsonymus. The disease 
is chiefly confineil plants under unfavorable conditions and does not commonly 
affect trees after they are thoroughly established. In one instance rubber trees were 
badly affected while suffering as a result of an insufficient supply of water. 

The red disease of the grapevine and its treatment, E. Zacharewicz {Rev. 
Vit.y 24 {190o)y No. 618y pp. 447y The disease discussed by the author is due to 

the attack of Tefranyrhw tehrins. The appearance of this mite is dis(^ussed and notes 
are given on its habits. In controlling the pest, good results have been obtained by 
the use of a mixture containing 95 parts powdered live lime and 8 parts pyrethrum 
powder. 

Report of the secretary of the American Mosqmto Extermination Society, 

H. C. Weeks (Baynidfy L. L: Authory 1906y pp. 5, pi. 1 ).—A study was made of the 
mosquito problem at Wellfleet, Mass. It was found that a swampy worthless area 
of about 2,500 acres in the vicinity of the towii was badly infested with mosquitoes. 

In the treatment of this marsh it is recommended that a dike be constructed for 
the purpose of j^reventing the entrance of tide water. It is believed that this will 
enable a better quality of grass to grow on the salt marsh so that the area may be 
profitable for farming. This will lead to the introduction of pro]>er drainage sys- 
terns which in turn will prevent the development of mosciuito larvfe. 

Lantern traps for noxious micro-lepidoptera, A. L. Herrera (fbm. Par. Agr. 
[Mexico]t Circ. 26y pp. Syfig. 1). —A brief description is given of a lantern trap which 
captured 24,492 insects in a single night w hen exposed in a cotton plantation in 
Texas. Among this collection of inst'cts 13,118 belonged to injurious species. In 
the lantern a mixture was burned containing white pitch, turpentine, linseed oil, 
and olive oil. 

Nursery fumigation, C. Fuller {Natal Apr. Jour, and Min. Rec.y 8 {lU06)y 
No. 6y pp. 633-640 y figs. 10). —The fumigation of nursery stock before delivery by the 
nurserymen is recommended as a good practice. For the nurserymen’s use it is 
recommended that the fumigation house should be a permanent structure of wood, 
iron, or brick lined with gas-tight material located some distance from dwelling 
houses and subjected, at least once every six months, to a teat of its gas-retaining 
power. Directions were given for the prei>aration and application of hydrocyanic- 
add gas. 

Experiments with fumigating nursery stock, T. B. Symons and A. B. Gahan 
{Maryland Sta, Bui. 106y pp. 11-.34yfigs. 6). —The experiments reported in this bulle¬ 
tin were undertaken for the purjwse of determining the effect of hydrcwyanic-acid 
gas upon nursery stock. This remedy is believed to be the most reliable one for 
destroying San Jos<^‘ scale on nursery stock and it, therefore, becomes important to 
determine whether or not the treatment is injurious to trees. 

During the experiments 3,000 trees were treated, one-half in the fall and the other 
half in the spring. The fall treatment was given on October 15 and the spring treat¬ 
ment on April 7. Both peach and apple trees were used in these experiments and a 
detailed record of these experiments is presented in a tabular form. In some cases 
apparent injuries by the gas w'ould perhaps be attributed to other agencies, such as 
onfavorable soil conditions after the trees were set out. 

ir ^Theamopntof cyanid per cubic foot varied from below the usual quantity to 6 times 
4^ amount ordinarily recommended for fumigating nursery stock. One^half tho 
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trees were fumigated-in 30 minutes and the other half in 60 minutes. Where an 
excessive amount of cyanid was used in an exposure of 60 minutes several trees were 
killed by the gas. As a rule, however, the percentage of trees which died was no 
greater than is ordinarily the case in orchard planting. 

In the fall experiments, peach trees appeared to be more resistant than apple trees. 
This was not true, however, in the spring work. Rome varietit»s of apple, for example 
the Yellow Transparent, were more resistant than others. The authors conclude 
from these experiments that no injury occurs as a result of fumigating dormant apple 
and peach nursery stock 2 years or more of age with the usual strength of hydrocy¬ 
anic-acid gas. Apparently fumigation in the fall with an excessive strength of 
cyanid is more likely to produce injury than in the spring. 

Orchard fumigation with hydrocyanic-acid gas, C. Fuller {Natal Agr. Jour, 
and Min. Rec., 8 {li)05)j No, /j pp. 697-715 y jigs. 11). —Detailed directions are given 
for the combination of chemicals to produce hydrocyanic acid, the use of tents and 
other apparatus for confining the gas, and the application of the method, particularly 
to citrus trees. The results of experiments along this line are briefly summarized 
and recommendations made in accordance with investigations already published in 
this and other countries. 

Spray calendar {Bien Rpt. B<1. Jlorf. OngoHy 8 (1906)^ pp. ^9-74)- —The purpose 
of this as of other similar spray calendars is to make recommendations regarding the 
(piestions when to spray, what to spray with, and how to spray. Rome of the more 
important insect and fungus pests arc described for the information of fruit growers 
and standard insecticides and fungicides are suggested for the control of these x>ests. 

Bee culture, J. R. (tilfillan {Ann. Rpts. Bd. Aq. Del., n. ser., 3-4 {1003-4)i 
1S9-134, jigs. f). —The social organization of bees is briefly discussed with notes on 
various bee products. The value of bees is considered from the standpoint of honey 
production and fertilization of fruits and other plants Brief directions are given for 
the care and management of bees. 

Sericulture in Madagascar, IC. Prudmomme {Agr. Prat. Pays Clvauds, 5 {1905), 
Nos. 25, pp. 311-325; 26, pp. 389-402; 28, pp. 50-65; 30, pp. 212-220, jigs. 9).—An elab¬ 
orate review is presented of the present status of sericulture in Madagascar. Seri- 
cultural education is briefly discussed. 

Detailed directions are given regarding the cultivation of lAulberries of various 
\arieties and their use in feeding silkworms. The diseases of silkworms are consid¬ 
ered and notes are given on their insect enemies. A historical account is presented 
of tiie different races of hilkworms and the comparative merit of races and various 
crosses. The infiiience of the selection in breeding silkworms is also briefly considered. 

Diseases of the silkworm and means of combating them, G. Gandara ( Com, 
Par. Agr. [Mexico’], Oirc. 21, pp. 16, jigs. A’).—The common diseases of the silkworm 
are descril)ed and notes are given on their economic importance and means of com¬ 
bating them. 

rOODS—HUMAN NUTRITION. 

Food adulteration in Arkansas, J. H. Norton {Arkansas Bta. Bui. 88, pp. 77- 
With a view to determining the extent of food adulteration in the open 
market the station has collected and examined 354 samples of canned vegetables and 
fruits, catsups, dairy products, jams and jellies, baking powders, vinegar, soda water 
sirups, etc. Of these 166, or 47 per cent, were adulterated or sophisticated. 

The bulletin contains, in addition to the analytical data reported, a discussion of 
the importance of pure foods and what has been done to secure them, and also 
includes an article by R. R. Dinwiddle on preservative drugs found in foods, which 
discusses their physiological effect and similar topics. 

Report of the State food commissioner of Illinois, A. H. Jonbs {Ann. Rpt. 
State Food Comr, III., 2 {1901), pp. 258, jigs, ^).— This volume contains the report of 
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the State analyst, the report of the State food commissioner, a compilation of laws 
and rulings under the law, and other data connected with the food inspection work. 
The total number of foods examined, including spices, baking powders, cocoa, can¬ 
dies, flour, sirup, dairy products, etc., was 980, of which 338 or 37.5 per cent were 
adulterated. ^ 

Analyses of food products, W. W. P. McConnell {Bien. Rpt. Minn, State Dairy 
and Food Cbmr., 10 (1905)y pp. Details are given regarding the 

examination, under the provisions of the State pure-food law, of a large number of 
samples of baking powders, dairy products, jams, jellies, meats, flavoring extracts, 
milk and cream, et(\ , 

Report of State chemist, J. Hobtvkt (Bien. Rpt. Minn. State Dairy and Food 
Comr.y 10 (1905) y pp, 4S1-555y figs. ^J7y charts .*?).—The analyses made under the State 
pure-iood law are discHissed and data regarding court cases given. It is stated that 
11,884 samples have Ijeen examined of which 3,756 were illegal. 

Biennial report of the deputy food commissioner, W. F. Thompson and E. L. 
Kedkern (Bien, Rpt. Deputy Food Comr. Nehr.y 1904y pp. 53). —Kesults of analyses of 
milk, vinegar, flavoring extracts, sirups, tomato catsup, cider, fruit products, canned 
goods, and a number of miscellaneous samples are reported and briefly discussed. 

Nineteenth annual report of the Ohio dairy and food commissioner, II. 
Ankeney (.Inn. Rpt. Ohio Dairy and Food Comr.y 19 (1904)ypp> 06). —The report cov¬ 
ers a year's work of the State dairy and food commission. The total number of 
samples examined wjis 2,394, of which 872 were adulterate<l or sophisticated. The 
samples examined included condiments, beverages, dairy products and other foods, 
spices, flavoring extracts, drugs, etc. Prosecutions were instituted on 132 adulter¬ 
ated articles. 

The food inspector’s handbook, F. Vacher { London: The Sanitary Publishing 
Co.y 1905 y 4. ed.y pp. 331y Ulus.; rer. in Lancet [/yomfon], 1905y 7/, No. 31 y p. 1450). — 
This volume is intended as a guide for the use of food inspectors and contains chap¬ 
ters on animal foods, fish, game, vegetables, etc.,'with a description of the appear¬ 
ance and character of the foods, so that those which are fit for food and those which 
should l;e condemned may be recognize<l. The question of food adulteration is also 
taken up. 

The sanitary inspector’s handbook, A. Tay ion (London: If. K. Lewis [1905'\y 
4. ed.y pp. 455y Ulus.; rer. in [juncet [London], 1905y /, No. 19, p, 1377). —It is stated 
that this work has been thoroughly revisecl, illustrations have been added, and 
the text and index amplified. Various questions connected with sanitary inspec¬ 
tion are disc.ussed, and a synopsis is given of the public health laws of Great Britain. 
The book is designed to meet the needs of sanitary inspectors and those seeking to 
qualify for such api>ointinents, and also to supply practical information to those inter¬ 
ested in sanitary subjects. 

Municipal food control manual, II. Messner (Taschenhuch fur die Lebensmittel- 
kontrollorgane der Gemeinden. Vienna and Leipmc: Wilh. Braumuller, 1905, pp. 384; 
rev. m Osterr. Chern. Ztg., S (1905), No. 10, p. 383). —This volume is designed as a 
manual for those engage<i in municipal food-control work. 

Existing official laboratories and their utilization for the detection of 
food frauds and adulterations, A. 0. Girard (Rev. Soc. Sci. Hyg. AlimerU., 1 
(1904)y No. 7, pp. 847-858). —A list is given of French official laboratories, which, 
in the author's opinion, can be made use of in an organized attempt to suppress food 
adulteration. 

The detection of com meal in sausage, H. Kreis (Ber. Chem. Lab. Basel, 10 
(1908); abs. in Ztschr. Untersuch. Nahr. u, Oenussmtl., 9 (1905), No. 8, p. 475).-— 
Methods of detecting com meal were tested, the best results being obtain^ with that 
of Mayrhofer. 
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▲nalyses of imported Messina and New South Wales gprown lemons, F. B. 

Guthrie {Agr. Gaz. N. S. WaleSj 16 {1905) ^ No. 3, p. 306). —Analytical data obtained 
from 5 samples are reported. 

Properties and composition of some typical flours, W. E. M atthewson ( Tram. 
Kam. Acad. Sci.j 19 (1903-4) t pp. 78-80). —The composition of 8 sorts of flour and 
the character of the gluten were studied. Baking tests were also made but are not 
reported in detail. 

According to the author, the baking tests showed that soft wheat flour gave a more 
sticky dough than the others, and this quality, more or less characteristic of soft 
wheats, “ is considered to be connecUid with gluten rich in gliadin.” The results 
obtained sIkav tliat although the gliadiri-glutenin ratio may be important in certain 
cases it did not suffice to explain the observed differences in the flours examined and 
that further study was needed regarding the relationships between composition and 
br(‘ad-making (pialities. 

The chemical composition and nutritive value of wheat and flour, Chapus 
(Hal. Agr. Algnrir et Tnmsie, 11 (1905), No. 7, pp. 141-147). —The gluten and gliadin 
content as a ineans of judging the quality of flour is discussed and data on the sub¬ 
ject summarized. 

The condition of starch in stale bread, E. Roux (Her. Soc. Sci. ligg. Aliment.^ 

1 (1904)^ No. 7, pp. 83J-836). —Since it had been found that when paste is allowed 
to stand the starch is changed into amylocellulose, an insoluble nonsacidiarifiable 
material which c*olo?’S iodin yellow, the author made investigations to learn whether 
a similar change takes place when bread grows stale. 

The conclusion was reached that this was not the case and that it could not be said 
that the starch material of stale bread had a different nutritive value from that of 
fresh bread. 

Poisonous bread, A. Yachevski (ZemledgeleiZy 1905^ No. 7, pp. 11-15; abs. in 
Zhur. Opuitn. Agron. (Rim. Jour. Kept. Landw.)y 6 (1905)^ No. p. 249). —Serious 
illness and sometimes death were noted in 1903 in various loailities in Russia when 
bread was eaten made from local grown grain. 

Ergot was found in some samples of grain and flour, but the poisonous properties 
were attributed to a fungus, Fuaarium roseurn. This fungus grows on rye in damp 
localities and wet seasons, and is apparently spread by rain, wind, and insects. Direct 
experiments made by Zhilyakov showed that the fungus would produce the poison¬ 
ous properties noted in the bread.— p. fireman. 

Some causes of discoloration of canned mushrooms, J. Sarthou (Rev, Soc. 
>Sc/. Ifgg. Aliment., 1 (1904), No. 7, j)P' 853-860). —Three sorts of discoloration were 
noted, namely, a darkened area, black specks of varying size, and a discoloration 
which extemls to the whole of the can contents. The first and second are ascriljed to 
chemical causes, and the last to the action of bacteria. 

When mushrooms are sulphured and canned, the sulphurous acid, acting upon the 
metal of the can or upon the solder, may cause discoloration. Such chemi(*.al discol¬ 
oration is regarded as harmk^ss and, according to the author, may be remedied by 
soaking the mushrooms a short time in a weak solution of acetic, citric, or tartaric 
acid and washing in plenty of water. The bacterial discoloration is an accompani¬ 
ment of putrefa(;tive fermentation, and is characterized by the odor of hydrogen 
sulphid. Such canned mushrooms are unfit for use. 

Oonceming certain adulterations of lard, A. Olio and J. Tillmans (ZUchr. 
Untersneh. Nahr. u. Gemmmil., 9 (1905), No. 10, pp. 695-597). —Notes on a sample of 
lard adulterated with cotton-seed oil, flour, and paraffin. 

The quality of commercial cream of tartar, L. D. Havenhill ( Tram. Kam. 
Acad. Sci., 19 (1903-4), pp. 66-68). —The examination of a number of samples of 
cream of tartar sold in Kansas showed that a considerable proportion of the samples 
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purchased in grocery stores were adulterated with calcium ai’id phosphate and its 
accompanying impurities. In some cases little or no cream of tartar w'as present. 
The samples purchased from druggists were found to be pure. 

Examining and judging ground black peppers, K. Spakth [Ztschr. Vnter»uch. 
Nahr. n. Gniujismtl., 9 (1905). No. 10^ pp. 577-595). —A summary of data regarding 
pepper analyses. 

Concerning the analysis of wine vinegar, A. Fhokhs^r {Zinchr. Vntermch. Nahr. 
u. Genu8Hmtl.,9 (1905), No. 6,pp. 561-30,i ).—The author con(!ludesthat lactic acid may 
be regarded as a normal constituent of wine vinegar and that a determination of the 
amount j^resent may serve as a means of judging of the (piality of the produ(;t. 

‘Standards of purity for fermented and distilled liquors, 1\ SciiroRowiTZ 
(Jour. Sov. Chcm. lodui<.,;^4 (1905), p. 170; ahs. hi Jour. Anier. Chem. Suc., ‘J7 (1905), 
No. 0, Rev., pp. J5J, S5S). —Various (piestions eoiine<*ted with standards <»f purity 
are tliscussed. The adoption of a single analytical factor as a standard of purity of 
any article is not corisid('red advisable owing to the ease wdth which such a factor 
may he changed so as to come within re<piireim‘nts. 

Sterilized fruits (Jour. Jamaica Agr. Soc., 9 (1905), No. 1, p. —A note on 
the successful canning of mangoes, pineapples, bananas, akees, etc., }>y covering the 
fruit with cold sterilized water, sealing in bottles, and heating for 4 hours at 150° to 
155° F. 

The dietetic use of predigested legume flour, particularly in atrophic 
infants, D. L. Edhali. and C. W. Mili.kr (d/acr. Jour. Med. Sri., 1^9 (1905), pp. 
60J-6S4; af>8. hi Jour. ^Imer. (.'Item. Soc., 117 (1905), No. 0, Rec., p. S47). —The data 
reported have to do with bean Hour in whi<‘h the starch is predigested by means of 
a diastatic ferment. 

The diet in typhoid fever, J. B. Nichols (Reprhded from Amer. Med., 9 (1905),* 
No. 18, pp. 7 JO-7 SO). —Jn this pai)er, based on the author’s experience and that of 
others, a generous diet in tyjdioid fever is atlvocated. The results of a number of 
digestion and metabolism exi)eriments reported by different investigators are sum¬ 
marized and discussed. 

The use of copper in destroying typhoid organisms and the effects of cop¬ 
per on man, H. Kraemkk (Amer. Jour. Vharm., 77 (1905), No. 0, pp. 205-181). —On 
the basis of his own investigations and those of others the author recommemls the 
use of small amounts of cojiper for the destruction of typhoid orgatdsms in water, 
and states that he has obtaine<l very satisfactory results by placing a piece of care¬ 
fully cleaned cop]K*r foil 9 in. wpiare in a vessel holding 3 to 4 (jts. of water and 
allowing it to remain 4 to H hours. If the water contains a large amount of sediment, 
it is d(‘sirable to filter before treating with the copper foil. Such water has l>een 
used for over 6 months without any noticeable ill effects. 

Believing that vegetables may be a source of typhoid infection, the author recom¬ 
mends washing those which are to be eaten raw in copper-treated water or placing 
them, especially lettuce and Celery, in a vessel of w ater wdth a strip of copper foil and 
allowing them to remain from 2 to 4 hours with occasional agitation. ‘‘The use of 
copper vessels would be more convenient, but of course is more expensive.” 

Some of the author’s general conclusions follow: “ AVhile exceedingly minute quan¬ 
tities of copper in solution are toxic to certain unicellular organisms, as bacteria, it 
is safe to assume that the higher plants and animals, including man, are unaffected 
by solutions containing the same or even larger amounts of copper. There being a 
number of factors which tend to eliminate copper from its solutions, it is hardly 
likely that there would be any copper in solution by the time the water from a reser¬ 
voir reached the consumer if the treatment of the reservoir were in competent hands. 
Many plants contain relatively large quantities of copper, and when these are used 
as food some of the copper is taken up by the animal organism, but there are no 
records of any ill effects from copper so^onsumed,’* 
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The article contains a suiniuarv showinj^ tlie amount of copiKT which has beeii 
reported in fruits, vegetables, and other food i>roduet8, as well as bibliographical 
data on the subject. 

Diet in health and disease, J. Fkiedenwai.d and J. Kuhraii (Philadelphia and 
fjondan: ir. P. Sanuderx To., p. i;S9^ Jhjff. 4 ).—In this volume, which the 
authors stat(‘is j>rei)ari‘d to meet tlu' nt‘e<lsof general ])ractitionei’S, hospital internes, 
and medical stiahuits, an<l also to servt* as a reference handbook for training schools, 
the chemistry and physiology of digestion are treate<l of at some length, as well as the 
differtait classes of foods, b(‘verages, and coialinients, an<l the conctuitration of food, 
the ])reservation of foo<l, an<l otluu’ fa(‘tors which b(*ar ujxui diet. 

Sections are devoted to infant fecMling, diet for the aged, and other special con<li- 
tions, ei(‘., and sp(M*ial luetlnMls of feeding are discnsstnl. More than half of the 
volume is taken up with discussions of diet hi relation to diseasi* an<l there is also a 
spe(*ial section on institution dieteti<*s and a short liibliography. 

Nutrition and malnutrition, \V. II. Aia.cniN ( Launt [lAnidfm,] luort, 7, Nos. 17y 
pp. JJlt-1117; IS, pp. 1isn-iisp It), pp. J.'oO-jjfKf: jn, p]>. hil!)-l:i'^a).—\ general 
summary and discussion of data on the digestion ainl absorption of different nutrients, 
and related (jnestions undtT iioi-nial ainl abnormal conditions. 

Standardized gruels, 11. I). Cii veix (Med. lire. [.V. )'.], 67 (/.va>), No. 7, pp. 

—In a paper ])resented lu'fon* a me(‘ting of thi‘ Xt*w York Academy of 
Medicine, .lanuary, IPOfi, th(‘ imj)ortance of gruels in infant and invalid dietidics is 
spoken of and directions given for tlie pri‘paratiou of standard gruels of uniform 
composition. 

Deti'rminations of th<‘ total solids*an<l })rot(*in in ])lain gruels made from barley, 
wheat tiour, and rolle<l oats, and d(»xtriniz(‘d gruels made from rolled oats and wheat 
Hour are reported, the analyses having been niad(‘ by the New York State Experi¬ 
ment Station. The author i)oints out the high nutritive value of the vegetable pro- 
teids when given in the form of gruels. The paper was followed liy a discussion. 

The comparative influence of organic phosphorus compounds on nutri¬ 
tion, and the development and composition of animal tissues’, A. Dicsohkz 
and A. Zaky (Her. Soe. Sei. Jhjij. ATune))!., / (It)i)4), No. 7, }>p. SJA-SSJ). —Experi¬ 
ments on animals were mad(‘ with lecithin, nu<*h*in, nucleic acid, and protylin, which 
led to the conclusi(m tliat these bodies increas<‘ tin* gains in body substance, especially 
protein, and favor rajiid growth and the rapid accumulation of mineral mattiT in the 
skeleton. 

The peptic cleavage products of the artolin, a proteid of wheat gluten, 

Hayasiii (Areh. K.ept. J^afh. n. PharmalcoL, ‘tJ (ItfOA), Ao. S-{, p. JS9; abs, in Zeyithh 
Plufsiof.j J9 {P)OA)y Ao. 4, p, JOS ).—When treatt*d for a short time with ])epsin- 
hydrochloric acid, artolin yields an albumose-like body, “artose,” which lias the 
same comi)osiiion as artolin, but a higher water content. When the action is con¬ 
tinued for a longer time, i)arartose and metartoseare obtained and the cleavage prod¬ 
uct artolin-antipeptone which contains no sulphur and H cleavag(‘ products of parar- 
tose containing sulphur, namely, protoartose, heteroartose, and deuteroartose. 

Course of wholesale prices, 1890 to 1904 (Pytte. of Labor [U. P.} Bui. 67 y pp. 
SSO-oAO, d(jms. 4). —Food and food produi-ts constitute one of the groups included in 
the statistical investigation reported. 

ANIMAL PRODUCTION. 

Energy values of red clover hay and maize meal, H. P. Armsby and 
J. A. Fries (U. S. Dept. Agr.y Bur.Ayiim. Indus. Bui. 74, pp. 64, dgnis. S).—¥o\\oyjing 
methods outlined in an earlier report (E. B. R., 15, p. 1037), respiration calorimeter 
experiments were made with a steer in which 4 rations were tested in different 
periods. 
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The rations consisted of ah amount of clover hay estimated to Ihj somewhat less 
than sufficient for maintenance (r),2(K) gin.); a considerably smaller amount of clover 
hay (3,700 gin.); a small amount of clover hay (3,700 gm.) supplemented liy a 
quantity of maize meal (SoO gm.) calculatiMl to sufficient to make the total ration 
sfimewhat less than a<le(iuate for maintenance; and the same amount of clo\’<"r hay 
supplemented by maize meal enough (4,(K)()gm.) to provide a ration sufficient for 
moderate gain. 

The conij)arison Indween tin* jirst and secfaid periods givc*s data for (h^tennining 
tin* net availability of the eiu‘rgy of the <‘lover hay, and the results of the second and 
third ])erio<ls for computing the energy of maize meal, while the data of the fourth 
period affords a means of ascertaining the }>ercentage utilization of the energy of maize 
meal in the pioduction of gain. Each experimental period covered 21 days, of wliich 
the iirst 11 were regard(*d as pi-oliminarv, and the digestibility of the ration and the 
income and outgo of matter and energy were measured. 

From the experimental data, which are recorde<l in full, it appears that the coeffi¬ 
cients of digestibility of the dry matter and total protein of the more abundant ration 
of clover liay wen* 511.13 and 48.58 per (*ent, resp(‘ctively, and for the smaller clover- 
hay ration 5U.70 and 53.19 per cent. In general, the smaller ration was more 
thoroughly <ligeste<l, but the authors <‘onsider the differences small enough to lie 
within the limits of error, 

AVhen maize meal formed a part of a ration scarcely sufficient for maintenance, the 
coefficients of digestibility of dry matter and j>rotein were 87.34 and 85.23 per cent, 
respectively, and in the ])roductive ration 91.50 and <>2.30 per cent. The values for 
proteids in the 2 rations were 80.14 and 00.43 jM'r cent. “The results obtained uj)on 
total ]>rotein and prot(*ids s<'em to indicat<‘ a <lecrease in tlu* apparent digestibility of 
these constituents under the influence of the larger supply of carbohydrates in the* 
maize meal.” 

In discussing energy values the authors j>oint out that — 

“The relation of the metabolizable energy to the amount (d matter in the hxwl 
may be expressed in terms of calories per gram of the total or of thedigestiM.! organic 
matter.- . . . 

“The metabolizable energy of a heeding stuff may also be ex])r(*ssed as a percent¬ 
age of the total or gros.s eiK'rgy. Such a percentage is analogous to a digestion coeffi¬ 
cient, so that if an average value tor it were' esbablished for any particular kind of 
feeding stuff, the amount of metabolizable energy in a given amount of it could be 
computed from its total energy by multiplication by this coefficient just as the diges¬ 
tible dry matter or organics niatter can be computed from the total amount present 
by the use of a digestion coefficient.” 

Ill the cast* of the clover hay it was found that the metabolizable energy consti¬ 
tuted 42.58 per cent of the total energy in the first period, and 44.22 j)er cent in the 
second period, or 4J5.40 per cent on an average. Calculated as a percentage of the 
energy of digested matter, the values were 75.52 for the first period and 7fi. 18 for the 
se(*ond period, or 75.85 per cent on an average. In the case of the maize meal the 
metabolizable energy was 64.16 jier cent of the total energy on the limited ration 
and 77.68 jier cent on the more abundant ration. When the calculations are based 
upon the energy of digested math»r, the values are 75.06 and 85.53 per. (rent, 
respectively. 

“ The above results represent wffiat has lieen called the ‘apparent^ metaliolizable 
energy. It is not at all unlikely that the addition of maize meal affected to a greater 
or less degree the digestibility of the hay to which it was added. 

“ In particular, ... it seems possible that it diminished the digestibility of the 
protein of the total ration. 

“ If such w*as the case, the results . . . [noted] above are too small to represent the 
actual metabolizable energy of maize meal, just as the corresponding results upon the 
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of tho protein are bio Hinall. In the one case as in the other our figures 
represent the net effeet ii{)()n the amount of metabolizable cmergy or of protein which 
the animal derived from its ration. Any effeet of one ingredient of the ration upon 
the digestibility of the other is ascribed, by the method of computation employed, 
entirely to the maiz(‘ meal. The results, therefort‘, as stated, rejiresent the apparent 
digestibility or the apparent metabolizable energy.” 

A eonsiderabit* portion of the* metalKilizable energy of food, it is pointed out, may 
be consunu'd in the chemical and mechanical processes incidental to tlu^ digestion 
of food and its conversion into forms fitted to nourish the body, or may be otherwise 
converted into the form of heat and so not be direirtly available to makegood the 
losses fif potential ema'gy from the body tauised by the vital processes. The portion 
of the metabolizable laiergy remaining after de<hicting the (piantity thus expended 
represents the net contribution which the foo<l has mad(^ to the maintenance of the 
stock of potential energy in the body, and may be designated as net available energy. 
The average value d(*duced for red cIovit hay and the value for corn meal in a pro¬ 
ductive ration were Ik).-42 and 77.SI }ier ciait, n'spectively. 

“ While this result is-subject to the errors involved in tin* determination of the 
metabolizable energy of the maize meal, it is mwertheless evident that the energy 
of the latter is far more available than is that of (*ither clover or timothy hay. 
Kxjin'ssed in anotlu*r way, this is ecjuivalent tosaying that tht‘expenditure of em‘rgy 
in digestion and assimilation is relatively less in tin- case of maize Jiieal -a rc'sult 
which was to have* been anticij)at(*d from the nature of the material.” 

From tlu‘ <lata presented, tlu' authors calculate that the clover hay supplied 2,058 
calories of the juetabolizabh* energy p<‘r kilogram of total orgjinic matter on an aver¬ 
age and maiz<‘ nu'al in a productive ration 8,441 <*alories. For available energy the 
calculated values W(‘re 750 calories per kilogram total organi(t matter for clover hay 
on an average and 2,078 calories for maize meal in a productive ration. 

The aiithors’ <liscussion of the differences between fm*l value, values for mainte¬ 
nance, and productive jirocesses, as exemplified by these exjieriments, has been 
noted from another publication (F. S. 11., 17, p. 880). 

Weathered hay, W. F. Sctiikust {('hem. iU{lU0r>)y A7>. .A^eSVT, p. ).—Part 

of a field of uncut hay was protected with canvas iluring 2 days of wet weather and 
samples of the proti*cted hay and that which was not so protected were analyzed. 

The dry matt(*r of the protected hay ha<l the following percentage composition: 
Water 15.05, protein 10.52, carbohydrates 80.14, crude fiber 28.01, and ash 5.48 per 
cent. The dry matter of the weathered hay had the following [lercentage composi¬ 
tion: Water 12.75, protein 14.58, carbohydrates 87.14, crude fiber 88.82, and ash 4.00 
per cent. 

The larger proportioii of water in the protected hay, in the author’s opinion, is due 
to the fact that the gummy material in the hay, which w’ould be the first to bo 
washed out, is hygroscopic and attracts atmospheric, moisture. The loss of nitrog¬ 
enous material in w eathered liay is not regarded as serious, since this material would 
largely consist of soluble nitrogenous bodies (amido compounds) whose feeding value 
is small. 

Digestion coefficients of alfalfa, IT. G. Kniqiit {Ranchman^ h Reminder y ^ {1905), 
jVo. dyjijh 36-S9y Jig. /). —In experiments with sheep carried on at the Wyoming 
Experiment Station the following average coefficients of digestibility w^ere obtained 
with second cutting alfalfa: Dry matter 63.4, protein 79.7, fat 41.1, nitrogen-free 
extract 74.2, crude fiber 44.6, and ash 56.2. 

Condimental stock and poultry foods, J. B. Lindsey et al. {Massachtisetis Sta. 
Bui. 10()y pp. 24). —The results of chemical and microscopical examinations of 65 
samples of stock foods, poultry foods, and condition powders are reported, the goods 
being secured in most cases from fresh stock and unbroken packages. 
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The basic ingredients of these niat(*rialH M i*re generally such well-known concen¬ 
trated feeds as corn meal, w heat offal, and linseed meal, though in some instances some 
substance like mustard hulls was used. The medicinal ingredients were found to 
consist of some of the more common drugs, including fenugreek, fennel, anise, gen¬ 
tian, ginger, pepper, salt, magnesium and sodium sulphates, saltpeter, sodium bjcar- 
bonate, sulphur, iron oxid, charcoal, and tunneric. 

The w^holesale cost of the mineral drugs, except niter, it is pointed out, is not over 
a cent a pound, while that of tlie vegetable djjugs varies from 3 to 12 cts. a pound, 
and judging from available data the original cost of the entire mixtiires could nirely 
have exceede<l 2.5 to .‘1 cts. per ]>ound and in many cases could not have been over 
2 cts. The retail price of the stock and poultry foods varied from d to 25 cts. a pound, 
depending on the brand ami quantity imrchtiscd. The condition powders w ere much 
higher, ranging from 30 cts. to per pound. The great economy of homemade 
mixtures of common drugs, etc., is pointed out. 

The food value of stock foods and conditifm powders “has been showm to l)e no 
greater than that of the ordinaiy grains of which they are largely composed. Their 
medii'inal value dep(*nds largely upon the aromatic, seeds and roots ustid as a tonic 
for the stomach, on t^harcoal as an absorlHmt, and on the purgative effect of the 
Epsom or (.llaulx^rs salts. The quantity recommended to lui fed daily is usually so 
small (1 oz. or less) that very little effect can be expected unless the material is fed for 
a considerable length of time. While it is probably true that some of these stock foods 
may prove l>eneficial under certain conditions, it is also true that most of them are 
heterogeneous mixtures and evidently put together by parties (piite ignorant of the 
principles of animal physiology, pathology, and veterinary medicine.” 

A resume of experiments w'ith stock and poultry foods is also given, and the results ‘ 
of a demonstration te.st of the relative value of Vratt/s f(K)d and a mixture of corn 
meal and wheat middlings is reported. Four cows, divide<l into 2 lots of 2 ea(‘h, 
w’ere fed a basal mtion of tine-cut hay, row'cn, distillers’ grains, and middlings. In 
addition, one lot was given daily 0.5 to 0.75 Ih. each of I^ratt’s foo<l, and the other 
a like amount of the grain mixture mention<*d. After a month the s[)ecial rations 
were reversed. 

Considering the test as a whole, tliere wa.s a gain of 12 lbs. on the ration containing 
Pratt’s food and 20 lbs, (jii the mixture of corn meal and wheat middlings. The 
total milk yield of the 2 lots was 3,048.2 lbs. and 2,008.07 lbs., respectively. With 
Pratt’s food the milk showed on an average 13.51 per cent total solids and 4.58 per 
cent fat, and on corn meal and w heat middlings 13.45 per cent total solids ami 4,54 
per cent fat. 

According to the authors, the investigations show' that Pratt’s food did not sub¬ 
stantially increase the quantity of rpilk and milk ingredients over that produced by 
a like amount of ordinary feeds, as the slight variation noted Vas w ithin the limits 
of experimental error. The condiinental feed also failed to increase the richness of 
the milk, although it increased the cost of milk and butter fully 10 per cent. No 
effects, favorable or otherwise, on the general health and condition of the animals 
were noticed when the condimental feed formed a part of the daily ration. 

The bulletin also contains brief notes of the examination under the law of 481 
samples of concentrated feeds collected during the winter and spring of 1905. Though 
the analyses are not reported in full, some general deductions are drawn. Among 
other points it was noted that the cotton-seed meal w^as quite generally of good color 
and of satisfactory mechanical condition, though in many instances there was a 
tendency to reduce the minimum protein guarantee to 41 per cent or lower, which 
•would indicate that the highest grade meal was not being offered. Several samples 
of Sea Island cotton-sced meal contained only 25 per cent protein, and consequently 
would be actually worth only about half the price of goods of prime quality. 
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Many of tlie wheat by-products examined were found to contain an undue amount 
of screenings and quite often (?orn, tlie amount of the latter being from a trace to 
some 30 per cent. Inferior wheat was also sometimes found. The molasses feeds 
usually met their guarantees, but the autliors do not consider them to be as econom¬ 
ical as high-grade protein by-products. The data regarding the ])oultry feeds exam¬ 
ined were included in a bulletin previously noted (K. S. R., 16, j). 003). 

Analysis of commercial feeding stuffs sold in Maryland, JI. B. Mc Donnell 
ET AL. {Md. Agr. CoL Quart.^ I 90 /iy Xa. pp. IJ ).— Under the provisions of the 
State feeding-stuff law analyses were made of blood mi‘al, meat meal, and similar 
g(K)ds, cotton-seed meal, linseed meal, flaxseed meal, granulated milk, gluten meal 
and feed, malt sprouts, corn-oil-cake meal, mixcnl and proprietary feeds, ])oultry 
feeds, bran, cotton-seed feed, dried molasses beet pulp, and dried sugar bi‘et pulp. 

The nutritive value of dried grape pomace, S. Weiser ( Wrhdnahr, 1904^ pp. 
4^3-’455; ah.^. in ("enOd. Agr. Cheat.^34 (1903)^ Xo. 3^ pp. 190-192 ).—Analyses of dried 
grape pomace are reported and its feeding value discussed. 

Phosphate of lime in the feeding of farm animals, J. P. Wacjxeu {.lonr. Hoc. 
Cent. Agr. Betg.^ oi Xo. S-10^ pp. 363-331 ).—From a summary of available 

data the conclusion is reache<l that the importance of phosphate' of lime for the 
formation of bone and for the digestion and assimilation of food is gein'rally recog¬ 
nized. Under ordinary circumstances th<‘ rations fed supply a sutliciency of this 
material. If, for any reason, this is not the case and niiiu'ral salts must be resorted 
to precipitated calcium phosphate of known purity should be used. 

Present methods of beef production, III, 11. W. Mi mi-ohd and b. 1). Hall 
(Jlllnoh Hta. Circ. 91, pp. 4). —Information regarding ]>igs following cattle in tin' feed 
lot is summarized, the data its in the case of previous pu))li(*ations (F. S. B., !(>, pp. 
805, 1112) being Iuised upon replies received from a large number of Illinois cattle 
feeders in answer to a circular letter of inquiry. 

Of the 509 cattle feeders who furnished data on the subject, 90 per cent kept )>igs 
W'ith cattle wdien on feed, and 70.7 per c(*nt of those who stated a j)referen<'e as to 
br(‘ed favored Poland-Chinas. Whatever the breed, j)igs 6 inonihs ohi or those 
weighing on an average 125 lbs. w'ere generally preferrt'd, and 56 perc(*nt of the feed¬ 
ers allowed 1 pig to each steer. Kightv-thret* per cent of those w ho keep pigs with 
their cattle fed (!orn in addition to the fee<l which tlu'y could gather. Nine ]:>er 
cent of the correspondents who replie<l state<l that they secure<l less than I lb. of 
gain per head i)er day wdien no additional corn was fed to the ])igs, 42.5 per cent 
secured a gain of 1 lb. per head per day, and 49 per cent more than I lb. With refer¬ 
ence to the proportion of the corn fed to the cattle w hich should be charged to the 
pigs follow ing them, three-fourths of the correspondents stated that one-fifth to one- 
third should be charged to the i)igs. 

Oil meal when fed to steers is often said to have a beneticial effect on the pigs fol¬ 
lowing them. Thirty-seven [)er cent of those wdio furnished data on this j)oint noted 
an advantage, while the remaining 63 per cent did not. Forty j)er cent of the feed¬ 
ers had found that (!otton-si‘ed meal fed to cattle is injurious to the pigs following 
them, w hile60 ])er cent had noted no injurous effects. A small number of the cor¬ 
respondents mention other supplenuaitary feeds (usually cundimental stock feeds) 
which, in their opinion, have given as good results as oil meal. 

“One of the most successful feeders states in his report that he has usetl success, 
fully a self-feeding box in supplying mineral substances to the hogs. Wood ashes 
are mixed by the wagonload w ith salt, copperas, and sulphur, and placed in a small 
self-feeder similar in construction to those used for cattle.” 

Only 8 per cent of the correspondents furnish permanent houses for their pigs, 
while practically all the remainder furnish no shelter except that afforded by the 
sheds and barns provided for the cattle. 
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Present methods of beef production, IV, H. W. Mumford and L. D. Hall 
{Illinois Sta, Circ, 9^^ pp, S ),—Continuing the above-mentioned work, information 
was collected regarding feeds and their preparation. 

As regards the production and purchase of feeds, only about 10 per cent of the 
feeders who replie<i raise all the feed which they use in the production of* beef. 
About 60 per cent purchase corn and 60 x)er cent other commercial feeds, linseed-oil 
meal being the most important feed besides corn. 

As regards the methods of feeding the com crop, 24 per cent of the 197 replies on 
this point were in favor of shock com, 25 per cent in favor of shock corn combined 
with corn otherwise prepared, 13 per cent in favor of shredded corn and corn other¬ 
wise prepared, and 11 per cent in favor of shredded corn fodder alone. 

“ Eighty per cent either pasture the stalks in the field or cut part for shock com 
and pasture the remainder, 12 per cent plow under all the stalks, and the remainder 
either burn them or convert them into silage. Only 5 correspondents state that they 
cut the entire crop of corn.” 

Linseed meal w^as fed by 21 of those who supplied data, the highest amount men¬ 
tioned being 6 lbs. per head per day and the lewdest (for young cattle) 0.2 lb. The 
average for all kinds of cattle was 2.2 lbs., and for fattening steers 3 lbs. Ten per 
cent of the replies mention the use of bran, 5 lbs. per head per day being the average 
amount, 13 lbs. the maximum, and 1 lb. the minimum. Cotton-seed meal was fed 
by 7 per cent of the (correspondents, the largest amount being 9 lbs. and the smallest 
1 lb. per head per day, or an average of 4.1 lbs. Only one corresi>ondent spoke 
unfavorably of it. 

The data gathered indicate that condimental preparations or patent stock foods” 
are purchased by 7 per cent of the Illinois cattle feeders. “The advantages claimed 
for them by those who comment on the results secured are that they increase the. 
amount of feed consumed, aid digestion, and give gloss to the hair. A large propor¬ 
tion of those who buy such i)reparations use them only for young stock or breeding 
cattle.” 

Oats are used by only about 3 per cent of the feeders, and various other grains and 
concentrated feeds, viz, gluten meal, gluten feed, hominy hearts, ‘‘shipstuff,” cotton¬ 
seed hulls, shorts, middlings, flaxseed meal, and brewers’ grains are used by about 
9 per cent of all the correspondents. 

Data were also gathered as to the kind of coarse fodder used in full feeding, the 
kind of pastures preferred, their management, amounts of pasturage required, use of 
salt, practice of warming drinking water in w inter, and related topics. 

” Summarizing the re{K)rt8 concerning the daily gain in weight of cattle during the 
whole grazing season on grass alone, we find the average of all replies fur 2-ycar- 
old cattle to be 1.87 lbs. per day. The greatest daily gain reported is 3 lbs., and the 
smallest 1 lb., but 80 per cent of the reports name amounts from 1.6 to 2.6 lbs. The 
average of all replies for yearlings is 1.66 lbs. per day. The greatest gain mentioned 
is 3 lbs., and the smallest 1.6 lbs.” 

Present methods of beef production, VT, II. W. Mumford and L. D. Hall 
{Illinois Sta, Circ. 98^ pp, 15 ^ figs, 9 ).—Continuing the summary of data based on 
replies received from some 600 cattle raisers (E. S. R., 17, p. 384), the importance of 
shelter and the need of improvements in feed lot conditions are considered. 

The replies received from cattle raisers indicate that only a very small percentage 
have naturally drained lots or take any precautions to prevent mud and its attendant 
discomfitures and disadvantages. Of the 36 cattle feeders who report definite pro¬ 
visions against mud, 10 have paved or otherwise artificially covered the surface of 
the feed lot; 16 use rock, gravel, cinders, bricks, planks, corn cobs or sawdust, alone 
or in combination, in various parts of the lot, for instance, about the feed troughs, 
water tanks, sheds, or gates; 10 have put the lots in satisfactory condition by tiled 
draining, while 2 grade the yards and clean out the mud and manure with dirt 
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scrapers. Several of those who use coal cinders for tilling muddy portions of the lot 
state that they should l^e covered with straw, cornstalks, or other bedding material 
in order to prevent injury to the feet of tlie cattle. 

The authors note the wide divergence of opinion among i)ractical feeders as to the 
kind and amount of shelter necessary for fattening cattle. About half the corre¬ 
spondents state that sheds are used; about one-third, including most of those who 
feed in spring and summer, use pens, lots, or open fields, where cattle usually have 
access to shade of one sort or another; and about 10 per (!ent feed in barns. Two 
individuals state that they practice stidl feeding, while a few depend upon woods 
and straw stacks for shelter. 

A few feeders report that they find the shelter uiuiecessary even in winter. Two- 
thirds of the correspondents sUited that in their opinion l^etter results would be 
obtained if the steers had access to a closed shed or warm barn and in many cases 
point out that the barn (jr sIumI should be well ventilated and lighted, and that the 
steers must not be confined too closcdy. Twenty-eight of the reports, ])rin(^ipally 
those from large feeders, state that self-fee<lers are use<l and practically all who dis¬ 
cuss the advantages of this plan of fee<ling point out eitlier the saving of labor or the 
advantage of uniformly regulahnl feed. 

The circAilar also contains brief descriptions of cattle yards, feeding and watering 
devices, cattle shelters, and a self-feeder which experience has shown to be satisfadory. 

Flaxseed for fattening lambs, (1. E. Mokton (R(n)chm(tn^s ReiinmUr, J {1905)^ 
No, Sj 'pp. i.9, ^).—In a comparison of ground liaxseed and barley fed with 

alfalfa and turnips to lambs, it was found that on tlaxs(‘ed the average gain in the 
16 weeks of the test was 26 lbs. per head and on barley 66 lbs. The cost of a pound 
of grain was, howev(?r, greater on the barley than on th(^ flaxseed ration. 

The test as a whole is regarded as satisfactory since it shows that “raw flaxseed 
may be used successfully without cereal grains or corn ir) finishing lambs for market.’’ 
Apparently flaxseed increased tlwi flow of urine, as has been thought to be the case. 
The manure, however, was not of abnormal consistency. 

Bacon pigs in Canada, J. H. (ikisuale {Canada Cent, Kept, Farm Bui. 51, pp, 
61,2)1. l,jifj!i. 4) dgms. <S’). —Breeds, housing, feeds and feeding, care and management, 
causes of soft i)ork, and related questions are disi ussed, the work as a whole sum¬ 
marizing the investigations of the Canada experiment stations, particularly the 
Central Ex])erimental Farm. 

Very good results are reported from Manitoba when sows and breeding stock gen¬ 
erally were wintered in pens constructed of a low framework of poles on posts covered 
with a large amount of straw, the entrance on the south side being a passage of 
similar construction to the pen. The pigs were, of course, fed outside the pens. It 
is said that with a temperature of 80® F. below zero the i)igs remained in good health. 

The various investigations which are summarized have Ixien noted from time to 
time as they have appeared in the publications of the Canada experiment stations. 

The effect of body movement upon the digestion and absorption of nutrients 
in the horse, A. Scheunert {Arch. Physiol. [Pfluger'], 109 {1005), No, S-4, pp, 146- 
2ys ).—^The horses were fed under uniform conditions. In some of the tests they 
were allowed to rest for 1 to 5 hours after feeding, and in others they were driven 
for like periods. They were then slaughtered and the contents of the digestive tract 
examined with a view to determining the effect of muscular work on digestion and 
assimilation of nutrients. 

In general, the conclusion was reached that body exercise considerably increased 
digestion and assimilation of the nutrients of food. The passage of stomach contents 
into the intestine begins very soon, probably while the food is being eaten, and is 
accelerated by exercise. Exercise increases the amount of gastric juice, and also its 
enzyxn and hydrochloric-acid content. 
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The daily ration of work horses, L. Hrandeau {Jour. Agi\ Prat,, n. ser.y 10 
(1906)j No, 36y pp, Q97y >^93 ),—The changes which have been made in the rations of 
the Paris Omnibus Company’s horses, the average value of the rations, and related 
topics are briefly spoken of. (See K. S. U., 16, p. /)87 .) 

Examination of horses for soundness, <f. If. Kohkkts, edited by A. W. Bit¬ 
ting {fndkina Sta. liuL 109, pp, ,>4 ).—In this bulletin, which i*» the result 

of joint work between the State veterinarian and the station, the object has been to 
give concise and clear directions for the systtMiiatii* examination of horses, to point 
out conditions that should be present in soundness and the diseases and defects that 
may be looked for in different parts (»f the body, and to call attention to vices which 
may l)e exj:)ected. • 

Different parts of the body are described, and the explanations and suggestions 
given are exemplified by numerous reproductions of photographs. The bulletin as 
a whole is <lesigned to supply useful information to those who desire to purchase 
horses for various reasons. 

“ The horse is sound wdieii he is healthy and when his conformation is such that 
he has not had and is not likely to have any tendem^y to any particular diseases. . . . 

‘‘An animal may have had diseases that have been cured, or may have some dis- 
eiise at the time of examination that cloes not interfere with his usefulness for some 
purposes, is then said to be ‘serviceably sound.’ In some places ‘serviceably sound ’ 
refers only to wind. 

“ A vice is not necessarily unsoundness, but some of them lead to unsoundness and 
may therefore be considered as part of the examination in the selection of an animal. 
Vices are such traits of character, or such habits as have the tendency to produ^'e 
disease or to lessen the usefulness, mar the appearance, interfere with, or make 
dangerous, the handling, or cause the destruction of property. Before examining* 
the horse, the purchaser should decade upon the character of the service for which 
the animal is intended, whether for slow draft, heavy or light harness, saddle, or 
combination. The clavss or type, size, age, gait, sex, and color should be approxi¬ 
mately settled. Ami)le time should be taken in the selection of a horse. This can 
usually be done when the animal is obtained from the dealer or ])roducer, but is 
seldom allowable at public sales or at sale stables. . . . 

“The ideal conditions under which to examine the horse for soundness is at his 
home, first in the shible, next in the door, then outside the stable, and finally in 
action.” 


DAIEY FAEMIHG—DAIRYING. 

Distillers’ dried grains v. cotton-seed meal as a source of protein, H. P. 

Ahmsby and A. K. Hisskr (Pennsylvania SUt, Bui, 73, pp, 11 ),—In an experiment 
with 12 cows lasting 12 weeks a grain ration of 3.5 lbs. of com meal and 5.5 lbs. of 
distillers’ dried grains was compared with a ration of 6 lbs. of corn meal and 3 lbs. 
of cotton-seed meal. 

The dried distillers’ grains resulted in a slight increase in the yield of milk and a 
marked increase in the fat content of the milk, but was more costly than the cotton¬ 
seed meal ration at the prices assumed. The quality of the butter produced on the 
distillers’ grains ration was inferior to that of the butter produced on the cotton¬ 
seed meal ration. 

Report of the experiment station and dairy institute at Kleinhof-Tapiau, 
1904 - 5 , Hittcheb (Ber, Vers. Stat. u. Lehranst. Molhw, Rleinkof-Tapiau, 1904-5, pp, 
13 ).—In this account of the work of the institution during the year are given the records 
of the dairy herd of about 120 cows. The average composition of the milk of the 
herd for 10 years was as follows: Fat 3.181, total solids 11.728, and solids-not-fat 
8.647 per cent. The corresponding figures for the year were 3.146,11.787, and 8.642. 




DAIRY FARMING-DAIRYING. 


587 


Possibilities of profitable cows on the farm, A. J. Glover {Ann. Rpt. Ind. 
Dairy Assoc.y IS {1905)y pj). 56-66 ).—This summarizes the results of farm tests of 10 
dairy herds. Of 145 cows of which records for 2 years were obtained, the best cow 
produced 7,190 lbs. of milk and 428 lbs. of butter, and the poorest 4,5(50 lbs. of milk 
and 158 lbs. of butter. Somewhat <letailcd reports are given of two of the herds. 

Investigations on the fat-free solids in fractional milkings, F. Lauterwald 
( Milrhir. Zcnfhl., 1 ( 1905)^^ Xo. .'v, />/>. 5S5-400). —The author discusses the datapiiblisluKl 
bySwoboda(F. S. R., 1(5, p. 71) and others and reports original determinations. 

When calculate*! in ]>ercentages of the fat-free nnlk or milk serum, the solids-not- 
fat were found in the great majority of cases to bt‘ constant in the different portions 
of the milking. The variatiems in the constituents of the solids-not-fat (casein, albu¬ 
min, milk sugar, and ash) were, of an iinesstsitial nature and, from a practical stand¬ 
point, entirely insignilicant. The liope of obtaining ]>y means of fractional milking 
a milk mon* nearly approaching human milk in composition, as, for instance, one 
richer in albumin, is, therefore, consi<lered entirtdy without foundation. 

On the relations between the method of milking and the composition of 
the milk, F. K hull (47/7/. Ltnidw. hint, fyipzhjy ivoSy Xo. 7, pp. 107-180 ).— The 
literature of this subject is reviewed and original invt‘sligati*>nHare reporte<lin <letail. 

Relations betwi*en the tnelhod of milking ami the composition of tlie milk were 
fouml to exist only so far as the fat content of the milk from the different (juart(*rs 
of the udder was concerned. Tin* percentage of the other milk constituents remaine*! 
practically (constant. Any increase in the yield of milk and fat by any particular 
method was considered oidy a])i>arent, since lower results were, obtained ])y the suc¬ 
ceeding method employed. 

Variations in th(^ fat content of the milk obsc^rved when different methods were 
used were believed t*) be due to purely mechanical (pauses, principally the contrac¬ 
tility of the udder, the amount of agitation, ami changes in tension due to the 
removal of milk. Variations in the fat content of the milk bore no constant relation 
to the method of milking employt*d. 

Sampling milk for composite tests of individual cows, II. A. HoecKU {Hlhiois 
Sta. Circ. 90y pp. 5y fiy. 1 ).—Directions are given for this purpose. 

The value of the nitrate reaction for detecting the adulteration of milk 
with water, J. Ador.ian Landw. Vvrsurhw. Oesterr., 8 {I905)y Xo. 9y pp. 846- 

851 ).—Observations on this subject are reported from which the author concludes 
that tlie nitrate reaction can not always be deptuided uj)on as an imlication of w’^ater- 
ing, inasmuch as the presence of dirt in milk may give the reaction. 

It may also be obtaine*! when the milk cans are washed and not dried before 
using. Furthermore the addition of water free from nitrates can not be detected in 
this way. The method, therefore, can not be depended upon to give more than a 
suspicion of the existence of a<lulteration which should be conlirined by more accu¬ 
rate analytical <lata. The metlnxl is, therefore, suitable for use only by the analyst 
in connection with other methods. 

On bodies in normal and pathological milk serum which react with 
/?-naphthalin-sulphochlorid, K. STRcrrER {^^d(‘hw. Zenthl.y 1 {1905)y No. lOypp. 444- 
^^ 7 ).—^The author was unable to identify positively the iiresence of an amino com¬ 
pound ora body reacting with /?-naphthalin-sulpho(!hlorid in the serum of normal 
milk, although it was considered probable that such a nitrogenous substance may 
have been present in extremely small quantities. Further experiments with the 
milk of diseased animals are in progress. 

Investigations on the determination and the variation of casein in human 
milk, G. Patein and L. Deval {Ann. Chim. Analyt.ylO {1905)y No. lly pp. 4^3-437). 

Determination of dirt in milk, H.Welleu Unfenruch. Nahr.v. Genussmil.y 

10 {1905) t No. lOy pp. 591-596 ).—The method used by the author (jonsists in diluting 
60 to 100 cc. of milk with an equal quantity of hot distilled w^ater, filtering through a 
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weighed filter paper with the aid of a vacuum pump, and w'ashing and drying the 
residue. This method was found to Ito rapid and accurate, comparing well with the 
methods of Renk and Stutzer. 

Infantile mortality and milk depots, W. J. Thompson {Dairy, 17 {1906), No. 20S, 
pp. S52, 354 ).—In this address statements are made concerning the success ohtaineti 
by the Gouttes des Lait in France, and the infants^ milk depots in England and otlier 
countries, and the establishment of such an institution in Dublin is uiged. 

The action of formaldehyde in the prdieiervation of milk, F. D. Cii ester and 
T. K. Brown {Dehnrarc JSla. Buh 71, pp. 36 ).—The (piestions studied includtHl the 
effect of adding different ])roportions of formaldehyde to milk on the time required 
for the milk to sour, the number of colonies developing on agar plates, and the char¬ 
acter of the bacterial flora. 

The authors review briefly some of the literature of this subject, discuss the use 
of formaldehyde as a milk preservative, and from the experimental data presented 
draw conclusions which are (luoted in full below. It may be noted that, as acknowl¬ 
edged by the authors, the position taken in the bulletin, as regards the use of formal¬ 
dehyde in milk, is contrary to that generally held by medical men and sanitarians. 
To control bacterial development in milk by refrigeration is believed by tlui authors 
to be im])ractit!able or too expensive at the present price of the product. It is pre¬ 
dicted that about all that will ever be accomplished in (‘ontrolling the milk supply 
will be the control of the more glaring abuses regarding production and handling. 

Where an intelligent person is his own producer and consumer, it is believed that 
the l)est possible safeguard would be the refrigeration of the jnilk and its consump¬ 
tion within 24 hours of production. In the general trade, however, a temperature 
of 60® F. is believed to be safer, inasmuch as at this temperature tln^ lactic-iU‘id bac¬ 
teria would <levelop at such a rate as to exclude, in a large measure, the dang(‘rous 
ba(fteria, while the period from milking to souring would be sufliciently short to 
insure against too great an age of tlie product. Under sucli conditions it is also 
believed that the addition of formaldehyde in quantities not to exceed 1 part in 
40,000 (or about 1 teaspoonful of 40 per cent formalin to 15 gal. of milk) would ex¬ 
tend the keeping <juality of the milk and improve its hygienic qualities. 

The conclusions are as follows: 

“(1) With different milks contiiiniiigthe same quantities of formaldehyde, the time 
of curdling varied within rather wide limits, dependent upon the character of the 
bacteria in the raw milk and upon slight variations of temperature. 

“(2) With different milks containing different <iuantities of formaldehyde, the 
amount of formaldehyde bore no exact relation to the time of curdling. 

“(.‘1) With milk containing 1 to 2,000 up to 1 to 800 of formaldehyde there 
was a rapid decrease of bacteria during the first 24 hours, after which there was a 
slow decrease, until by the end of 5 days the milk was practically sterile, or con¬ 
tained only resistant spores. 

“(4) With milk containing 1 to 5,000 of formaldehyde there was a rapid reduc¬ 
tion of bacteria during the first 4 to 6 hours, but continuing throughout the entire 
24, after which the bacteria continued to multiply at first very slowly, then at a very 
rapid rate. 

^^(5) With milk containing 1 to 10,000 of formaldehyde there was in some cases 
a slight reduction in numbers during the first 24 hours, followed by a very slow’ 
increase, then by a rapid increase. In others there was a very slow increase from 
the start, followed by a very rapid increase. 

**(6) With milk containing 1 to 20,000 of formaldehyde there was a slow 
• increase during the first 24 hours, followed by a rapid increase. 

‘*(7) With milk containing 1 to 40,000 of formaldehyde the initial and later 
periods of increase were not differentiated, but the rise of bacteria was rapid from 
the start, but much less rapid than in the case of untreated milk. 
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“(8) Milk containing I to 40,000 of formaldehyde kept 2 to 3 times as long as 
untreated milk at the same temperature, and with 1 to 20,000 4 times as long. 

“(9) When milk, containing formaldehyde, was ke])t at 25° C. (78° F.) there was 
a tendency on the part of the formaldehyde to restrain the development of the inis- 
cellaneoiis bacteria originally present in the raw milk, without a corresponding 
retardation of growth of the common lactic-acid ferment {Ikicttrium aridilartiri). 

“(10) li. (icidifdctiri developed slowly in milk containing formaldehyde in x>ro- 
porlions as high as 1 to 5,000, proportions siiHicient to kill <ir entirely check the 
growth of other milk organisms. 

“(11). (kTtain sp(^cies of yeast were capa])le of gn»wing in milk containing consid¬ 
erable ])roportions of formableby<le, the yeast appearing lirst, followed by the lactic- 
acid fermt‘ntation. 

“(12) Milk kei)t at 10° C. (50° F.) and containir.g formaldehyde in }>roportions 
as high as 1 to 10,000 remained micurdled for a long time, but showed a large 
develojnnent or forms commonly found in raw milk. 

“(13) The restraining action of formaldehyde was much less marked at refriger¬ 
ating than at ordinary room teini>eralures. 

“(14) With the presence of forniahlehyde in milk kept at 25° (\ (77° F.) the 
harnilcKS lactic-acid bactiTia were capable of growing better than other bacteria com¬ 
monly found in milk. lleiuH* tin* i)reseri<*e of formal«lehydi‘, combined with normal 
room temperatures, is favorable to a harmless lactic-acid fermentation and unfavor¬ 
able to a mixed huanentation liable to render the milk unwholesome. 

“15. The presence in milk of small amounts of formaldehyde, not to exceed I 
part i»er 40,(100, or I teaspoonful of 40 per cent formalin per 15 gal. of milk, and the 
holding of the milk at temperatures betwt‘en 00 and 70° will improve its sanitary 
(|uality by preventing raj)id and objectionable fermentations, and there is no reason 
to believe that in this j)roportion any marked injury could result to the person 
consuming it,’’ 

On abnormal butter, K. Vmciimi (Ztftrhr. Aahr. n. GenuHnmiL^ 10 (1005)^ 

No. 6’, pp. S3r>-fiS0). —Nine samples of butter made from the milk of several cows 
during periods when they were fed in the stable and als») pastured showed lieichert- 
Meissl numbers varying from 15.-1 to 23.0, sa])onitication numbers from 205.5 to 215.3, 
iodin numbers from 39 to 47.3, Polenske numbers from 0.7 to 1.7, and molecular 
weights of the nonvolatile insolubk* fatty acids from 267 to 272.2. 

On the ripening of Edam cheese, F. W. J. Bokkiioit and J. .1. O. de Vries 
(Cnilhl. Jktkf. [etc.], Abt.y lo No. 10-11^ pp. 3J1-S34; ahs. in, Rev. Gen. ImH, 

5 {190o), Non. /, pp. 1-9; pp. J, pp. 39-04). experiments conducted 

during 4 years, attempts to secure the ripening of Edam cheese with lactic-acid 
bacteria isolated from cheese and cultivated on whey gelatin or cheese gelatin were 
unsuccessful. 

In proi)ortion to the <K)ntent of water the exterior layer of fresh (4ieese contained 
13.3 per cent of salt and the central portion 0.4 per cent. With cheese 4 weeks old 
the salt content of the exterior and interior portions was respectively 5 and 4.4 per 
cent, showing a gradual i>enetration of tlie salt from the exterior to the interior. 
Inasmuch as the ripening of Edam cheese is uniform throughout, salt is not, there¬ 
fore, believed to exert any influence on the process. 

The (quantity of insoluble lime is <*onsidered of great importance in the rijiening 
process, indicating as it does the «]uantity of lactic acid which will be fixed and the 
degree of acidity of the cheese at the end of the reactions, and ruling, therefore, one 
of the principal factors of ripening. 

The volatile fatty acids were not humd to increase during ripening. There was a 
marked decrease in the percentage of ammonia. 

The chemical difference between casein and paracasein, W. Laqueur {Abs. 
in dsterr. Chem. Ztg., 8 {1905\ No, 2^, p, 5;^i).--The paracasein was found to contain 
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more carbon and hydrogen but about 0.8 j)er cent les« nitrogen than tlie pure casein 
from which it was prepared. Rennet, therefore, produces a chemical change in the 
casein resulting in the production of paracasein and another nitrogenous body. 1 ara- 
casein has the same acidity as casein, but is more readily ]>recipitated by aidt.s. 

The principal products and by-products of milk, (J. Rovksti (Laromzlonl 
mmleme del Idtte. Prodotti principidi e mttoptiKioUi. (hstde, PJOo; rer. in Pee. <i!n. 
Lait, o {was), Xo. d, p. (^haiders devoted to the composition oi milk, bac¬ 

teriology of milk, condensed milk, milk powders, ]>rcsi‘rvatioii of milk, casein and 
its industrial utilization, milk sugar, lactic, acid, alcohol fnmi milk, acetic acid from 
milk, an<l inilk soap. Tlu* treatise is nronmiended very highly in the review to 
those who are interested in the industrial utilization of milk. 

A note on the bacteriological examination of milk, ( J. Np:wman {Pnh. Heidth 
[London'jy JS (1905), So. d, pp. This is an outline of an a<ldress in which 

the author discusses the hacteriol<»gical stamlards for milk, the kinds of haeteria ami 
toxins present in milk, the })resence of <‘ellular elements foreign to milk, and the 
degree of acidity. 

The following is suggested as a bacteriological standard of purity of milk for prac¬ 
tical purposes: (I) Total acidity of not more than 24 to 2r>°, (2) no excess of pus or 
blood cell.**, (2) no liaedlu.'t roll, B. enieeitidiH Hjamujeori^, or B. enteritldi.^ id (iaertner 
in 1 ec., and (4) the milk to he nonvirulent ti> animals, the first and last conditions 
being considered lixed ami absolute standards and the other two relative standards 
suggesting further inquiry. 

Uniformity in milk culture media for bacteria, B. Czaplicki (Milrhir. ZenthLy 
1 (1U05), So. JOf pp, 450-456). —Varying statements made in textbooks conecTrnng 
the l)ehavior of different organisms in milk are attributed by th(‘ author as due to 
differences in the milk media used. 

In Ids ex[)eriments marked differences wiTe obtained for the same organisms 
when grown in diluted milk, umliluted milk, ami undiluted ov(‘rheated milk. The 
greatest development, the most marked peptonization, and the most intensive de(‘ol- 
orization occurred in the diluted iidlk. The least develo])mcnt took place in the over¬ 
heated milk. CUiolera germs from numerous sources were grown in the 2 media 
mentioned with marked variations in the r(‘sults. Tln^ diluti‘d ndlk was regularly 
eoagulaU*d, while in only about one-half the number of cases did coagulation occur 
in the undiluted ndlk. The differences were believed to depend j)rineij)ally upon 
th(j amount of sugar present.' 

The author recommends the dilution of the ndlk used for culture media in the pro¬ 
portion of 1:1, the media being sterilized by heating for 40 minutes at 90 to 92° C. 
on each of three consecutive days and kept (hiring the intervals at 35°. 

VETEEINABY MEDICIITE. 

Economic aspect of veterinary science, S. S. Cameron (Jour. Dept. Agr, Vic¬ 
toria, 3 ( 1905 ), No. 7, pp. 500-506 ).—In a discussion of this problem the author draws 
attention to tlie work of eradicating animal diseases in America and lOngland, the 
treatment of ndlk fever, abortion, and the value of a well-regulated quarantine 
against animal diseases. 

Animal plagues and quarantine laws, Pkof6 (Forischr. Vet. Hug., 3 (1905), No. 
4y pp. 73-78, fig. i).—The author discusses the present status of a number of animal 
diseases, including glanders, anthrax, blac:kleg, rabies, pleuro-pneurnonia, and swine 
plague, with H|>ecial reference to the effectiveness of present laws in controlling these 
diseases. The hoi>e is ^pressed that ultimately swine plague and certain other more 
important animal plagues may be controlled by the proper execution of these laws. 

liogialation needed for the protection of Missouri live stock, D. F. Luckby 
(Arm* Rpt. Mo. Bd. Agr., 37 (1904), pi>. I5hi-i56^ pL 1). — In the author’s opinion the 
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live-stock laws of Missouri are not fundamentally defective, but are well suited to 
control the more important animal plagues if conscientiously carried out. Attention 
is called to the desirability of cooperation between farmers and official veterinarians 
in the control of animal diseases. 

The importance of milk and meat inspection to the public health, T. J. 

Sullivan (A»p/. Bur, A(/r., lAthor and hidm. Mont., U .—Atten¬ 

tion is called to the danger inherent in i>athologic 4 d meat and milk as agencies in 
the transmission of disease. The law regarding meat and milk inspection in Mon¬ 
tana is regarded as satisfactory and as combining all necessary features for an effective 
regulation of traffic in meat and milk. 

Hygiene of domestic animals, N. S. Mayo {E»tuc. Cent. Aijron. (kiba Circ. 
pp. 4 )-—Directions are given for the disinfection of stables and |^eful inspection of 
food products, water, and salt h)r the purpose of preserving thWlealth of domestic; 
animals and preventing the introduc'tion of diseases. 

Stall disinfection by means of formaldehyde and steam produced by Ling- 
ner’s apparatus, I’erkchn {MonaUh. Prakt. Tierhntk., Hi (i.mD, Xo. 7-S, pp. 
,il4ift{lii. b ).—The apparatus is described in detail and a report is made on disin¬ 
fection experiments carried out by the author in attempts to destroy anthrax bacilli, 
anthrax spores, and the bacilli of hog cholera, swine plague, swine erysii)elas, and 
glanders. 

The results obtained in tln‘se experiments indicate that formaldehyde may be used 
successfully in disinfe(;ting the substances and o])jects which lie in the open. Bai;- 
teria which may be under straw, tilth, or in cracks, however, are not much inlluenced, 
since the formaldehyde j^enetrates rather slowly. In order that the method may be 
practii’ally efficient, therefore, it is recommended that straw and tilth be carefully 
removed from the stalls to be disinfected and that the temperature iluring the 
process of disinfection be maintained at about 10° (\ 

Report of the veterinary bacteriologist, A. Theiler {TrauHvaal Dept. A(jr. Ann. 
Itpt. 1904t pp. 7itS4 <^).—The author presents a detailed account of the distribution of 
rinderpest serum in various parts of Tninsvaiil, as well as on the distribution of 
other serums, especially that of pleuro-pneuinonia, and the effectiveness of these 
materials. 

A careful stiuly was made of tlie anatomy and life history of the lilood j)arasite of 
Texas fever. When susceptible animals are inoculated with blood from an animal 
immune to Texas fever, parasites closely resembling those of African coast fever 
appear in the blood, either with the second reaction or shortly afterward. African 
coast fever has been delinitely shown to be entirely <listinct from Texas fever. 
Numerous experiments in the transmission of African coast fever by means of ticks 
have demonstrated that lihiplcepluduH appendhulatus is chiefly concerned in this 
process. On account of the long period during which an infection iieraists in a given 
area it is considered impossible to eradicate the disease by means of inoculation. 

Notes are also given on piroplasmosis of the horse, mule, donkey, and dog. It 
was found possible to immunize dogs against the disease by the use of blood from a 
recovered dog. The author also discusses heart water in cattle, sheep, and goats. 
This disease appears to be transmissible from sheep and goats to cattle, and vice versa. 
Observations are also made on horse sickness, together with notes on the destruction 
of the red blood corpuscles in this disease. 

Report on work of veterinary department, 8. Stockman (Transvaal Dept. A<jr. 
Ann. RpL 1904, pp. 37-76, pis. ^).—The condition of live stock sanitary laws is dis¬ 
cussed and the policy of the veterinary department is outlined as including the pur¬ 
pose of compelling owners of stock to report dangerous diseases, to inspect farms, 
quarantine infected farms, and regulate the movement of animals during outbreaks 
of disease. 
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With regard to African coast fever it is considered as established that the disease 
as restricted to cattle is caused by a blood parasite, is only indirectly contagious 
through the agency of llhipicephalus ajypendiaiJatiis and perhaps li. simus^ and that 
the blood paravsite does not pass through the egg of the tick to the second genera¬ 
tion. The history of the invasion and spread of the disease in the Transvaal is dis¬ 
cussed in considemble detail, and reference is made to tlu^ various systems of dipping 
and vaccination which have been tested. KochV method of inoculation has }>roved 
ineffectivt‘. The destruction of diseased animals and thorough disinfection of pas¬ 
tures is recommended. Notes are also given on rinderpest, glanders, tuberculosis, 
swine plague, anthrax, sheep scab, rabies, and meat inspection. 

Conference on bovine tuberculosis, S. Akloin(} {Ann. Soc. Agr. JSd. et Indus. 
Lyon, S. ser., 2 {1904) t pp- 1>^9~149 ).—Some of the results recently obtained in experi¬ 
ments on tuberculosis are outlined by the author. 

Particular attention is given to experiments the results of which bear upon the 
question of the interrelation between bovine and human tuberculosis. The author 
believes that the disease is mutually transmissible between man and animals and that 
the time has come when an organized effort should l)e made by all persons concerned 
in the control of this plague. Enough facts are now demonstrated beyond re'asonable 
controversy to form the basis of the crusade against tubercailosis. 

Anthrajc, H. A. Ballou et al. ( West Indian Bui., 6 {1909), No. 2, pp. 166-170 ).— 
The prevalence and distribution of this disease in the West Indies is discussed for 
the purpose of calling attention to its origin and suitable means of controlling it. It 
is recommended that in the control of this disease animals should be strictly inspecte<l 
before slaughter in order to prevent the distribution of infection by means of meat 
dealers. 

Preventive inoculation for redwater, J. A. Roiunson {Ayr. Jour, Cape dood 
Hope, 27 {1905), No. 4} pp> 506-611 ).—After long experiem^ewith this disease in South 
Africa it is re(;ommended that for inoculation jmrposes the blood of animals raised on 
affected premises should be used and in doses of 2 to cc. For this purpose, blood 
should not be kept for more than 12 hours before injection. Cattle should be inocu¬ 
lated in early spring, wlien the range is in good condition, and should be carefully 
treated during the period of immunization. 

Texas fever, W. H. Daleymj'Le {Louisiana Stas. Ihd. 1^4, 2. ser., pp. 31, figs. 2 ).— 
The bulletin contains a general popular discussion of Texas fever, including an account 
of the name of the disease, cause, cattle ticks and their life history, symptoms of the 
disease, post-mortem appearance, curative treatment, immunization, eradication of 
the tick particularly ])y the “feed-lot” method of ridding cattle and of cleaning 
pastun^s during the summer. It is believed by the author that wdth united action of 
southern States and the Federal Government the cattle tick may be exterminated. 

Anaerobic bacteria as the cause of necrosis and suppuration in cattle, 
L. Roux {Cenihl. Bakt. [c<c.], 1. Abt., Grig., 39 {1905), No. 5, pp. 531-544 )*—A 
microscopic study was made of 27 cases of deep necrosis and abscesses in cattle with 
particular reference to the bacterial content of these processes and the virulence of 
the organisms found in them. In nearly all cases several species were associated 
together. 

Inoculation experiments were made in pigeons, rabbits, guinea pigs, chickens, and 
cattle. These inoculations were either subcutaneous or intramuscular. The bacteria 
found in the suppurating processes are carefully described. It appears as a result of 
these observations that several bacteria may be considered as causing necrosis in 
cattle. Among the aerobic forms coli bacillus, strepto(;occi, and Bacterium vulgare 
are mentioned, w’hile in the class of anaerobic o^nisms Bacillus necrophorus, B. 
pyogenes boris, and a species of spirillum seemed to be the most important. In pro¬ 
ducing necrosis best success is had when an organism of the first group is associated 
with one of the second group. 
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Pneumo>-enteriti8 in calves, A. W. Cuklewis {Jour. Dept. Ayr. Victoria^ S {1906), 
No. pp. 121-129). —Thia disease most frequently attacks calves between tlie ages 
of 4 weeks and 3 months, and is very fatal, the mortality being about 95 per cent. 
The symptoms and post-mortem appearances are briefly described. The only effect¬ 
ive way of controlling the disease is by means of strict isolation of all affectcnl calves 
and thorough disinfection. 

The influence of cold on the virus of foot-and-mouth disease, E. Peukoncito 
{Forterhr. Vet. Hyy., S {1906), No. jtp. 78, 7.9). —The opportunity was offered of 
studying the effect of cold upon the virus of foot-an<l-mouth disease. 

A sample of the vims in the saliva of diseased cattle was kejjt over night at a tem¬ 
perature of —8 to • 9° C. In the morning the virus was found frozen and after 
being thawed out was use<l for inoculating two healthy calves and two sheep. None 
of these animals became infecled, and it appears, therefore, that the subjection to —8 
to 9° C. is sutlicient to destroy the virulence of the virus. The author hints at the 
economic importance of this fact. 

Spraying* V. dipping, A. W. Douola.ss and L. ,T. Roberts {Ayr. Jour. (h 2 )e Good 
Hope, 27 {lOO.'t), Nos. 1, pjt. 108-112; 2, pp. 247-249). —This is a controversial discus¬ 
sion of the comparative value and effectiveness of spraying and dipping. 

The first-named author argues in favor of spraying cattle with keroseia^ as being 
a method more effective and less harmful than dipping, particailarly if arsenic be 
added to the dips. Kerostuie mixt‘d with water mechanically is claimed to be quite 
harmless to the skin of cattle and costs alxjut 4 cents j)er head. The actual cost of 
dipping is not much more, but the original cost of the dipping plant is much greater 
than that of the lUicessary spraying apparatus. 

Mr. Roberts maintains, on the contrary, that dipi>ing is much more satisfactory 
than spraying, and has disjfiaced the latter method on nearly all cattle ranches. It 
is argued that 1,000 catlle can be <lipped in the time required to spray 200 head. 
Dipping is also claimed to be a muith more effective method of destroying the ticks 
than spraying. 

Sheep dipping {Hd. Ayr. and Fisheries [Louden], Leaflet 146, pp. 4). —Notes are 
given on methods and materials t<j be used in dipping sheep for Melopfiuyns ovinus, 
Lcodes redurius, and Lucilta sericata. For this purpose a hand bath, swimming bath, 
or cage bath may be used. 

Various preparations were used as dips, including combinations of arsenic and 
soda, sodium compoumls of sulphur, lime and sulphur, carbolic acid, tobacco extracts, 
and soai)S. Crude tar and tar acids appear to destroy the pests most quickly, while 
tobacco dips were nearly as active. 

Vaccination for sheep pox and blackleg with products prepared in the 
Pasteur Institute of Algeria, Soulie {Bal. Ayr. Algirie et Tunisie, 11 {1905), No. 
16, pp. During the 5 years from 1900 to 1904, inclusive, 4,732,960 sheep 

were vaccinated against sheep pox. The mortality among this number was 1,800. 
In vaccination for blackleg 138,068 cattle have been treated since 1897. The total 
loss among this nunil)er was 150. 

The indefinite preservation of the virus of sheep pox in leeches, F. J. and 

E. Bose {Counpt. Rend. iSoc. Biol. [Part«], 58 {1905), No. 7, pp. 299-301). —Consider¬ 
able difficulty has been ex^Ku ienced in preserving the virus of sheep pox without its 
undergoing rapiil changes. A mixture of lymph or infected tissue in pure glycerin 
or diluted in water becomes rapidly attenuated. 

It was found, however, that when leeches were allowed to attach themselves in 
the region of the pustules of sheep i)Ox, the blood and virus thus obtained retained 
its virulence for long periods, even 2 years, without any noticeable attenuation. It 
appears that in such cases the virus may be partly digested and absorbed into the 
body cavity of the leeches without undergoing serious changes. It is believed that 

17541--NO. 6-06-6 
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the process may l:)e applicable to the preservation of smallpox vaccine and vaccine 
for foot-and-mouth disease. 

Prevention and cure of foot rot in sheep {Jour. Bd. Agr. [hondmil^ 12 {190f>)^ 
No. 6, pp. iifiO-SG4 ).—In treating this disease it was recommended that copi>er sul¬ 
phate be used at the rate of 1 lb. to a j^alloii of water, or a weaker solution if pre¬ 
vention is the only aim of the treatment. It U considered preferable to buy (topper 
sulphate in the powdered form and under a j^uaranty of 9S per cent purity. Badly 
affected sheep should have their hoofs parecf before they are driven throuf?h the 
copper sulphate bath. 

Simple rules for judging: reactions of tuberculin and mallein, O. Malm 
{Norsk Vet. TiJsskr., 17 {IGOo)^ Xo.h. S, pp. 49-5S; 4, pp. pp. 97-100).—T\\^ 

various factors which may influence tuberculin and mallein reactions are critically 
discussed by the author. The nature of tuberculin is <iefinedand notes are given on 
the strength and specific (pialities of this reagent. 

In determining r(‘actions many points have to be considered. The autlior 
believes that Koch’s tuberculin is the best for use in determining the exisUnice of 
tuberculosis. The most active agent in tlie tuberculin is a toxin of a specific nature. 
The conclusions are reached that cattle must be considered tuberculous if they show 
a temperature not above .‘19.5° before injection, and a rise of at least 1° C. after 
injection above the highest temperature shown iKdore the tuberculin was adminis¬ 
tered. With calves under fi months of age, showing a range of temperature from 39 
to 39.5° (1, it is considered as a sufl[i(‘ieiit ground of suspecting tuberculosis if the 
temperature rises above 40° C. after injection. It is recommended that tuberculin 
tests be not given to cattle which show a temiieraturtj above 39.5° C. 

With regard to the use of mallein in the detection of glanders, it is recommended 
that this prodmrt lie under State control and that, for injeittion, 0.5 cc. of the fluid 
pre])aration be used or 7 eg. of the dry material. All horses whi(di show a rise of 
temperature to the extent of 1 to 2° C. within 24 hours after injection, together 
with general or local symptoms of irritation, are to be considered certainly 
glanderous. 

Report upon experiments made in the Royal Veterinary College, Dublin, 
on two horses obtained from a stud infected with glanders, A. K. Mettam 
{Dept. Agr. and Tech. Jnstr. Ireland Jour.f 0 {1905), No. /, pp. 59-44) •—The tw^o ani¬ 
mals discussed in this arti(!le came from a stable where glanders had prevailed, and 
were kept under observation for the purj)o.se of determining whether they had glan¬ 
ders, and also whether mallein would have a curative effect upon the disease or 
develop a tolerance in animals repeatedly inoculated with it. 

During the course of the experiments eac’h animal received 5 injections of mallein, 
the first 4 being adminishired at intervals of 1 week, after which 3 months were 
allowed to elapse lx*fore the last injection was made. Both of the animals were 
killed and carefully examined post-mortem. One animal was undoubtedly glander¬ 
ous and responded promptly with the usual reactions after each injection. The other 
animal did not respond at any time, and upon the post-mortem was found to be free 
from glanderous lesions. A test was made on a third horse to determine the effect 
of killed cultures of glanders bacilli. An injection of 5 cc. of an emulsion of glanders 
bacilli produced no bad effects in the horse. 

The author believes that the results obtained during these experiments indicate 
that mallein is a trustworthy diagnostic agent for glanders; that no tolerance to 
mallein is set up in an animal whit^h receives repeated doses of mallein, and that 
infection with glanders probably ocumrs chiefly through the alimentary tract. The 
last conclusion is based on the fact that one horse did not acipiire glanders, although 
constantly associated with the other glanderous horses. 

Glanders of horses, R. R. Dinwiduie (Artowfw Sta. BuL 87, pp. 61-76).—N 
portion of this bulletin is occupied with a brief discussion of the nature, symptoms^ 
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diagnosis, tr(*Hlnu*nt, and prevention of glanders, with notes on tlie use of niallein 
and on officirl inspection for glanderous horses. 

The Arkansas law relating to this matter provides for notification of horses affettted 
with the disease, isolation of such animals, the prevention of traffic in affcctc<l horses 
or mules, (he use of mallein test, and thorough disinfection of the premises after an 
outbreak of glandc^rs. Brief notes are also given on the present prevalence of glanders 
in Arkansas. Details of inspection work carried out under this law in 1904 are fur- 
nisiied ])y .1. J\ Stanf<»rd. 

A case of uveitis malleotica, .1. or H.van {Forfschr. IVf. Ht/g.y {I90o), No. iiy 
j)l>. .'fUy otT). —Tli(‘ li(<‘ra(ure relating to the occurren<-e of glamlers in the eyes of horses 
is briefiy discuSiHed in connection w itli a <lescription of tlie symptoms as observed by 
the author. .Vn (*.\amination of a case which came under observation disclose<l the 
fact that the glandms ])acilli w^iuv present in pure cultures in tlie exudate from the 
iris ainl ch(»roid coat. 

The action of certain oxidizing* substances upon the toxin of tetanus, 

(\ P.\i)EKi (Arrh. Fonoand. Sprr. e Sri. .1//*., ^ No. 1, jtp. —The author 

studied the effect uj)on tetanus toxin of certain oxidizing substances including ozone, 
]U‘rmanganate of potash, and sulphate of so<la. 

it was found that ozon(‘, on account of its oxidizing prop(‘rty, greatly irritiited the 
tissues with w’hicb it came in contact and was, therefore, somewdiat injurious to the 
organism. Tt also destroyed the tcdanus toxin wherever it came in contact with it. 
Ozone, however, appanmtly had no effect ui)on the tetanus toxin circulating in the 
blood, sinct* it could not be brought in contact with it. Similarly, permanganate of 
potash, w hen brought in contact with tetanus toxin outside of the organism, (piiekly 
destroye<l it, but ha<l no effect upon the toxin circulating in the living animal organ¬ 
ism. Sulphate of soda was (‘ven less effective. 

It api)ears that the three oxidizing substances studied by the* author are not capa- 
bh* of increasing the oxMizing powder of the animal organism toward toxic substances 
in circulation in (he tissues. 

Studies and observations on rabies, K. B.\rterelli (Crntld. Uakt. [^'fc.], 1. 
Aht.y (hdtj.y AO (JOOo), \o. 4y ]>!>• A99-400 ).—Tt w’as found during th(‘author’s study 
that the satis ary glands of rabbits affected with rabies may sometimes lM*come infec¬ 
tious, particularly if an unusually virulent virus is used. 

The author studied also the relation between the appearance of Negri’s (!orpuKcles 
and the use of fixed virus. l^xj)eriments in the transmission of rabies to cold-blo(.>ded 
animals showed that the virus has no effect upon them, being excrettMl rapMly after 
injection. .\ study of the saliva of a man affected with rabies show^ed that this mate¬ 
rial was exceedingly virulent. 

Kabies in Muridas, C. Fk.\nc.\ {('onqd. Rend. Sor. liiol. [Faria], (/.W/7), No. 9, 
pp. 4to, 411), —It was foLiml possible to produce rabies in various species of Mus and 
Arvicola by inoculation. 

The form of the disease was usually paralytic, the symptoms being quite pro- 
nounce<l in all eases. A histological examination disclosed the presence of diffuse 
infiltration of leucoctytes in the medulla oblongata and nerve ganglia, but none of the 
nodules described by Van (hdmehten. By means of the silver method recommended 
by Ramon-y-Cajal lesions are demonstrable in the nerve fibrilhe. 

Treatment of rabies with radium,. G. Tizzoni and A. Bonoiovanni (Centhh BakL 
[c/c.], J. Aht.y ()ri(j.y 39 [1905), No. 4j PP- 47S-477 ).—A number of laboratory animals 
w ere inoculated with fixed virus and subsequently treated with radium rays. At the 
time of the report it was 2 months since inoculation and the animals were considered 
as (fured. 

The curative action of radium was tested quite extensively. It was found that 
10 000 radio-active units applied directly upon the eye of inoculated rabbits had 
the same effect whether the application was continued for 8 hours or whether 8 
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applications were luatie of one hour each. It was found also during these studies 
that fixed virus in vitro is rapidly decomposed by nuiium rays and modified into 
very effective vaccine toward rabies. 

Fowl plague in geese, F. K. Kleinb and B. Molleks (Centbl. Bakt. [efc.], i. 

()rig.^ S9 {1905)^ Xo. />, pp. 640-549). —It has already been shown that the filterable 
virus of fowl i)lague may make its way into the spinal cord and brain of geese. Old 
geese are not very susceptible to the disease, jvvhile geese one year old or younger 
readily succumb within 7 days after the infection. Attention has already been called 
to the fact that the virus is often absent from the blood of geese dead of the disease. 
It is always pr(*si‘nt, however, in the brain and spinal cord, and these materials may 
he used for inoculation. 

A number of ino(‘ulation exi)eriments were made with such material. The presence 
of the organism of the disease in the blood api)earH to cause no great elevation of 
teim>erature until shortly lx*fore death. In stniie cases a subnormal temj>erature 
was noted. It appears to he possible to cultivate the virus of fowl plague until it 
becomes so virulent for young geese that it will not disappear from the blood. No 
success was had in transferring the disease to pigeons and ducks. Apparently the 
organism of fowl i)lague soon du‘a in unsusceptible animals. In the author’s experi¬ 
ments it was found that the disease could be transniittetl readily by placing the virus 
in the conjunctival sac. 

Trichina and trichinOBis, N. 1. PE'raop.WLovsKi (Arch. Vet. Xauk [aSI Petergb.]^ 
S5 (J906)^ iVox. A’, pp. 7I4-74>^,’ PP- 841-^9, figs. 7 ).—The present article is in the 
nature of a monograph on the life history and developmental possibilities of the 
trichina. 

In the course of the author’s investigations, feeding experiments were carried on 
with the lard of infested swine, with infested muscles, and other tissues. A study was 
also made of the resisting power of trichina to the usual salting process applied to 
meat. Numerous experiences were also carried on in subjecting trichina to various 
chemical agents, such as turpentine, alcohol, (diloroform, and other substances. A 
study vras made of the reaction of. trichina toward glycerin, tartaric atnd, hydro¬ 
chloric acid, boric acid, carbolic acid, salt, salicylates, and other sulwtances. 

Parasites in cattle and poultry in Trinidad, 0. W. Meadbn (Trinidad BoL 
Dept., Bid. Misc, Inform., 1906, No. 47j pp- 1203-308, Jig. 1). —Notes are given on a 
number of parasitic worms in cattle and chickens, especial attention being given to 
Strongylus Jilarki. 

Nodular disease of the intestines of cattle and sheep, L. Bcheben (Fortachr. 
Vet. Hyg., S (1905), Nos. 5, pp. 97-104; 6, pp. 121-135, Jigs. 13).—The anatomy of 
Anhjlostomum rad latum is described in detail and notes are given on the lesions 
which this worm produces in the intestines of cattle and sheep. 

The question of the correct scientific name of this species is discussed at some 
length. It is argued that Ankylostomum is the common form found in intestinal 
nodules of cattle and sheep in Europe as w^ell as America and that the genus (Eso- 
phagostonium is of much rarer occurrence in such lesions. 

Veterinary department, E. L. Moore (South Dakota Sta. Rpt. 1906, pp. ^30-32 ).— 
In examining sheep affected with parasites, every autopsy revealed the presence of 
Moniemt expansa in the intestines and hepatic ducts. 

The entire flock was treated with a solution of copper sulphate with good results. 
A test was made of Zenoleum in various strengths, Skabcura, and* Pino Lyptol in 
destroying sheep ticks. Zenoleum in solutions of 1 to 2 ];)er cent gave good results. 
The other remedies were effective when used in solutions of 25 per cent for Bkabcura 
and 1 per cent for Pino Lyptol. Brief notes are also given on azoturia and glanders.' 

Stomach worms, A. A. Brown (Jour. Dept. Agr. Victoria, S (1906), Nos. 2, pj>. 
14S-146; 4t PP- S40, S41t pis. 4)-—The author discusses the appeart^nce, injurious 
ofleots^ and remedies for stomach worms in tho horso and sheep. 
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The treatment for shjinarh worms of the horse must l)e preventive, sinee no drug 
can be successfully used in exi)elling the parasites from the stoinach. Particular 
attention is given to a discussion of Spiroptem megmtwna. Strong>jhi» nmiortus in 
sheep produces poorly defined syniphnns. In preventing infestation with this worm 
sheep should lx> kept away from marshy pastures. Infestcil sheep may l)e treated 
wdth bisulphid of carbon in doses of 20 to 30 drops or with a mixture of ether and 
turpentine. 


EURAL ENGINEERING. 

The work of the Office of Experiment Stations in irrigation and drainage 

(U, K Dept. Agi\, Office Kept. Stas. Circ. fU, pp. SO ).—This circular tYUitaiiis state¬ 
ments of A. C\ True and Klwood Mead Ixdore the C'oniinittee on Irrigation of 
Arid T.anda of the Hcniso of Representatives, regarding the work of the irrigation 
and <lrainage investigations in general, and details of the liiu's conducted in 1904. 

Doctor "Mead gives a more d(*tailed statement of the work done during the seasfm 
of 1904. 

Irrigation in the western United States, R. A. van Saxotck {Separate from 
(hmpt. JienO. JiiHt. Cohti. Intenuft.y J905^ ftp, 1J9^ Jiga. ^S ).—This is a discussion (d 
all phases of irrigation in the United States. 

The article* opens with a theoretical discnission of the economic and legal questions 
arising in the <levelopinent of a newly occupied arid rt‘gion. Then follow a tlescrip- 
tionand statistical ac<iount of thearid and semiarid portions of tlu^ United Stat(*s, a 
history of the gradual development of irrigation, a description of <lifferent kinds of 
irrigation constructions with the defects that have been developed in use, a classifi¬ 
cation of the different methods of obtaining water for irrigation, a description of res¬ 
ervoirs, earth and masonry dams, irrigation statistitts, an account of the National 
Reclamation Act and the work which has been i)rojei‘ted thereumler, and a con¬ 
sideration of the relations Ixitween State and National legislation u|>on irrigation. 

The paper is followed by a lengthy discussion by members of the International 
(k)lonial Institute. 

The East Canyon Creek Reservoir, Morgan County, Utah, \V. M. Bostaph 
{Engin. Recordy /)2{190ii)y Ab. jtp. 994-690^ pU. J, fig». )^).—This is a detailed 
description of a dam wdiich has Ixon descrilied before in ( lovernment publications 
and periodictals. 

It is a rock-tilled dam with steel core j)rotecte<l by asphaltum concrete. Methods 
and cost of construction are given. The cost of dam and outlet tunnel w'as $127,3()1, 
or $9.93 per acre-foot of available capatuty. “From a financial point of view, the 
enterprise has been more successful than the most sanguine of its friends anticipated. 
A careful estimate of crops produced by reservoir water in the year 1904 shows their 
value to be over $75,000, more than 58 per cent of the cost of the entire work.” 

Irrigation furrow plow (MaacMnen /Jg.y S {1906), No. Sly p. SoSyffigs. 3 ).—The 
plow consists of a double moldboard lister plow mounted on a four-wheeled frame. 

Directly behind the plow is attached an oval-ahape<l roller which presses the dirt 
into an oval-shaped ditch in the furrow made by the plow. This roller is provided 
with scrapers to prevent clogging. Attached to the inoldl>oard8 are two blades 
extending backward at angles of alK>ut 45 degrees. The dirt thrown up by the 
plow is spread out to both sides of the ditch by means of these blades which smooth 
the surface next to the ditch. At the outer end of the blades are attached a few^ 
harrow teeth which spread whatever dirt reaches this point. 

Underground waters of Salt River Valley, Arizona, W. T- Lke ( U. S, Geok 
Survey, Water-Supply and Irrig. Paper No. 186, pp, 196, ph, 23, figs. ^5).—About half 
of this paper consists of a careful compilation of all the information that could be 
obtained about every well in the valley, including the size, depth and yield, and the 
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foraiations passed through ])y each well. Then follow in order a discussion of the 
geology and physiography of the valley, of the area in whi(;h pumping underground 
water for use in irrigation is profitable, ainl of the origin of the salts in well w^aters 
and their effects on vegetation. The (juantity of underground water is estimated in 
various ways, and the cost of puinj>ing is discusse<l. 

The valley fill, at least to a depth of several hundred fi‘et, consists of river debris, 
wash from near-by hillsides, and chemical precipitates in more or less iin])ervions 
layers, which serve in many cases to coniine the underground water under some pri*s- 
sure. The valley fill is saturahnl with water more or less impregnated with various 
salts derived from Salt River. 

The quantitative estimate of the undcrliow indicates a volume of flow of 148,19<) to 
287,700 acre-feet per year. At this rate something less than 00 pumping plants, 
each supplying 200 miner’s in. or5cu. ft. per second, could lx? operated continuously. 

‘‘The cost of pumping in Salt River Valley varies from 5.4 to 18.8.cts. per acre-foot 
per foot of lift, or a cost per acre-foot of pumped water of $2.50 to Honiething like $5. 
The volume of underflow is large, but not inexhaustible by the operation of pumps. 
It is capable of extended development, but there' is danger that a greater draft will 
be made upon it than is consistent with the maintenance of the water level within 
practicable pumping distance.” 

A report on the establishment of tide-gauge work in Louisiana, (f. 1). IIak- 

Ris ((koL Survey Lu, But. pp, pis, S^fiys. 5). —Tliis is an a<‘count of the estiib- 
lishment of a tide-gauge station near the (Jiilf (-oast for tht' purpose of determining 
mean tides, as the basis forestablisliing reliable bench-marks through southern Lou¬ 
isiana. The data secured will be of special vahui in the drainagi^ of marsh lands 
along the Gulf, as it wdll show not only the mean-tide levels, but tht‘ height of 
extreme tidal weaves from which the lands must l>e protected if they ar(^ to be used 
for agriculture. 

It is the intention to determine by a long series of tide-gauge readings the elevation 
of a few seacoast Ixnch-marks with great accuracy, and from them run a line of 
precise levels along the 8outh(*rn Pa(;ifi<^ Railroad ami (‘stablish at intervals of, say 
every 5 miles, permanent bench-marks, and thereby give the true height of the 
same above sea level. All local lines can then be referred to ont^ datum plane. Fairly 
reliable bench-marks many miles from the railroad will very soon be left by local 
engineers and the mapping of the n»gion will bi' gn*atly facilitated. The results 
sei^ured will be of scientific value also in the study of laws of tidal a(!tion. A detailt*d 
description of the station established at Weeks Island is given. 

A study of rock decomposition under the action of water, A. S. Cushman 
(t7. S. Dept. Agr.j Office Public Roads Circ, 38, pp. 10, jigs, S ).—This is a discussion of 
laboratory methods of testing the decomposition of rock under the action of w ater, 
<lescribing a new^ method now l>eing use<l. 

Manual for Iowa highway ofla.cers, A. Makston, C. F. Cchtiss, and T. H. Mac¬ 
donald (Ames: Iowa Hlghiray Com., 1903, pp. 10.1, pis. ^0, figs. 8). —The legislature 
of Iowa on April 13, 1904, created the State highway commission, whose duties are 
to devise plans for improvement in the high w'ays of the State, to disseminate informa¬ 
tion on the subject of good roads, and conduct demonstrations in road construction. 

It is provided that the State College of Agriculture and Mechanic Arts shall act as 
a highway (ommission, and the board of trustees of the college has intrusted this 
work to the engineering and agricultural departments. The manual is issued by 
this commission. It contains a general discussion of th(» value of good roads, and 
the topography of the State with reference to road materials and construction. The 
State of Iowa has at present about 100,000 miles of public roads, not over 1,000 
miles of which have been surfaced with either gravel or stone. Most of the roads of 
the State are made on section lines, but the commission recommends the abandon- 
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ment of this system and tin* locations of roa<ls in such a way as to avoid the hills 
and thus redu(;e gradt*s. 

The necjessity of drainage in order to secure a solid roadlanl and to remove water 
from the surface of the r()a<ls is brought out, and it is recommended that road 
officials cooperate with drainage officials in providing for drainage. Tables are 
given showing the areas which can be drained with different sizes of tiles and open 
ditches. Specifications for drains and prices for grading are given, and various 
machines for road eonstrui*tion and maintenance are di*scribed. The King road 
drag, which consivsts of sjilit logs or planks faateiic<l together, is especially recom¬ 
mended for maintaining the surface of roads in prop(*r condition. 

Directions for the constnu'tion and niaint(».nance of dirt, gravel, and inaciidam 
roads, and specifications for the construction of reinforc(*d concrete culverts are 
given. The results of traction tests on earth and gravel roads and <*omparative 
traction tests with wi<le and narrow-tired wagons are included. 

Boad improvement in South. Carolina, T. T. Bkodie {Clnmon Agr. Co!. Ext. 
Work^ 1{1905)^ No. 7, />/>. ls- 44 ^ ph. 11 ).—This is a general diseiission of the subject 
of good roads, with somt* referen(‘e to South Carolina conditions. 

The average* cost of wagon hauling oii the roads in the United States is estimated 
at 25 cts. per ton mile, while the cost of hauling on good roads is t*stimated at 10 ets. 
per ton mile. For improving South ('arolina conditions it is recommended that 
grades be reduced both by cutting and filling and by going around hills rather than 
over them wh(‘re this is necessary ; and by surfacing roads with a mixture of clay 
and sand. A general discussion of construction of stone roads is also included. 

Petrol, paraffin, or alcohol for agricultural motors, D. Alhonk Tsone 

Expreux^ .Vo. .y^VAV, Farm Ma<‘h. (tml JmpLy p. JIl ).—This gives the results 

of exj)erinients with an agricultural motor, using p(‘trol, paraflin, and alcohol. A 
single motor has been inadcj which will use any one of these. The comparative 
results were as follows: “With 2 gal. of petrol .’1 rcjods of land were plowed; with 2 
gal. of paraflin 2 roods, 35 poles were plowed; with 2 gal. of alcohol 2 roods, 25 jioles 
were plowed.^’ 

Modern refrigerating machinery; its construction, methods of working, 
and industrial applications, 11. J^ohenz, trans. by T. 11. Pope {Nem J. \Mleg 

<!k Soni<: Tjondon: Chapman d' Ifaff^ iJd.j JfJOA, pp. X • dfffi, Jigx. d7t ).—This is 
intended as a guide inr engineers and owners of r(*frigerating plants, and contains 
chapters on the [irinciples of the theory of heat, methods of cohl production and 
energy reiiuirtMl, the construction of compressors, apparatus for giving out and taking 
up heat, the erection of ahsorjition machines, the cooling of litpiids and keeping them 
cold, cooling air, miinnfactnre of ice, prodmrtion ami api)lieation of cold at very 
low temperatures, and determination of the yield of cooling machines. There are 
chapters on American ]>ractice in refrigeration, insulation, and auditorium and other 
cooling, by U. M. Haven ami F. W. Dean. 

EURAL ECONOMICS. 

Contributions to the economics of agriculture, F. Aeeeboe Landw. ImU 
Breslau, d {1905), No. 3, pp. /U This monograph treats of the general 

principles which undtTlie tlie organization of the farm in such a manner as will 
enable the farmer to secure, one year with another, the best possible results. 

The factors of production—land, labor, and capital—are discussed from the stand¬ 
point of the proper degree of intensity of culture. The various branches of agricul¬ 
tural production, such as grain production, fo<lder production, and the various lines 
of live-stock production, are dis(*ns.sed from the standpoints of their relations to each 
other and of the external conditions, such as the character of the soil and the local 
market prices of the pro<lucts, which determine the relative importance to be given 
to each of these lines of production. 



600 


EXPERIMENT STATION RECORD. 


Agricultural explorations in Algeria, T. 11. Kearnbv and T. H. Means (27* 8» 
Dept, Agr., Bur, Plant Indm, Bui, 80^ pp, 98^ pis. 4 )-— This bulletin describes the 
climate, topography, soil, agricultural products, and general economic conditions of 
Algeria. 

The climate of .\lgeria is (comparable to that of California. The vine is the greatest 
single source of wc^alth. Tlie average annual valuer of the products of the vineyards 
is estimated at $5,01)0,000. The principal orchard fruits are the olive, (‘itrus fruits, 
figs, and dates. Of these, the olive stand.s fir^t in commercial importance. Near 
the coast are many market gardens, from which shipments are made to the European 
markets in the winter and early spring. 

The principal field crops are wheat and barley, which occupy about 7,000,000 acres 
annually, and which supply a large export trade. Indian corn and sorghum are 
grow’ii by the natives. . “The only valuable Mndnstrial ’ crops are tobacteo and cer¬ 
tain plants ustid in the manufacture of x)erfuraery.“ 

Studies upon tlie development of the demand for agrricultural labor in East 
Prussia during the nineteenth century, F. We(;ener ( Landw. Jahrb.j S4 (190S)y 
No, 3-4f PP» 3lt-488), — This paper show's that there was a great increase in the pro¬ 
duction of all classes of farm products in East Prussia during the nineteenth century. 

It is emphasized that this increased i>rodnction has resulted principally from an 
incrciase in the ink'iisity of culture. The higher degree of intensity of culture has 
necesfsarily made an increased demand for labor. The increase in the number of 
laborers has not kept pace. There have been two results: (1) Wag(\s have risen and 
the condition of the agricultural laborers has been materially iinprovt'd. (2) Labor- 
saving machinery has been introduced. 

“The introduction of machinery in agriculture has not, as in the manufacturing 
industries, resulted in the lowering of the level of intelligence among the w’orking 
classes. On the contrary, it has resulted in increased intelligence and skill. . . . 
Ma(^hinery has not resulted, as in the manufacturing industries, in a de(Tease but 
in an increase in wages.” 

Agricultural laborers in the district of Melun, II. IIitier {Jour. Agr. Prai., n. 
ser.y 10 {1906)y No. 41, pp- 458, 459). —This article is a brief review of a comprehensive 
report on the same subject by M. Brandin. 

In recent years the native agricultural laborers of northern France, notably in the 
regions of sugar-beet production, have deaired the restriction and even the prohi¬ 
bition of the immigration of foreign agricultural laborers. The native laborers believe 
that such restriction will result in an imporhint increase in their wages. The inves¬ 
tigations of M. Brandin lead to the conclusion, how'ever, that such restrictions will 
deprefcjs rather than raise w'ages. 

There are two systems of crop rotation from which the farmer of this district may 
ch(X)se: First, wheat, oats, and sugar beets; and, second, wheat, oats, and grass crops 
sown with the oats. It is calculated that the first system makes a demand for five 
laborers on the same area that the second system makes a demand for two; but if the 
native laborers must be depended upon, there will be no more than three laborers 
where five will be needed for the system including the sugar beets. Hence the 
restrictions on the influx of foreign lalx>rers wdll make it necessary for the farmers to 
re^rt to the more extensive of these two systems of culture. This will make a 
demand for but two laborers where there are three native laborers competing for the 
positions. 

Thus it is that restrictions on the immigration of laborers instead of resulting in a 
rise in w^ages may bring about a retrograde movement in agriculture and depress wages. 

Laborers’ holdings in Denmark (Dept, Agr. and Tech. Imtr, Ireland Jour., 6 
(i906)y No. 4, pp- 701-709). —This article describes recent legislation in Denmark 
which provides for State aid to agricultural laborers in securing small holdings. 
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AgriciUturists and breeders, L. Leouzon (Agrono'nies et Eleveurs, Paris: J, B, 
Baillihred: Som, J90r), pp, 3G0, ph, 20 ),—This book contains a sketch of the lives 
and the contributions to scientific agriculture of twenty-two eminent agriculturists, 
namely: Robert Bake well, founder of the breeder’s art; Charles and Robert Colling, 
of the County of Durluiin, Kng., w lio developed the breed of Durham cattle; Arthur 
Young, an agru ultural w riter aiul fiixt secretary of the English Ih^ard of Agriculture; 
Sir John Sinclair, first president of the English Board of Agriculture; Coke, of Hoik- 
ham, a cham])ion of large farms, intensive culture, and scientific* methods in English 
agriculture; Jonas Welib, the improver of the Southdown bre(*d of sheep; Sir John 
Bennett Lawes, founder of tlie Kothaunted Experiment Station; Albrecht Thaer, 
agriculturist, breeder, author, and cMlucator; Oliver de Serres, a French agricultural 
writer; Tessier, wdio introduced meuino shevp inU) France; Mathieu de Dombasle, 
founder of the Scjhool of Agriculture at Roville; Auguste Bella, agricultural writer 
and educ:ator; C. A. Yvart, Bc‘lgian veterinarian and bret'der; A. E. Fic*rre, Comte 
de (lasparin, noted for his work on contagious disease's of animals; Emile Baude- 
inent, a writer and educ-ator on the subjec t of cattle ))rceding; Edward JMalingi^, 
sheep breeder, writc'r, and educator; J. B. Boussinganlt, agricultural cdiemist and 
physicist; J. A. Barral, agricultural jcjurnalist; and Edouard Tjec^outeiix, agricultural 
writer and educator. 

Trade with noncontiguous possessions in farm and forest products, 1902- 

1004 (XL S. Dept. vl//r.. Bur. Statin. BuL 37, pp. .p).--This report contains statistics 
of the trade in farm and forest prcjducds between the LInitc'd States and her noimoii- 
tiguouH possc'ssions, viz, Porto Bi(*o, Hawaii, Alaska, Pbilii>pine Islands, Tutuila, 
Guam, and Midway Islands. 

Farm prcjducts rc^prosent. 86.2 per cent of the value of the shipme^nts from the 
United States to the iionc*ontignouH possessions, and 711.6 per cent of the shipments 
to the United States from thc'se ])ossc‘ssic)ns. “ In 1904 sugar formcnl /5 per cent of 
the total shii)ments of domestic* merc*handise trom Porto Rico to the Unitc^d States 
and 97 per c*ent of the* correspondingshiianents from Hawaii. ^Manila formed 92 i)er 
cent of all domestic merchandise imported from the Philippines into the United 


States in 1904.” 

Imports of farm and forest products, 1902-1904 (f/. S. Dept. Afjr.yBur. Stntis. 
BuL 36, pp. cV.>).—This bulletin i)rescmts a statistic al review of the sonre^es, the c*hav- 
acter, and the* value of imports of farm and forest ])rodiicts into the United States. 

The imports of farm products in 1904 were valued at $461,484,8ol, and represented 
46.6 per cent of the total impeuts. The imports of forc'st products in the same year 
were valiic*d at §?79,619,296. Over 62 j)cr cent of the imports of farm products ca,me 
from eight countries vii!, Oul)a, «ra/.il, United Kingdom, Japan, China, Mexico, 
Italy and France. Sugar ia tl.e principal farm proiluct nnportol from Cuba, coffee 
■ frorn’llrazil, wool from the llniteil Kingdom, and raw silk from Japan. 

The leading imports of farm ami forest pnalucts m the order of their importance 
• Win r.ir <188 O')!' coffcc $569,551,799; hides and skins other than furs, 

ei’lk, ^100,500; India rubber, $40,444 2.50; 
?oon24,813,591; fruits, $18,004,688; tea, $18,229,.310; tobacco, $16,930,487; lum- 


E:SoS farm and forest products, 1902-1904 ( V. S. Dept, dyr., BarM 

R I ^ Jftif I—This report fihowH the quantities and the values of the imports and 

Sf r.h, ' l.*.. «l t.™. - <.™t prcl..,. » .h. endite 


Th^‘value of farm pro.lucU exported during the year ended June .40, 1904, wm 
^ S whiih is greater than for any previous year, with the exception of 
and m3. But while the value of exports of farm products has 
^ fi ‘d during the past 15 years, this increase has not kept pace with that 

„p«e.Wo..,.bou.» perc«.of 
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the total value of our doinestii* exi)orts in 1904, whereas the pereenta>je was aV)uut 
68 on the average during the 15 years from 1890 to 1904. 

The figures show that while the exports of other kimls of farm products remained 
stationary or inm^ased, the exports of grain and grain products decreased from $221,- 
459,086 in 1906 to $149,866,054 in 1904, which is less than in any other year since 
1891. The exi)orts of forest products more than doubled during the decade ending 
,Tline 80,1 tK)8. The exports for 1904 were valued at $70,0(X),000, whii^h was an increase 
of about $12,000,000 over any previous year. , 

The United Kingdom, by far the most imjiortant purchaser of our farm and forest 
prodiiirts, takes aliout 47 per i*ent of the farm products and about 80 per cent of the 
forest proilucts. 

Crop export movement and port facilities on the Atlantic and Gulf Coasts, 

F. Andrews S. Dept. Affv., Bur, Static. Bui. pp. SO ).—This report is a study 
of the cominennal movement of cotton, c^orn, and wheat in the United States. 

A discussion is given of the regions where the.se materials of commer(‘e are pro¬ 
duced in the United States, of the primary markets or trade centers in the. interior 
where they are concentrated, of the movements from the primary markets to the 
various Atlantic, and (kilf ports, and of the facilities for handling these products at 
these fMirts. It is shown that the projKirtion of the export of cotton and wheat 
exported from the (»ulf ports has gradually increased during the last twenty yeai’s, 
whereas the proportion exi>orted from the Atlantic ports has declined. 

From 1884-1888, 44 per cent of the cotton exported was shipj)ed from thedulf 
ports and 55 per cent from the Atlantic port.'^. During the same time 2 per (;ent of 
the wheat exported was shipped from the (lulf ports and 59 per cent from the 
Atlantic ports. In 1904, 65 per cent of the cotton and 55 per cent of the wheat 
exported were shipped from the Chilf ports and only 33 per (;ent of the cotton and 20 
j.>er cent of the wheat exported were shipped from the Atlantic ports. 

Agricultural statistics of Ireland for 1904 (Dept. Agr. and Tech. Imlr. Ireland^ 
Agr. Statix. pp. XXXVIll ~\ 76*5, dgmx. i ^).—This report contains statistics on 
the size of farms, the areas devoteil to the different lines of pro<luction, the number 
of live stock on farnrs, and the number of live stock exported. 

The statistics show' Ireland to be jirimarily a grazing country. About 75 per cent 
of the total area, or about 15,000,000 acres, is devoted to agri(;ultural purposes. Of 
this only 15.6 i)er cent is devoted to crops other than hay, 14.9 per cent to hay, and 
69.5 per cent to pasture. The acreage devoted to crops has been steadily decreasing 
for many years, while the areas devoted to hay and pasture have been increasing. 
The oat crop is by far the most important of the grains grown in Ireland, and cattle 
are the most iinjiortant live stock, (/attle, horses, sheep, and swine are exported to 
Great Britain in relatively large numljers. 

While there are a few large farms in Ireland, the agricultural holdings are, as a 
rule, small. The average size of holdings larger than one acre is about 2t) acres, 
which is less than half the size of those of England. 

Report of the government statistician on agpricultural and pastored 
statistics for 1904 (Rpt. Govt. Siatix. on Agr. and Pastoral Statis. Queensland, 
pp. 57 ).—This report contains statistics on the sizes of farms, flocks, and herds; 
on irrigation; on the production of meat, dairy products, poultry, honey, wool, 
cotton, cereals, coffee, fruits, sugar, tobacco, and wine; and on the agricultural 
exports and imports of Queensland. 

AOEICULTUEAL EDUCATION. 

First principles of agpriculture for the primary schools of Bolivia (Primera^ 
nocUmes de agrlcultura para les escuelm primarias de Bolivia. La Paz: Min. Colonies 
<md Agr., 1905, pp. 5 ^).— This is an elementary text-book of agriculture issued by 
'the Ministry of Colonies and Agriculture for the primary schools of Bolivia. 
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It contains chapters on the nature of soils, prei)aration of soils, tillage exp(Tinienh<, 
influence of climate, irrigation and fertilizers, seed time and harvest, cereals, legumes, 
root crops, forage plants, textile plants, sugar plants, dye j)lants, oil-pr(»ducing and 
aromatic plants, arboriculture, zootechny and breeding, an<l agricultural machinery. 
The last two subjects are treated with great brevity, occui)ying only 2j pages of the 
pamphlet. 

Hoirt,icultural education, R A. WAUcnr {TiuniH. Peninsnla Hurt. So(\ [/>//.], IS 
pjt. IJ.i-JSO ).— A paper showing rectuit ])n)gress in methods of horticul¬ 
tural instruction and bringing out the (‘dm^ational factor in horticulture. 

Agriculture in the schools, F. 11. Ham. {Srhoof <nifl Prarf. Kd.^ lu(lOOo)^ 
No. S, j)j). //.V, 1 lo).~- A diseussioii of somt‘ <»f the things Illinois has done to promote 
the teaching of agriculture* in the public* schools. 

Nature study, F. Ovkutox and AIauv K. Him. {New York, (<ind Chicago: 
American Ifook (h., /.W.7, py>. Jig.'i. 6v;).— The design of this book is to furnish a 
year’s work iii nature study hir pupils from 8 to 11 years of age uiioii subjects con¬ 
nected with everyday life* and easily procured, even in the larger < iti(*s. 

The subjeitts are arranged in the ordt*r of the seasons, and the lessons are intemded 
to throw light on the unfamiliar side of familiar things as a liasis for futuri! scientific 
studies. Fnder each subject the work of one lesson is outlined (piite fully, tlien sug¬ 
gestions are given for suppleiiK'ntarv work int(‘nded to t‘(>ver sevi*ral lessons. The 
book thus embodies tw<i valuabU* features, (1 j coner(‘te and detail(*d directions for a 
certain^nioiuit of work in connection with each suliject consid(*re<l, an<l (2) (pics- 
tions and suggestions wliich are presented in such a way as to stimulate continued 
obst*rvation and study <ui the part of both teacher and pupil. 

* Airs. Alina P>. Comst<u*k, of the Bureau of iVature Study, (Wnell riiiversity, has 
written an introduction to the Hork. 

Nature teaching, F. WArrs and \V. (1. Freeman {New York: E. P. DnltoriS: Co.^ 
1004^ p}n lUS^ Jigf<. ^O). -This is a revision of an earlier work, prepared by Francis 

Watts for use in the West Indies, to adapt it to conditions existing in the British 

Islands. 

The book is intended for use in schools and iscjuitc strongly agricultural in its hear¬ 
ing, as the following list of chapter subjects iialicatcs: The seed, the root, the stf'iii, the 
leaf, the soil, plant food and maimres, flowers and fruits, wi‘e«ls, and animal pests of 
plants. Numerous experiments which will demand some originality on the part of 
both teacfher and ]>upil ar<^ sugge.sfed. A glossary is givcni and a{)[)endixes which 
contain suggestions for courses of study and a list of apparatus and materials recpiired 
for the work outlined in the book. 

Nature study, W. N. Hitt {Md. Agr. Col. Bnl., 1 (i.9a0). No. pp. fign. 

Nature study is dc'tiiied and it.s purpo.ses in the school are discussed. The 

writer also tells how to teach nature study, how to prepare material, and gives sug¬ 
gestions for natiin* study work at different st*asons of the y(‘ar. 

A nature study of Maryland plants, F. 11. BLoixiErr {Md. Agr. Col. Bui.^ 
(lP0r>)^ No. /, pp. pis. /^).—Numerous e,ommou plants of Alary land are taken up 
in the order of blossoming and their habitat and some iiecailiarities are descril)ed. 
The bulletin is adapted to the use of the tt.*acher and the numerons questions inter¬ 
spersed through the text are intended to aid in an intelligent study of the incidents 
in the lives of plants. 

Report of the committee on pchool gardens and native plants for the year 

1904 , H. 8 . Adams {Trans. Mans. ITovt. Soc., WOr*, //, pp. ^^95-317^ pis. 7). —This 
report includes an account of school gardens, children’s home gardens, children’s 
herbariums, and collections of native plants, all of which are encouraged by the 
Massachusetts Horticultural Society by means of prizes and gratuities, amounting in 
1904 to $225. Detailed reports are given of school gardens in Framingham, Groton, 
and Lynn, Mass. 
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School grcurdens for California schools, B. M. Davik (VaL State Normal School, 
Chico, But. 1, pp. 79,Jif/s, 11, chart 1 ).— This is a manual for teachers based on experi¬ 
ments in school garden work at the Ia) 8 Angeles and Chico State normal sc^hools. 

The author deals briefly with the history and development of school gardens and 
their educational value; devotes a chapter to the plant and its relations, including 
soils, fertilizers, h'rnperature, and plant enemies, with an annotated list of some of 
the most coniinon and important insects of California; another chapter to plant prop¬ 
agation, in which is included a plant calendar containing condense<l information con- 
(^erning (piite a variety of vegetables, llow’ers, and climbing plants; a tbinl chapter 
to instruction, including pra(;tical w'ork ami correlative subjects; a brief description 
of school gardens at Los Angeles and Chico; an abridged list of useful books and bul¬ 
letins for a school library; references to literature on inse(;ts mentioned in the text, 
and a bibliography of 218 entries on school gardens, nature study, elementary agri¬ 
culture, and horticulture. An apx)endix contains some exercises for experimental 
study of soils and other factoi’s of plant growth.’* 

A new kind of garden school, Mauy \j. Butler {Garrt. Mag. [AV?c lor/*], ‘2 
{190o), Xo. .i, pp, lSJ-134, jigs. 11 ).—A description is given of the garden S(hool 
which has been conducted under private control during the ptust 3 years at Yonkers, 
N. Y. An itemized statement is made of the cost of conducting the school during 
the summer of 1904. 

The present status and future development of domestic science courses in 
the high school, Ellen H. Kicharos {Fourth Yearbook Nat. Sor. Sex. Stuilg K<t., 
1905, pt. 2 , pp. 39-52). —In ad<lition to a discuasion of the nature and extent of 
domestic science tea<diing suitable for high schools, the author gives an outline for a 
4-year high school course in domestic science ‘Mjased upon at h*ast 3 years’ work in 
the grades in which evident fa(!ts and jnanual skill have been accpiired.” 

This course provides for instruction 2 to 4 hours weekly during the first and second 
years, 2 to 6 hours w’eekly during the third year, and 4 to fl hours weekly the fourth 
year on the following subjects: Hygiene, physiology, drawing, textiles, physics, 
economic botany, general chemistry, preparation of foods, foods for the sick, balanced 
ration, biology, sanitation and civics, economics, and drawing an<l design as applied 
to house plans and decoration, with some experiments and library w*ork. 

Housekeeping* schools for farmers’ daughters, J. I. BnirrAiN {Mo. Consxilar 
Rpts. [ U. S.], 1905, No. 296, p. —Traveling schools for the instruction of girls in 
nutrition and related branches of home economics are in operation in some of the 
German provinces, and it is proposed, according to the author, to establish such schools 
in Alsace-Lorraine. 

MISCELLANEOUS. 

Eighteenth Annual Report of Arkansas Station, 1905 {Arkansas Sta. Rpt. 
1905, pp. 171/-f This contains the organization list; a brief statement of the 

director; a financial statement for the fiscal year ended June 30, 1905; and reprints 
of Bulletins 83-87 of the station, on the following subjects: Broom corn sugges¬ 
tions (E. 8. R., 10, p. 500); i)eanuts (E. 8. R., 16, p. 560); cotton food products in hog 
feeding (E. 8. R., 17, p. 280); asparagus and salt (E. S. R., 17, p. 251); asparagus¬ 
growing in Arkansas (E. S. R., 17, p. 251); rhubarb in Arkansas (E. S. R., 17, p. 253); 
fertilizers registered for sale in Arkansas during 1905 (K. S. R., 17, p. 229); and 
glanders of horses (E. S. R., 17, p. 594). 

Twelfth Annual Report of Minnesota Station, 1904 {Minnesota Sta. Rpt, 1904t 
pp, ATJ/J + 281). —This contains the organization list; subjects of bulletins issued 
daring the year; a report of the director on the work of the station and experiment 
farms during the year; and reprints of Bulletins 83-86 of the station on the following 
subjects: Apples and apple growing in Minnesota (E. 8. R., 15, p. 473); insects. 
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injurious, in 1903 (E. S. R., 16, p. 1089); glutenous and starchy wheats (E. S. R., 
15, p. 1096), composition and bread-making value of flour prcjduced by the roller 
process of milling (E. S. R., 15, p. 1095), the relative protein content of wheat and 
flour (E. S. R., 16, p. 1090), composition of an ancient Egyptian wheat (E. S. R., 15, 
p. 1073), influence of storage and bleaching upon flours (E. S. K., 15, p. 1097), the 
relative food value of graham, entire-wheat, and straight-grade flciurs (E. S. R., 15, 
p. 1098); the food value of sugar (E. 8. R., 15, p. 1098), the digestive action of milk 
(E. S. R., 15, p. 1099). 

Annual Report of South Dakota Station, 1905 (South Dakota Sta. Rpt. 1905, 
pp. 11-5J ).—This is a report of the director of the station including a financial state¬ 
ment for the fiscal year ended June 30, 1905, and supplemented by departmental 
reports, some of which are noted elsewhere. 

Accessions to the Department Library, April-September, 1905 ( U. S. Dept, 
Ayr., Library Buis. oG, pp. 76; 57, pp. J7). 



NOT HS. 


Arizona Station.—F. W. Wilson, of the Kansas Agricultural College, has l)een 
appointe<l in charge of the <lepartinent of animal husbamiry, which position has been 
vacant for some time. His duties will include the organization and conduct of farm¬ 
ers* institutes for about three months each year, (ieorge F. P. Smith has succeeded 
S. IM. Wootiward, now of this Department, as irrigation engineer. About $10,(XX) 
was expended for improvements during the ])a.st calendar year. These included a 
residencti and jmmping plant at the Tempo cooperative date orchard, a n'sidenee 
and barn at the station farm in Phoenix, and a cottage on the new date orchard at 
Y lima. 

Colorado Station.—Siieeial field investigations in fruit growing will be made on the 
western slope of the State, with headquarters at (Jrand Junction. Two field men, 
one an expert horticulturist and the other an entomologist, will be in chargt‘ of this 
work. The orchardists in that section have experienced considerable trouble, and it 
is thought that the various jiroblems can be liest stiulied on the grounds. The work 
is to l>e carried on at the request of the fruit growers of westt‘rn ('olorado, who have 
raised $1,500 for the purpose. Drainage and seepage investigations w’ill also )>e car¬ 
ried on in the same locality in conjunction with the other work. A. H. Danielson, 
who has lieen with the station for five years as assistant agriculturist, resigned 
January 1 h) devote his time to j)rivate interests. 

Idaho Station.—J. Shirley Jones, a graduate of the University of California, has 
accepted the i)osition of chemist to the station, vice J. S. Burd, and entered upon his 
work January 1. 

Louisiana Stations.—J. A. Yerret has resigned k) accept a position as manager of a 
sugar house in the Hawaiian Islands. • 

Massachusetts College and Station.—lion. Carroll D. Wright, president of Clark 
College, has been ajipointiid by the Governor a member of the board of trustees of 
the college, to succeed William R. Sessions, resigned. At a special meeting of the 
board of control W. P. Brooks was elected director of the station, the otiice being 
separated from that of president. The new horticultural building is nearly com¬ 
pleted and is l)eing oci-upitMi. Dr. (1. A. Goessmann, formerly director of the State 
Station, has been electe<l honorary director of the station. 

Michigan College and Station.—T. A. Farrand, in charge of the South Haven sub¬ 
station, has resigned to engage in business. A. G. Craig, instructor in horticulture, 
has accepted a similar position at the Washington College. 

Minnesota University and Station.—The foundation for the new main building has 
l)een completed. It is 250 ft. long by 73 ft. wide, with a wing 73 ft. by 79 ft. on the 
east side. Provision was maile for the erection of this building by the State legisla¬ 
ture three years ago. When completed it will contain the offices of the dean, 
secretary, and principal of the school of agriculture; offices and laboratories for the 
departments of agrmulture and entomology, and a number of class rooms for the gen¬ 
eral work of the school of agriculture. There will also be a chapel and assembly 
hall, and the library will occupy a prominent place on the first floor. The building 
is located on a tract of land adjacent to the main avenue of the campus, which was 
purchased mainly for this purpose. When completed it will greatly facilitate the 
" work of both the college and station. 
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In ordor to promote tin* use (d better weedH throuj^lioiit the State, the .se-liooi of 
agriculture has undertaken an educational seed-growing (Contest. AVheat, corn, and 
oats will be grown in (competition for prizes, and the best seeds o)>tained disseminated 
for seed i>iirpos(*s. The movement is linanced by the Minneapolis Chamber of 
(^oinmeiv(‘, and it is the aim to give the contest as much of an e<iiicational feature as 
possilde. 

The farmers’ clubs of the State, consisting of graduates and former students of the 
school of agriculture, have been holding a seri(^s of agricultural mc'ctings recently. 
In many counties these (dubs have been formed and are atliliatcHl with a central 
organization. The programmes of the different meetings are arranged to me(^t the 
agricultural <onditions of the different lo(‘alities. 

Nebraska University and Station. —Roscoe II. Shaw, for several years past assi.stant 
in the chemical department of the Kansas Station, has been appointed associate 
chemist in the station and asj^istant professor of agricultural chemistry in the uni¬ 
versity, vice Alvin KeysiT, who has been transferred to assistant in soil iinvestigations 
in the agricultural department of the university and station. 

Oklahoma College and Station. —Four hundred and three students were enrolk'd in the 
week’s course in sto(ck jinlging and see<l sele(^tion, given at the college January 9-15. 
H. J. Weblier and W. J. Sjullman, of this Department, gave lectures in connection 
with the (!ourse. The corner stone of Alorrill Hall, the new agricultural building, was 
laid January 15, lion. Rudolph Kleiner, president of the Oklahoma board of agricul¬ 
ture, delivering the addrc'ss. 

Pennsylvania College and Station. —At a rec(Uit meeting of the boanl of trustees it 
was decided to set off th«‘ re.spiration-calorimeter and other feeding work as a separate 
departimmt, to be known as the In.stitute of Animal Nutrition, and to be in charge 
of a direct( 3 r. The dean of the college of agri(nilture and director of the experiment 
station will be combined in one officer, to be seh'cted later. The Institute of Animal 
Nutrition will be a department of the (*ollege, atliliated with the experiment station. 
Dr. 11. P. Armsby has been appointed director of the new institut(», and upon the 
selection of a dean and director will b<^ n'lieved of administrative work connected 
with the expeihiient station. 

South Carolina Station. —At a recent meeting of the governing board, F. H. II. (-al- 
houn of (he college was elected geologist of the station. 

Virginia Station. —It is noted from press reports that a bill has been introduced 
into the State legislature providing an annual appropriation of $10,000 for the exper¬ 
iment station, and regulating the (expenditure of the appropriation. 

West Virginia Station.— Frank F. (Irout, assistant chemist, has resigned to take up 
work at the University of Illinois in connection with the geological survey and the 
engineering experiment station. 

Wyoming University and Station. —The third annual short course at the university 
closed on January 13. The attendance was good, and the block demonstrations 
brought out some interesting data in regard to feeding lambs on various rations of 
grain and native hay. The demonstration was (jonducted by D. A. Gaunmitz, of the 
Minnesota College of Agriculture. 

The station has secured a new Polled Hereford bull to take the placxi of Polled 
Admiral, head of the herd, which died a short time ago. Some new breeding exper¬ 
iments with hogs have been inaugurated also. 

Digestion experiments which have been conducted show a high digestibility for the 
alfalfa raised at the high altitude of the station (7,200 ft.). This fact in connection 
with the protein (content, which is higher than that of the average alfalfa in other 
places, gives the hay a nutritive ratio of 1:3.2. With the shortness 6i season and 
dryness of climate, iirotein seems to increase in all crops. 
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The Graduate School of Agriculture. —The plan for the Graduate School of Agricul¬ 
ture, to be held under the auspices of the Association of American Agricultural Col¬ 
leges and Experiment Stations, at the University of Illinois, July 2-28,1906, has been 
approved by the committee on graduate study, and arrangements are now b^ing 
made to carry it out. The Director of this Office will act as dean, and the faculty 
will consist of sj^ecialists drawn from the agricultural colleges and experiment stations 
and this Department. « 

Courses will be given in agronomy (including the physics, chemistry, and bacteri¬ 
ology of soils and field-crop production), horticulture (together with plant physiology 
and pathology relating thereto), breeding of i^lants and animals, and zootechny (with 
special reference to meat production). Every effort will he made in the choice of 
men and subjects to have the strongest possible presentation and discussion of the 
results recently obtained by research and capable of reduction to pedagogical form. 
Emphasis will be laid on the local facilities and environment to bring out the numer¬ 
ous advantages whi(*h the University of Illinois has to offer to such a school. 

During five days in each week the forenoons will be (occupied with lec^tures and the 
afternoons will be given to seminars and demonstration exercises, in connection with 
which there will be much opportunity for the consideration of tlie questions which 
naturally are uppermost in the minds of a<ivanced students. On Saturdays confer¬ 
ences will Ixi held on general topics in agricultural education, and excursions are 
planned to the stock yards and packing houses in Chicago, and to typical Illinois 
farms. 

Public opening exercises will be held during an evening of the first week of the 
session, at which it is exi>ected that addresses will be given by the Secretary of Agri¬ 
culture, the chairman of the committee on graduate study, the president of the 
University of Illinois, and the dean of the graduate school. Other evening exercises, 
largely of a social character, will be i)rovide(l for. 

The school will be open to graduates of colleges and other persons recommended 
by college faculties as <iualitied to profit by advanced instruction in agriculture. All 
correspondence relating to membership in the school should be addressed to Prof, 
Eugene Davenport, Registrar, Oollege of Agriculture, University of Illinois, Urbana, 
Illinois. 

Conference on Irrigation Work.—A conference of 14 men connected with the irriga¬ 
tion and drainage investigations of this Office was held in Washington beginning 
January 16. The field men in attendance were all connected with the investigations 
of irrigation as related to dry farming, a new work for this Office and one which is 
assuming so much importancje that it seemecl necessary to have a special conference 
regarding the methods to be followed. All phases of the irrigation work w'ere con¬ 
sidered, however, with results of so inuch value that it is hoped to make these meet¬ 
ings a feature of each yearns work hereafter, having as large a part of the force present 
as possible. 

The various subjects considered were assigned to committees, which presented 
reports upon matters relating to the conduct of the investigations. Copies of these 
reports and an account of the meeting will be sent to all persons connected with the 
irrigation work, so that they will in a large measure share in the benefits of the con¬ 
ference. One important point decided upon was the publication of a series of manuals 
of popular, practical character ujicn the following subjects: (1) Manual of Irriga¬ 
tion Practice (Revision of Office Expt. Stas. Bui. 145); (2) A Manual of Canal 
Management; (3) A Manual of Water Measurement and Distribution in Irrigation; 
(4) Methods and Cost of Pumping Water for Irrigation; (5) The Construction of 
Farmers* ReiServoirs; (6) The Irrigation of Sugar Beets; (7) The Irrigation and 
Drainage of Rice Fields (Texas and Louisiana); (8) Some Sj^ecial Forms of Oiganiz- 
ing Irrigation Enterprises; (9) The Terracing and Drainage of Hillsides; (10) The 
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Draiiiajje ot tlu* Atlantic Coayt Kice Fields; (11) Practical Information for the 
Settler in irrijratcd J)istricts. 

Order Relative to Governmeut Printing.—The l^resideiit has issue*I an onler relative 
to the printing of the Government Departiuents, the character (jf material to l)e 
inchaled in annual reports, etc. This order <'alls for the appointment hy the head 
of each Executive Jlepartment *)f an a<lvi.«ory committee on th(‘ subject of printing 
and jmhlicalions, in accordance with wliich Assistant Secretary AV. AI. Hays, l*rof. 
Willis L, Aloort;, of tht‘ Weather Ihirean, ami Mr. G(‘ 0 . Wm. Hill, <*hief of the 
Division (»f Publications, have been stdecte*! for this Departnient. “It shall be the 
duty of such committee, umler direction of th<‘ lu;a<l of the Department, to see that 
unnecessary matter is excluded from rej^orts an<l ]aibIicalions; to see that copy is 
carefully edited before' rather than after going to the' iwinting otlice; to do away 
with the; publication eif unnecessary table's, anel te» require that stiitistie*al matter be 
published in e'onden.'^e'el and inte'lligible form; to supervise the prei)aration of blank 
forms; to re^qiiire the fre'<iuent re'vision of mailing lists; to i)re*vent eluplication of 
j)rinting by eliffere*iit Bure'aus; to exe'luele' nnne'e'e'S.sary illustrations from Department 
eloe'ume'uts, and to prevent the printing the maximum eelition allowed by law, 
whem a smaller edition will sutlie'e; to re'e-ommemd t<» the head of the De*}>artme'nt, 
for inclusion i;i the* re'e'omme'iidatieuis containe'd in his annual re'ports, nee'deel 
e^hanges in the' statute's g(»ve‘rniiig Departme'ut ])nbIications.” 

The Presi<U*nt has also diree'te'd that annual re*i>orts shall be e*onlineel te) concise 
ae*e*onnts of work done an<l expenditures ine*nrre<l ehiring the perioel e'overe'el, with 
reconime*ndations i\'lating to the future*, ami shall not include' e'ontribiitions to knowl- 
<.Mlge in the' form of se'ie'ntilic tivatise's, 7nate‘rial e'ompile'd )>y persons lu't e'emnee'teel 
with the re'porting othce*, biogra])bical and eailogistic matter, or detaik'd el('se*rii>tions 
anel lists of me^tbods, pre)e*esses, etc. The* illustrations are to be miu'.b re*strie‘ted, as 
are also tabular matter ami texts of laws and e*ourt elecisions. 

Bills Before Congress.—The' following bills of agricultural interc'st have ree'cntly 
been intr( 3 eluce‘d; To re'ejuire* the SeaTetary of Agriculture to make me ait hly reports as 
te» the king-staple e-otton, pineajiiile, anel orange* crops; authorizing the Bee*retary eif 
Agrieailture to make ex[>eriments to e'radicate* splene'tic or southe'rn fe*ve'r ticks, ami 
appreipriating $25,000 for the puri»ose'; authorizing the Sea*retary e>f Agriculture to 
make ('xiieriments with a view to t*raelie*ating Texas fe‘\e‘r, ami appreqiriating $100,000 
feir the^ puriiose; granting to the' State e>f Minne'sota e-ertain lamls to be set asiele few 
experinu'ntal work in fore'stry; to jirewent the aelulteration of blue* grass, eire-hard 
grass, clove'r, ami alfalfa see*d, and iweividing for inspee'tion by the Bureau of Plant 
Industry; to enable the Se'eretary of .Vgrieultnre to examine ami reiiort upon the 
nature*, eiuality, anel e-onelitiein eif see«l ami grain, and appropriating $50,000; to further 
promote the elairy imlustry of the Pniteel States, approi>riating $20,(XX) to Ik* expended 
under the eliree'tion of this Department; authorizing the Se*eTetary eif Agriculture to 
make experiments and investigatieins in utilizing limited water siqiiilies in connectiem 
with farming in the semiariel regi*m.s, and appreipriating $30,000 few the purpejse; ami 
a bill providing for the st'gre'gatiein of $1,000,000 from the Reclamation Fuml, to be 
naeel for constructing a system of land elrainage in six e ounties eif North Dakeita, 
under the supervision of the Se'cretary eif Agrie-ulture, benelits to be assesseel against 
the lands drained anel to be returneel tei the fund. 

The Aelarns bill for the* ineweased emlowineiit eif the experiment stations was 
reported January 15, and at that time Air. Adams submitteel a statement briefly 
setting forth in aelmirable terms the pix*sent position of agricultural ex jierimentation 
in relation to the development eif agriculture, the great value of the experiment 
stations, and the need of further appropriation, which has grown out of their work. 

Agricultural Experimentation in Russian Poland.—A recent issue of Die Inndmrt- 
uchaftlichen Vermehn-Stationm (Vol. 63, No. 1-2) contains a historical account of agri- 
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cultural experimentation in '^Russian Poland. From this it is learned that in 1870 a 
chemical laboratory was established in the Warsaw Museum of Industry and Ajrri- 
culture, and in 1880 a Ixdanical section with a seed-testing station. In 1880 an agri¬ 
cultural experiment station was foiinde<l in Sobieszyn through the generosity of Count 
K. Kicki, who gave his whole fortune to the promotion of agriculture. The ^alw- 
ratories were enlarged in 1892, the expcrimenbil fields rearranged, and a plant-breed¬ 
ing garden laid out. 

This remained the only experiment station until a group of agriculturists in the 
government of Plook established the agricultural experiment station of Chojnowo, 
which was moved to Hruszczewo in 1904. In the same year representatives of the 
sugar industry e.stablished a station in (irodzisk, which four years later was moved 
to Jezowka. An experiment station for the brewing industry was started in Warsaw 
ill 1898. The following year the agriculturists of the government of Warsaw located 
an experiment station at Kutno, to which an experimental field at Lenczyca was 
added in 1902. An experimental field was also established under private auspices at 
Chmilnik in 1902. Through the efforts of the Agricultural Society of Warsaw the 
agricultural lalxiratory was otieiied in Warsaw in 1901, and in 1908 a station for the 
testing of agrfcultural ma(!hiiiery and ai>paratus, and a station for ])lant protection 
were established at the same place. An ex|wimental field was also started at Piastow' 
in the same year. 

The experiment stations and fields of Russian Poland, therefore, ow^e their origin 
and su})port entirely to privahj enterprise, none of thi'in receiving any aid from the 
government. The directors of the stations formed a society in 1902 and adopted 
uniform methoils of analysis for soils, fertilizers, and seeds, w'hich have been accepted 
by the local fertilizer manufacturers and seed dealers. 

Experiment Stations in France. —The Minister of Agriculture in a recent report to ‘ 
the President of the Republic (^alls attention to the inadequacy of the French system 
of agricultural research iis compared with similar institutions in (lermany, Austria, 
and the United States. The Minister has therefore appointed a committee on the 
organization and improvement of agricultural investigation in agricultural experiment 
stations and lal)oratories. This committee is composed of 85 members, including 
officers of the Department of Agriculture, directors of agricultural schools, senators, 
deputies, ineinljers of the National Agricultural Institute, an<l of the National Agri¬ 
cultural Society, besides other men of note in the agricultural w^orld. 

An entonndogical station lias recently been established in connection wdth the 
zoological laboratory of the Faculty of Sciences at Rennes, under the directorship of 
K. (Initel. 

A New' Station for Testing Agricnltnral Machinery. —The commission for testing 
machinery connecteil w ith the Chamber of Agricnltnre of the Province of Hanover, 
at its meeting May 12, 1905, resolve<l to enlarge its functions by the establishment of 
a machine-testing station, to be in charge of Prof. Alwin Nachtweh. 

Prize for Work on the Valne of Calcium Phosphate in Feeding. —The Mecklenburg 
Patriotic Society has offered a prize of 1,500 marks (aboiit|360) for a treatise upon 
the question, Is the Feeding of Caleiiira Phosphate Advantageous? Experiments, 
including digestion trials, are to be made with ruminants, pigs, and horses, and the 
reputed effect of this material on the strength of the hones is to be studied. The 
question as to w hether the same results can not be secured wdth calcium carbonate is 
also to receive attention. The competition for this prize closes September 16, 1908. 

American Aaiociation for the Advancement of Science. —This association held its fifty- 
fifth annual meeting at New' Orleans, Louisiana, during the week beginning Decem¬ 
ber 20, 1905. As usual, a number of affiliated societies met with the association. 
The attendance was smaller than usual, there l)eing but about 300 delegates and visitors 
present. A large number of papers aud addresses of popular and scientific interest 
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were presentee!, many of tliein dealing with different phases of agi’ieulture. The 
more important of these are note<l below. 

The address of the retiring president, Dr. AV. G. Farlow, was upon the subject of 
The Popular (\jiieeption of the Seientitic Man at the Pres(‘nt Day. Dr. El wood 
Mead, of this Oftiee, gave a public a<ldress on the subject of irrigation, illustrating 
his address with an excellent collection of stereopticon views of Egyptian, lUilian, and 
American irrigation. It was considered that irrigation in Egypt represents primitive 
irrigation, the success (^f whicli is not the result of superior methods l)ut of the mar¬ 
velous fe(!iindity of nature, while that of Italy, on the f>ther hand, represents the 
highest achievement of engineering skill in the utilization of resources in land and 
water and the perfei^tion of laws and customs governing the use of water. The greater 
part of the ad<Iress was devoted to the development and present status of irrigation 
in the TTnited States. 

The association adopted resolutions b> Congress looking toward the preservation of 
Niagara Falls as a National i)ark and the establishment of tlu* Southern Appahudiian 
Forest Reserve. Dr. W. H. Welch, of Johns Hopkins University, was ele(*ted presi¬ 
dent of the association. It was decided to liold the next summer meeting at Ithaca, 
N. Y., and the winter meeting in New York City. 

Amn'irai} dtcuiintf Soriffj/ 'ohI Serfitni (\ —F. I*. Venable, })resident of the Ameri¬ 
can Chemical Society, in his addre.ss on (Jieiiiical Research in the Unitetl States, 
reviewed the i)rogressof cluMiiical research in this country and plead for more original 
work, 

L. P. Kinnicutt, in an ad<lress on The Sanitary Value <»f Water Analysis, discussed 
the value of chemical and bacteriological examinations in detecting pollution of sur¬ 
face, ground, and artesian wat(‘rs. It was considered that the bacteriological exam¬ 
ination, while giving information as regards recent and continuous })ollulion, gives 
no information as to the j)ast history of a water and in this res])ect differs from amin- 
itary chemical analysis. I Fence an otnnion concerning the wholesomeness of a water 
should Im' based ui>on all the information obtainable about it. 

II. W. AViley discussed Some Tmportant Problems in Agricultural Chemistry, touch¬ 
ing among other things upon jiroblems relating to plant food, cider investigations, 
preservation of food j)roducts, and nutrition investigations. 

C. A\^ Browne, jr., read a pa]»er on Reeent Developments in Industrial Chemistry 
in the South, in whiv li several industries were selected and described as illustrations 
of the great progress that is being made. Spet^ial referenee was made to the inaim- 
faeture of sulplmri(: acid and of icc, preservation of timber, utilization of pine and 
bagasse in paper making, extra(!tion of rice oil, introduction of imi)roved varieties of 
sugar cane, and iiiaimfacture of alcohol fn»m mohisst's. 

The committee on uniformity in technicfal analysis submitted a rep)rt which showed 
opportunities for improvement in analytical work in this country. Samples of argil¬ 
laceous limestone were submitted to a large numlKW of analysts throughout the 
United States, the results reporte<l showing deci<led want of agreement in many of 
the determinations, esj)eeially Ah/b, MnO, and Na 2 G. 

A j)aper on the Filtration ami I’uritication of the Mississippi River AVater at New 
Orleans was read by J. U. Porter. The i)roblein was considered one of engineering, 
requiring the removal of 100 tons of nind daily from the 4,000,000 gal. of water neces¬ 
sary to supply the needs of the city of New Orleans. The most satisfactory treat¬ 
ment was found to be preliminary subsidence for 12 hours, coagulation with sulphate 
of alumina, and fdtration. Softening of the water by the use of lime was also con¬ 
sidered desirable. 

The Availability of the Phosphoric Acid of the Soil was discussed in a paper by 
G. S. Fraps. The usti of water, earl)onated water, 1 i>er cent acetic acid, ami two- 
hundredth normal hydrochloric acid as solvents was considered unsatisfactory. A 
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relation was observeil betw''eon tlie ehemically available phosphoric acid and soil 
deficiency in phosphoric aci<l, as shown by pot tests in a niind)er of soils. Cotton 
and (^ow'peas were found to render more of the phosphoric atad of the soil available 
than rice or corn. 

The same anthor presented a paper on The Effect of CUimate on the Coinposit»on 
of Cotton SiH'd. Observations made durinj>; two seasons showed that cotton-see<l 
meal from tlie western ])art of Texas, where the climate is semiarid, was richer in 
nitroj^eii than meal from tlu‘ eastern part of the State. Texas cotton-seiMl meal w’as 
considere<l richer than cotton-H(‘ed meal from other sections. 

The Fermentation of SiijrartUmo T*r<»ducts was the subject of a paper by C. W. 
Browne, jr. Various changes brought about in sugar cane l)y enzyms and micro¬ 
organisms wer(‘ descril)ed. Tlie number of micro-organisms producing decomposition 
of sugar-cane products W iis considered almost uidiinited. The most common fermen¬ 
tation of the raw jnici* in l.(misiana is a fermentation <lesignate<l as viscous, mucilag¬ 
inous, or mannitic. The gum pnxluced in this fermentation and known as dextran 
was lj<‘lieve<l to ])e eitlier a hydrated j>rodu(‘t <»r a ])olysa(*charid isomeric with either 
raflinose or stacrhyose. A fermentation in Louisiana resulting in the formation of 
<'ellulose from sugar was <lescribt‘<l. Both the dextran and cellulose resulting in 
the above were believe<l to be assimilation prodinds rather than true fermentation 
]>rodii<*ts. 

The scum forming on molassi‘s in hot rooms was found to contain in one instance 
27.T) j)er cent of fat wliich agreed very closely in its physical and chemical constants 
to butter fat. Its distinguishing characteristics from buttt‘r fat were the high degree 
of acidity and the greater preponderance of such acids as caproic and caprylic. Ref¬ 
erence was also made to the common occurrence of dimethyl ketol, or acctyl-niethyl 
carbinol, wddch comj)otm<l was believed to be always ])roduced in small .amounts 
w henever the alcoholic fermentation was arrested through tluMlevelopment of oxi¬ 
dizing or acid-producing bacteria. 

In a paper on The (Quantitative Determination of Salicylic Acid, by \V. D. Bigelow 
and W. L. Dubois, an attempt was made to define as exactly as possible the conditions 
to )>e followed in the estimation of salicylic acid, by extracting the organic solvents 
an<l comparing the color given with ferric solutions with that of solutions cr>ntaining 
known amounts of salicylic acid. It was l)eli(‘ved that with proper precautions 
results can be. obtained which are reasonably accurate. 

Papers on the Ripening of Oranges and Persimmons, by \V. I). Bigelow, II. C. 
(tore, and B. J. Howard, w ere i>resented in al)stract form. Oranges increase in actual 
weight of total solids and sugars from the l)eginning to the full maturity of the fruit. 
At all stages of the gnnvth of the fruit, the total sugars are divided about eijually 
between reducing sugar and sucrose. The marc of the orange is formed very early 
in its histnry and remains constant in w'eight during its growth and development. 
The a(u<ls are also formed at an early stage an<l ai)parently increase gradually but 
almost imperceptibly. 

Storage of the fruit at all stages of its devehjpment results in slight loss of total 
sugar, a marked increase of reducing sugar, and a corresponding loss of sucrose. 
The loss of total sugar is to be explained by the consumption of reducing sugar as a 
result of the respiration of the fruit. The weight of marc remains practically con¬ 
stant, and the w eight of acid appears to decrease slightly on 8*^^orage during the various 
stages of the development of the orange. 

The weight of the pulp of persimmons increased steadily during the entire period 
of observation, and a marked increase was also noted in the case of total <letermined 
solids, sugar, and marc. The sugar was found to consist almost entirely of invert 
sugar. The amount of sii<;rose was apparently almost within the limits of analytical 
error. The i)ercentage of acids was also very low. During a later portion of the 
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]>eri(>d of observation, the tannin was found to decrease in j>roportion to th(‘ increase 
in the wei/^ht of tlie man*. 

The tannin is not dccoini)osed and does not actually disapj)ear in tlie rijxjiiinj' of 
the fruit, but is converted into an insohibh' form by a (^hanjj:(* of its constitutirm or 
composition, or by its combination with some substance of very low molecular 
weight within certain si)ecialized cells. No evidence was found of the (combination 
of tannin with any other body in the formation of this insoluble compound. The 
changes occurring on storage were similar to, but more rapid than, those occurring 
in the natural ripening of tlu* fruit. Decreases were found in the solids and sugar of 
the stored fruit, while the weight of marc in the fruit was found to imcrease owing to 
the tannin becoming insoluble. 

A paper (ni The Cotton Oil Industry of the South, by D. Schwartz, dealt with the 
pressing, refining, grading, and ns(*s of cotton-seed oil. It was (‘stimated that 75 per 
cent of the annual jwodnction of 120,000,000 gallons of oil is ns(‘d for food purposes. 

J. II. Long rej)orted Investigations (Ui Salts of (’asi‘iii. Ih*, end(‘avun‘d to deter¬ 
mine by physical mt'thods certain constants which might be consider(*d as charac¬ 
teristic <»f casein fr<jni the milk (»f different s[)ecies. Th(‘ detcTininations made* were 
(1) the (Mjuivalent W(‘ight by titration with ,V alkali, using phenolplithalein as an 
indicator, (2) the (electrical conductivity of th(‘salt solution so obtained and of salt 
solutions made with half this amount of alkali, (It) the oi)tical reduction of the salt 
solutions, and (1) th(‘ behavior of the casein on digestion with ])ei>sin and hydro¬ 
chloric acid, and the changes in th(‘ conductivity of th(‘ digesting mixtur(‘s. I)(*ter- 
minations on casein prepared from cow’s’, goals’, and human milk were rei)ort(Hl. 
Considerable diff(Tences wer(‘ found in th(‘ equivalent W(*ight of casein from goats’ 
ami cows’ milk. 

F. C. Weber re[)ort(‘d experiments on The Influence of Salicylic Acid on the 
Excretion of Frea and Trie Acid, showing that salicylie acid giv(Mi in (iuantiti(*s of 
} to \ gm. daily did not increast* the excretion of urea and nrie a(‘id to the extent 
clairnt'd by many investigators, 

F. (L B(‘nedict, in a paper on The Cutaneous Excretion of Nitrogenous MaU*rial, 
stated that the cutaneous (‘liniination of nitrogenous material in a lu^althy man 
amounted to about 71 milligrams per day. A man subjeemd to heavy labor showed 
an elimination of 220 milligrams ])er hour, which rate (!onld be maintainiMl for t> 
hours. The experiments indi(‘ate that this channel of (diminution can m^t be ignored 
in studying nitrogen metabolism. 

A paper on The Effect of Alcohol on the S(H-retion of Bile, by W. Salant, was pre- 
s(‘iited in abstract and indi(!ate(l that moderate amounts of alcohol are helpful to 
digestion, while large aimmnts are injuriou.s. 

AiiKjng the other papers on th(‘ programme, many of vvhicli w twe read merely by 
title, were the follow ing: IVceiit Exp(*riim»ntal Rest‘arches on Osmosis, by L. Kahl- 
enberg; Laboratory Designing and (Construction, by W. I.. Dudley; Separation of 
Solute from Solvents by Absorbing Media, by F. K. Cameron and J. M. Bell; 
Molecular Absorption, by F. K. (’ameron and B. E. Livingston; Absorption of 
Botmsimn, by O. Schreiner and O. IL Failyer; Abs(jrption of Bhosphate from Solu¬ 
tions, by O. Schreiner and O. 11. Failyer; Electrolysis and Endosmosis in the Study 
of Rock Decomposition, by A. S. (kishman; A Method te the Determination of 
Small Aimmnts of Copper in Water, by E. B. Fhelps; A Trade Waste Study: Copper 
Salts in Irrigation Waters, by W. W. Skinner; On the Presence in Soils and Subsoils 
of Substances Deleterious to Plant (irowdh, by F. K. Cameron and B. E Livingston; 
The Estimation of Hydrocyanic Acid in Cassava, by C. C. Moore; Artificial Color¬ 
ing Matter in Whiskey, by P. H. Walker; A Uniform Method for the Determination 
of Dextrose and Invert Sugar, by P. IT. Walker; The Extraction of Tanning Mate¬ 
rials for Analysis, by F. P. Veitch and 11. H. Hurt; The Dextrose Ecpiivaleiit in 
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Saturated Cane Sugar Solutions and its Application in the Extraction of Sucrose, by 
L. W. Wilkinson; The Relation of Carbon Dioxid Excretion to Body Weight, by 
G. O. Higley; The Separation of Proteoses and Peptones from the Simpler Amido 
Bodies, by W. I). Bigelow and P. C. Cook; Studies on the Banana, by L. B. Mendel 
and E. M. Bailey; Use of Porcelain Dishes in Silicate Analyses, by F. L. KortrigRt; 
The Determination of Silica, by N. Knight; Solubility of Gypsum in SoluJ-ions of 
Ammonium Sulphate, by J. M. Bell and W. C. Taber; and Solubility of Gypsum in 
Solutions of Magnesium Sulphate, by F. K. Cameron and J, M. Bell. 

Through the personal efforts of C. W. Browne, jr., and R. E. Blouin, of the Sugar 
Experiment Station at Audubon Park, and C. E. Coates, of Baton Rouge, very pleas¬ 
ant and profitable excursions were made by the visiting chemists to acid and fertilizer 
works, the Sugar Experiment Station, Kenilworth Plantation, Henderson Sugar Re¬ 
finery, and the National Rice Mills. 

Botaniml papern .—Of the l)otaiiioal papers presented few were of special interest in 
their direct bearings upon agriculture. The Preparation of Nontoxic Distilled Water 
was described by B. E. Livingston, and The Leaf Anatomy of Some Desert Plants, 
by F. E. Lloyd. A paper by D. T. MacDougal reported investigations on the origin 
of spc^cies. Various chemical solutions were injected into ovaries just before the 
flowers opened. See<l8 maturing in ovaries so treated produced, in many instances, 
plants which 8howe<l a marked variation from the parental type. 

The Botanical Society of America, the American Mycological Society, and the 
Society for Plant Morphology and I’hysiology w ere consolidated under the name of 
Botanical Society of America. 

Section 1*\ Zoology. —C. 11. Merriam, vice-))re8ident of the association and chairman 
of the section, delivered an ad<lres8 on the subject. Is Mutation a Fachir in the Evo¬ 
lution of the Higher Vertebrates? In a study of more than a thousand si)ecies and 
subspecies of North Americtin mammals and birds no evidence was found in support 
of the theory of the origin of species by mutation. A Mendelian Character in Cattle 
w^as the title of a paj^er by W. J. Hpillinan. The other papers before this section 
were not r)f particular agricultural interest. 

Social and Kcono7nic Science .—There w ere three well-attended sessions of Section I 
on social and economu; science, one of which was devoted to papers on agricultural 
problems, one to educational and sociological matters, and one to railway questions. 

At the session devoted to agriculture. Judge Eugene Williams, of Texas, presented 
a paper on The Possibilities of Cotton Warehousing from the Producers^ Standpoint. 
He advocatwl the erection of warehouses by the cotton protiucers so that the raw' 
product miglit remain in the district of production until actually wanted for use. 
This arrangement would protect the cotton from the elements and do away with 
present unbusinesslike methods of handling. The cotton grower would he enabled 
to sell directly to the manufacturer instead of through a middleman. 

The l)enefit to the farmer from the adoption of this plan, which is heartily indorsed 
by the Southern Cotton Growers’ Association and Farmers’ Union, was estimated at 
$100,000,000 annually. Damage by exposure alone is estimated at from 50 cents to 
$1 per bale, or $5,000,000 to $10,000,000 annually for the total crop. An instance 
was cite<l in which cotton thus housed and soldMii bulk brought from i to J cent per 
pound, or 60 cents to $1 per bale, more than if sold by the single bale from the 
farmer’s w'agon. To give confidence to the farmers the warehouses should be within 
easy distance and have a capacity of about 1,000 bales, rather than erect lai^r 
houses in cities. The local w'arehouse would add increased deposits in the local 
banks and encourage cotton mills in the cotton belt. 

In the discussion of this paper Le Grand Pow'fers stated that less care is exercised 
in the production and handling of cotton from the producer to the consumer than 
any other farm crop, and that proper handling would add at least one-third to the 
. !{itfln price and farm value of the crop. 



NOTES. 


616 


A paper entitled Factors Determining the Price of Sugar was read by F. R. Rutter. 
He discussed principally the deviations in the price of sugar in the United States 
from the world price. The price of raw sugar at New York, after paying shipping 
charges and import duties and allowing for difference in grmle, is frequently lower 
than the price of sugar at Hamburg for exportation. This decline is most marked 
from December to June of each year, due to the heavy imi)orts of Hawaiian and 
Cuban sugar, which, together with the Louisiana output, more than suffices for the 
current neetl of refiners. The temporary excess in the supply results in a temporary 
reduction in domestic prices below the parity of the world price. From July to 
December recourse is necessary to sugar subject to the full tariff rates, es|)ecially 
Java and German sugar. 

Ix)uisiana is under a si)ecial disadvantage, since 80 to 85 per pent of its total output 
is sold in November, Decjember, and January when the price, paid for refined grades 
is 13 to 19 cents i)er 100 lbs. less than the New York (juotations, due to shipping 
charges. The reduction in the price of raw sugar below' what is termed the normal 
affects only indirectly, if at all, the price of refined. The price of refined sugar in 
New York is usually kept materially above the cost of imported German granulated 
sugar after allowing for Hhij)ping charges. 

W. K. Dodson addressed the section on the Utilization of the By-products of the 
Cane Sugar and Rice Mills, The pn)cess of manufacture by which ri(*e hulls, rice 
bran, and rice }>olish are obtained was described, and the value of these various 
materials for stock feeding and other purposes was discussed. One bag of rice was 
stated to yield from 8 to 10 lbs. of rice j>olish and about 30 lbs. of rice bran. From ’ 
the total rice crop of Louisiana about 24,()00,000 lbs. of rice polish, worth about 
1375,000, and 90,000,000 lbs. of bran should be obtained. 

Much of the rice polish is exported to Germany and manufactured into buttons 
and sundry small articles. In Louisiana it is extensively used as a feeding stuff. As 
the result of investigations made to show' the fet*ding value of rice bran, the price has 
risen from per ton to |14-$15. The value and use of molas8(‘s as a feeding 

stuff was discussed in considerable^ detail. This material is now w'idely used to bring 
up the carl)ohydrate portion of rations unusually rich in protein. 

A paper on Teaching Agriculture in Rural ^chwls was presented by W. F. Massey. 
He stated that as at present constituted our rural schools do not ])repare stinlents for 
courses in agriculture. This preparatory work must, therefore, be done by the agri¬ 
cultural college, as a result of which it recpiires 4 years to do 2 years real college 
work. School gardens were considered of great u.sefulness in cultivating habits of 
industry and respetit for lalx)r. The great problem at the present time is to enthuse 
and train teachers for the work, encouraging to the utmost the capable ones already 
interested in teaching. 

The Relation of Forests to Soil an<l Climate was discussed by W. R. l^azeiiby. 
Because of the destruction of forests nine-tenths of Ohio is requiretl to produce what 
three-fourths of the State formerly did; soils rapidly lose their summer moisture; 
springs and w^ells are failing; streams and rivers are more variable in their.flow; 
droughts are more severe and floods more common. European experience was cited 
to show that from one-fourth to one-third of any considerable area should be occu¬ 
pied with trees. In Ohio the ratio of wotxied to cleared land is about 1 to 10, and the 
forests are still being removed. 

It was urged that land which can not l)e cultivated or is now cultivated at a loss 
be set aside for timber growing, and that for every tree cut down two better ones be 
planted until one-fourth of the area of the timber-growing sections of the United 
States be restocked with trees. It was argued that if the efforts of farmers were con¬ 
centrated on smaller areas larger, better, and more remunerative crops would bo 
eecored. 
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Miss Louise K. Miller delivered an illustrated lecture before the section on School 
Garden Work in Cleveland, which was stated to be the outgrowth of the efforts of 
the Home Gardening Association. School gardening now constitutes a regular depart¬ 
ment of the Cleveland city s(^hools. Last year the schools sold 250,000 penny pack¬ 
ages of seed to the school children of the city, reaching some 60,000 homes. The 
school children are given instruction in the laying out of gardens, preparation of soil, 
use of fertilizers, methods of planting seed, making cuttings, constructing hotbeds, 
habits of injurious and beneficial insects, etc. , 

Society for Horticultural Science.—The number in attendance at the New Orleans 
meeting of the society was small, but a large number of unusually interesting papers 
were presented. 

Tlie presidential address by Prof. L. H. Bailey dealt with the recent progress in 
American horticulture, covering the period since 1902. This i)rogre8S, Professor 
Bailey held, had been largely along the line of further development of work already 
established, rather than in the proje(;tion of entirely new lines. Distinct progress 
has been made in tea<*hing agriculture in schools and in presenting horticulture and 
country-life subjects to the people in an attractive way by means of periodicals and 
books. There have been i)ublished during the past three years nearly 600 bulletins 
on horticultural subjects. 

In technical horticulture plant breeding is occupying unusual attention. The 
work of Mr. Burbank was characterized as remarkable and significant, but often 
sensationalized and overstated. 

Many new horticultural regions, particularly trucking in the Gulf coast and fruit¬ 
growing in the west and mjrthwestern States, are being developed. Fruit fully 
mature but still firm has been found to keep longer and better in (*old storage than 
green or immature fruit. The large losses of citrus fruits in California by decay have 
been found to l)e due to carelessness in clipping the stems and delay in putting the 
fruit into storage. 

In a (lomprehensive paper on Light as a Factor in Plant Culture, V. A. Clark dis¬ 
cussed the effects of various colored lights, of direct and diffused sunlight, and of 
various artificial lights on the growth of plants. The red rays of the spectrum in 
general promote vegetative growth, imrticularly that of the leaves, w’hile the more 
refrangible blue rays act upon the m()lecular structure of the plant, giving rise to 
mutations. In arid regions direct sunlight is injurious to many plants and the suc¬ 
cessful culture of such plants depends upon furnishing them with partial shade. 

Leaf growth is largest and tenderest in light of rather low intensity, a fact which 
suggests the desirability of growing salad i)lants in partial shade, or better still in red 
light. From observations in Arizona it is believed that the intensity of direct sun¬ 
light is greater than the intensity most favorable to bud formation, and that better 
results would be obtained with very light shading on the south and southwest sides 
of fruit trees. A sorghum hedge was found too dense for this purpose and the use 
of He8l)ania, a native tall, thinly branching herb, was suggested. Volatile oils appear 
to develop best in red light. Hence, flowers grown for fragrance might l)e grown in 
a combination of re<l and blue light. 

Strong light has been found in some instances to inhibit the growth of pollen 
tubes. This is thought to be the reason why tomatoes and cucuml^ers do not bear 
fruit in midsummer in Arizona. Strong direct sunlight in summer also prevents 
chlorophyll formation. Thus, strawberries in Arizona are yellow for about three 
months in summer even w'hen grown under shade of cheese cloth. When grown on 
the north side of a dense shade of sorghum or cotton the plants remained green and 
dense all summer and ^^ere the most vigorous in the garden. It was believed that 
the matter of shading is of greater horticultural Importance in arid regions than fer¬ 
tilization is in the East. The paper contained a number of suggestions on methods 
of analyzing light and methods of growing crops under partial shade. 
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L. C. Corbett presented a paper on Horticultural Botany. This should give us uni¬ 
form detailed descriptions of our cultivated varieties of fruits, vegetables, and orna¬ 
mental plants, tf)gether with a systematic classiiication and arrangement of such 
varieties. In a descrij)tion of horticultural varieties siu^h matters, in atldition to the 
usual descriptive notes, should Ix^ included as the history of the variety, its parentage 
and line of descent, and its behavior in breeding experiments—whether possessing a 
dominant or recessive character, etc. 

The Irrigated Orchanls of the Western Shites formed the subject of a paper pre¬ 
pared by M. B. AVaite. This ])ointed out tlu' increasing importance of orchanling in 
the Rocky Mounttiin Plateau and the adjacent arid regions of the western half of the 
United States, and called attcuition to some, of the differences bctweiui these s(‘ctions 
and the humid eastern United Statt‘s. Large orchard jdantings, particularly of apples 
and ixmclu's, have recently been made' in Colorado Utah, Idaho, Montana, and New 
Mexico, more esj)ecially on the western slope of the Ro(‘ky Mountains and around 
the (ireat Basin at elevations of IjOOO to <>,000 feet. The important characteristic of 
these orchard regions is the absence of rain during the growiiig season, accompanied 
by a very low atniosjdiericr humidity. These comlitions exert a marked intiuence on 
the texture, quality, and appearance of. the fruit. Api)les have a beautiful wax-like 
color. The varieties grown are mostly of the b(‘tter sorts, such as Jonathan, Rome, 
Winesap, etc. 

The irrigated orchards of these r(‘gions are among the healthiest and thriftiest in 
the whole country. The air is so dry that ordinary blights and leaf spots are seldom 
injurious. Pear blight, however, is often more S(*vere than in flu* East. Root <lis- 
eases are (piite prevalent, and certain insects like the <*odling moth an' unusually 
serious. The orchards are unusually i>roductive, a good crop of fruit b(‘ing secured 
practically every year. This feature is helj>ing a great deal in the commennal suc(*es8 
of the industry. 

Some interesting observations were forwarded to tht* society by W. Paddock. From 
some experiments made at the ('olorado Station he ipiestions whether eastern potato 
scab may not be due to Rhizoctonia rather than to Oospora. He suggests that 
Oospora may often be a parasite upon Rhizoctonia and not actually concerni'd in the 
scab at all. It is Ixilieved that the whole subject of potato scab is very much in need 
of investigation. In Colorado the scab, which appears to be diu* to Rhizoctonia, is 
much more sevt'n* iri land whicJi is lacking in de<’aying v(*getable matter. A few 
crops of alfalfa turned under largely corrects this tendency. 

N. E. Hansen gave an interesting account of a visit to Luther Burbank. Burbank 
was said to make i*on.‘^tant use of the principle laid <lown by Darwin that excess of 
food clauses variation. 

U. P. Hedrick presented the results of an experiment designed to test the effects 
of 8U|Xirheated soils on plants. The work was (‘arried out in a .greenhouse on 
cucumbers. Bottom heat was supplied in bench beds, the soil of one section being 
kept at an average temperature of 70.8® during one experiment, a second section at 
73.8°, and a third section at 83.3° F. The plants in the soil kept at the highest 
temperature came up about 3 days earlier than those kept in the bed at medium 
temperature and 0 days earlier than those in the bed kept at the low temix?rature. 
There wtw alx)nt the same difference in time in the formation of true leaves. 

The plants bloomed in the hot bed in 35 days, in the medium hot bt'd in 39 days, 
and in the cold Ixjd in 44 days. The first mature fruits were i>icktKl from the hot 
bed in 74 days, from the medium hot bed in 77 days, and from the cold bed in ,82 
days from see<hng. The average number of fruits was slightly more in the medium 
hot soil and they were a little larger than in either of the other beds. 

Commenting on these results Professor Hedrick stated that they represented but 
one experiment, only 12 plants were used in each bed. There was much variation in 
the behavior of individual plants in the same bed, and there was a slight difference 
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in the position of the beds. So far as he knew the results represented the first 
recorded work alon{^ this line d^igneil to secure definite data regarding the best soil 
temperature at which to grow various greenhouse crops. All that is available at 
present is the dogmatic assertion of gardeners that this or that plant should have brisk 
or mild heat or none at all. « 

H. P. Gould forwarded a pajHjr on the Significance of Fruit Surveys. He consid¬ 
ered a fruit survey as involving *‘a study of varieties with special reference to their 
requirements; a study of conditions with special reference to this influence on varie¬ 
ties; a correlation of the factors brought out in these two lines of investigation with 
regard to cause and effect.” A commercial fruit grower no longer asks for a best 
variety, for in its broad sense it is known not to exist, but rather for a variety which 
will best serve a particular purpose under definite known conditions. A fruit survey 
ahould furnish information along these lines. 

Scientific Problems Confronting the Horticulturists of Ix)uisiana was the title of a 
paper presented by F. H. Burnette. The desirability of breeding up later and more 
hardy varieties of fruits was emphasized. Breeding experiments with apples seem 
to indicate that varieties will be secured by this means which are adapted to the 
needs of I^ouisiana growers. More early pecans are needed. The control of fungi 
is a serious problem in Louisiana and resistant varieties are needed. Some oaks 
have been found upon which mistletoe has not been able to gain a foothold. Seed¬ 
lings of these are lieing grown to see if this character can be perjietuated. 

A paper by David Fairchild was presented on The Japanese Method of Ripening 
Persimmons, from which it apjiears that the ripe persimmons grown acconling to 
the Japanese method are as firm in texture as a Northern 8py apple,.free from 
astringency, aiul of a delicious flavor. Investigations as to methods of curing ripe 
persimmons show that the Japanese put the persimmons in sake (Japanese beer) 
casks as soon as the casks are emptied. ^ The heads of the casks are immediately 
replaced and the package made air-tight. In from 5 to 15 <lays, according to weather 
eonditions, the persimmons are cured and can be removed and marketed, keeping 
in a firm, edible condition for a long iieriod. 

It was believed that if Americans wish to cure jiersimmons according to the 
au]x*rior Jaijanesc methrxl it would lie advisable to make casks of southern cypress 
and saturate them with first-class sake importeil from Japan. Casks containing 
sake which has been fortified with alcohol or other spirits have been found useless 
for the ])urpose of curing ])er8iminon8. 

A paper entitled Fonung Rhubarb in the Dark was presented by W. R. Lazenby. 
The main jioint brought out was the very satisfactory results that may be secured 
by growing the roots from seed and forcing when 1 year old. Drying the roots was 
found to have alxiut the same effect as freezing. Either drying or freezing serves 
the same purpose as a long rest, which is otherwise recpiired, and the growth is more 
vigorous. When thus grown in darkness the leaf blade is greatly reduced, the green 
<;olor is wholly absent, the texture is more crisp and delicate, due to a lessened devel¬ 
opment of woody fiber, the skin is much thinner than w’hen grown in light, the 
water content is increased 6 to 10 per cent, and the flavor is generally improved. 

C. B. Smith gave a Review of Horticultural Progress in France, in which he sum¬ 
marized the exi)erimental data that have appeared in that coufltry during recent 
years on such subjects as the etherization of plants, methods of pruning by dis¬ 
budding, and the results secured in the culture of the Uruguay potato (Solarium 
commeraonii). 

T. V. Munson presented a paper on Improvement of Quality in Grapes, consider¬ 
ing the subject from the standpoint of improvement by cultivation, by selection of 
Idnds, and by breeding or hybridization. Much the larger part of the paper was 
' devoted to, the latter phase of the subject Work of this kind nctceesitates an accu- 
i«te knowledge of the characteristics of each of the 16 species of grapes and of the 



NOTES. 


619 


many kinds of varieties that have been developed. Mr. Munson describe<l his own 
methods of work in the field, illustrating the subject by a detailed account of the 
production of the variety Brilliant in which the Delaware and Bindley varieties were 
used as parents, the work being done along well-known lines. 

Association of Eoonomio Entomologists. —The society had a three days’ meeting at 
New Orleans, beginning January 1, w'hich was well attended. The programme was 
a long and varied one. 

President II. (larman of the society was unable to atten<l the meeting, but sent a 
carefully prepared paper on The Scope and Position of Economic Entomology Among 
Branches of Biology. He maintained that as a culture study and for memory 
training entomology surpasses the <lead languages, and should have a coecpial place 
ill schools and colleges with botany. The relation of insects to human and animal 
<li.seases, he argued, should be wtirked out by the entomologists, and not left to 
physicians and veterinarians. The desirability of using honey bees in (^lass room 
work ill all agricultural colleges was urged, and it was suggested that the entomolo¬ 
gists should take the lead in teaching the silkw’orm industry in this (toimtry. .State 
inspection w’ork should be placed in tlie hands of trained entomologists and the 
nursery instu'ction laws <if the States made more uniform. Special attention w'as 
called to the desirability of giving more study to tlH‘ relation of insects to the distri¬ 
bution of plant disease, and to the production of flowi‘rs, fruits, etc. A j)oint brought 
out in the discussion of this paper by S. A. Forbes was that apples sprayed with 
arsenii! kept mneli better in cold storage than imsiirayed apples. 

In a paper on The Corn Boot Apliis and Its Attendant Ant, Prof. S. A. Forbes gave 
an elalsirate at;coimt of the life history of tlie aphis, showing its dependence upon 
ants for spread and iiijuriousness, and brought out the fact that in treating it rotation 
and extra (jultivatioii should be the prime factors. 

Prof. E. D. .Sanderson read a papt'r on National (Control of Introduced Jnsei't 
Pests, in which he suggested that the assoidation take action looking toward the 
national control of introduee<l insect pests. 

One of the most important sessions was devoted to a symposium on the boll weevil 
in which W. D. Hunter discussed The Present Htatus of the Mexican Cotton Boll 
AVeevil; W. E. Hinds, Bal)oratory Methods in the Boll AVeevil lnv(*stigalion; and 
\y. Newell, The AA'ork of the State Crop Pest Commission of Loiiisiiinsi on the Cotton 
Boll AW*evil. A. F. Coriradi liad a paper on The Cultural System in the Bight of 
Keceiit Observations Regarding the Boll AVeevil. In general, it was believed that 
while the progress of the insect could be temporarily checked it coiihi not by any 
means now at hand be stayed, and that the weevil would eventually infest the entire 
cotton-producing region of the United States. 

It w'as brought out that the cotton leaf worm, which was at one time classed as a 
dangerous enemy to cotton, might be useful as an ally against the boll weevil, since 
if allowed to develop at the end of the season it would strip the plant of all green 
material, necessitating the early hibernation of the weevils. If the stalks of the 
plants are then gathered and burned large iiuml^ers of weevils will be destroyed. 
Chief reliance, however, must be j)Iaced in the use of early-maturing varieties, thor¬ 
ough cultivation, and smdi cultural methods as wdll hasten the crop to maturity as 
early in the season as possible. 

In the report of AV. E. Hinds on Borne ^reeding Experiments with Boll AVeeviJs 
in Cages Kept at Different Temiieratures, it was shown that it is possible to predict 
the number of broods that may l>e expected in a given locality provided weather 
records are obtainable. It was thought further that this method of breeding at dif¬ 
ferent temperatures might be applied to other insects in predicting their develop¬ 
ment in new localities where weather records w'ere known. 

AV. E. Britton discussed Methods of Destroying the Woolly Maple I.eaf Scale by 
Spraying. This scale, Phenacoccus acericolaf is now a serioua pest of the sugar maple 
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Btreet trees in Connecticut cities. Some badly infe8tc<l trees began to drop their 
leaves in July. Two small trees and one ine<liuin-8ized tree were sprayed August 4 
with the ordinary kerosene emulsion diluted nine tinies. Results were unsatisfactory, 
few of the insects being killed. Home trees were sprayed again August 17 with 
kerosene emulsion made with a soft naptha soap an<l dilute<i live times, with satis¬ 
factory results. 

The same speaker gave the results of Tests of Lime-Sulphur Washes in Connecti¬ 
cut in 1905. In this work 6,000 peach, pear, ailti aj>i)le trees w^ere sprayed in March 
and April, 1905, with lime-snlpliur washes prepared according to 5 different formu¬ 
las, and with the kerosene-limoid mixture, containing 25 per cent of kerosene. The 
lime-suli)hur washes gave more satisfactory results than the limoid mixture and 
were less expensive. No advantage could be detected by adding salt to the boiled 
wasli. Tlie self-boiled wash, containing 20 lbs. lime, 10 lbs. sulphur, 10 ll>s. sodium 
Hulphid, and 40 gal. water, was fully as effective as any of the boiled mixtures. 

Grain Fumigation with Hydrocyanic Acid was the subject of a paper })y II. K. 
Summers. He reported that in the fumigation of a seed warehouse of 300,000 cu. ft. 
capacity, 1 oz. of (;yani<l per 100 cu. ft. was used. The house was subjected to fumes 
of this strength over night, but it proved ineffective against Calmidra gramxrkvm the 
middle of bags of grain. 

Another paper along similar lines was presented by C. L. Marlatt on The Use of 
Sulphur Dioxid as an Insecticide. He described an apparatus by means of which 
sulphur dioxid could Ixj forced into buildings, and its penetrating pow'er thus increased 
over the simple Vjurning of sulphur in the building. Sulphur dioxid is considered 
cheaiwr than hydrocyanic-acid gas, less dangerous to use, more effective as an insec¬ 
ticide, and i)()88essing a greater penetrating pow*er w hen acting on like exposed areas. 
A small (piantity of gas acting for a long time appears to have greater inse(?ti(idal 
value than a large (piantity acting for a shorter period. It is believed that the gas 
w’ill prove especially useful as an insecticide on shipboard. 

Wilmon Newell gave the results of some observations upon a little-known insect 
enemy of cotton and corn {(Honda ni{/rimitrin). This insect did <ronsiderable injury 
to cotton on bottom lands in the Ouachita Valley during the past season. It is con¬ 
trolled by cultural methods. 

A paper was presenU*.d by C. E. Sanborn on The Relation of Descriptions to Eco¬ 
nomical Methods of Eradication in the Family of Aphididie, in whic^h he called 
attention to the faulty descriptions of the different species of these insects. 

A. W. Morrill presented Some Observations on the Spined Soldier Bug (Podima 
maraliventrk ), in which descriptive notes were given and data as to variation in male 
and female, the number of eggs laid by the female, perc^entage which hatched, etc. 

Entomological notes for the year from Texas were presented by A. F. Conradi; 
from Cuba, by M. T. CtKjk; from New York, by E. P. Felt; from Ohio, by A. F. 
Burgess; from New Hampshire, by E. D. Sanderson; from Georgia, by R. I. Smith 
and A. C. Lewis; from Maryland, by T. B. Symons; and from Minnesota, by F. L. 
Washburn. 

Other papers presented before the society were as follows: The Problem of Wing 
Origin and Its Significance in Insect Phylogeny, by H. Osborn; Preliminary Observa¬ 
tions on the Variation of Vtetheisa venusta, by M. T. Cook; Observations upon the 
Migrating, Feeding, and Nesting of the Fall Webworm {Hyphantria cunea)^ by E. W. 
Berger; The Care of Entomological Types, by T. D. A. Cockerell; History of Eco¬ 
nomic Entomology in Hawaii, by J. Kotinsky; The More Imi>ortant Economic 
Aleyrodidte and The Life History and Habits of Tisheria malifolieUa^ by A. L. Quaint- 
ance; and Notes and Experiments with Insecticides, by E. P. Felt, S. A. Forbes, 
and A. F. Burgess. 

A committee of five was appointed to confer with the Bureau of Entomology to 
devise a plan to bring about uniform rules for nursery inspection and to cooperate 
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with a similar committeo from tlie Association of Horticultural Insjx'ctors in (leviRin>ic 
a plan to secure authority for the inspection of all i>lantH at the port of entry, to 
secure authority for the eradication and control of all species of iiis(*cts whi<;h may 
enter, ami to brinjr alxjut a uniformity of regulations for nursery insi>ecti«)n either by 
Fe^leral law or by unihirm State laws. 

A. H. Kirkland, of Massachusetts, was chosen president for thi‘ ensuing year, and 
A. F. Jlurgess, of Ohio, secretary-treasurer. 

The American Forestry Association. —The American Forestry Association met in 
Washington, January 16, and held a two days’ meeting, at which a number of inter¬ 
esting papers wt‘re read, officers elected, and considerable routine business performetl. 
The president of the association. Secretary of Agriculture James Wilson, opened the 
meeting by a brief address, in vvhi(‘h he called attention to the work of the as 80 (!ia- 
tion and of the forest service along forestry lines <luring the past year. KtJorestation, 
in his judgment, should proceed at the rate of a million acres |)er year. To the 
forester every day of the year shouhl be Arbor Day. The rtdatioii between the 
reclamation service and the forest service was pointed out. The reclamation service 
deals with the land below the dit<*h, while the forest service works above the ditch 
an<l seeks to prea<‘rve the waters for irrigation ami manufacturing purposes. 

Kev. Fid ward FiVerett llaU* stat(‘<l that in the matter of forestry the nation <‘an <lo 
what the vState or the individual can not do. The (lovernment aiorn* is in a ))ositiou 
to make long-time investments, and should be the agent in establisliing and main¬ 
taining forest reserves. 

Mr. Jhiinhridg(‘, n^presenting the New York Mannfa(‘turing Association, spoke on 
the relation of forestry to the postal laws, in which he hIiowimI that 2,()00,()()0 lbs. of 
second-chiss matter go through the post-offices in the Unit(‘d States evia-y day in the 
year. About oiu‘-half of this material goes into the wash‘basket. This means that 
3,000,000 11)8. of forests go to waste each <lay. This kind of matter is allowed to go 
through the mail at 1 ct. per pound, while all other kinds cost 16 cts. iK‘r pound. It 
wiis believed that if these rates were adjusted more eipiitably less «juantities of paper 
material vvouhl be wasted and our forests be protected to this extt‘nt. 

Samuel H. Elliott called attention to the fact that the Canadian government last 
year gave away 7,000,000 forest trees to its |>eople for planting pur])oses, and sug¬ 
gested that this Government might do something along a similar line. 

A number of speaxers discussed various phases of the Appalacihian and White 
Mountain forest reserves. The association favored the combining of the four bills 
now before Congress relative to these reserves, and the supporting of one bill asking 
for $:^,000,00() to purchase laml for these reserves. 

Several papers were read by rej)resentatives of the reclamation service in which 
the work of that service and various projects now under way were discussed. It 
appears that there are 13 projects now under construction and 10 more in view 
for the coming spring, at a total cost of $30,000,000. By 1008 it is exi)ected that 
1,250,000 acres of laml will he under irrigation. This will ai-commodate about 20,000 
families. Each community thus established will be directly interested in the preser¬ 
vation of water, and therefore in the maintenance of forests about the headwaters, 
since forests are essential to a continuous even flow throughout the year. 

Secretary Wilson was reelected president for the ensuing year. A number of 
changes were made in the by-laws, by whuffi the society will l)ecome more closely 
affiliated with the State forestry oiT^nizations and other societies interested in for¬ 
estry matters. 

Befereet of Official Agricaltnral Chemistf. —The referees appointed for this year 
are announced as follows: Phosphoric acid, B. W. Kilgore, Raleigh, N. C.; determina¬ 
tion o/n trogm,J. H. Gibboney, Blacksbui^, Va.; separation of nitrogenous bodies, R. 
Harciourt, Guelph, Canada (milk and cheese proteids); potash, A. L. Knisely, Cor¬ 
vallis, Greg.; soils, R. H. Loughridge, Berkeley, Cal.; dairy products, F. W. Woll, 
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Madison, Wis.; foods and feeding stuffs, J. K. Haywood, Washington, D. C.; food 
adulteration, A. E. Leach, Boston, Mass.; sugar (special analytical methods), 
C. A. Browne, jr., Audubon Park, New Orleans, La.; tannin, H. C. Reed, Stamford, 
Conn.; insecticides, G. E. Colby, Berkeley, Cal.; inorganic plant constituents, W. W. 
Skinner, Washington, D. C.; medicinal plants and drugs, L. F. Kebler, Miash- 
ington, D. C. 

The following are the associate referees: Phosphoric acid, J. M. McCandless, 
Atlanta, (ra.; determination of nitrogen, C. L.» Penny, Newark, Del.; separation of 
nitrogenous bodies—ment proteids, F. C. Cook, Washington, D. C., and vegetable pro- 
teids, Harry Snyder, St. Paul, Minn.; potash, B. B. Ross, Auburn, Ala.; soils, J. H. 
Pettit, Urbana, Ill.; dairy products, J. M. Bartlett, Orono, Me.; foods and feeding 
stuffs, John P. Street, New Brunswick, N. J.; food adulteration— coIotb, E. F. Ladd, 
Agricultural College, N. Dak.; saccharine products, including confectionery, C. IL 
Jones, Ihirlington, Vt.; fruit pro<lucta, 11. C. Lythgoe, Boston, Mass.; wine, Julius 
Hortvet, St. Paul, Minn.; beer, H. E. Barnard, Indianapolis, Ind.; distilled liquors, 
C. A. Cranipton, Washington, D. C.; vinegar, R. B. Fitz Randolph, Trenton, N. J.; 
flavoring extracts, E. M. Chace, Waahingh)n, D. C.; spices, A. L. Winton, New 
Haven, Conn.; baking powder and baking chemicals, W. M. Allen, Raleigh, N. C.; 
meat and fish, E. L. Redfern, Lincoln, Nebr.; fats and oils, L. M. Tolman, Wash¬ 
ington, D. C.; dairy products, A. E. Leach, Boston Mass.; cereal products, A. Mc¬ 
Gill, Ottawa, Canada; infants* and invalids* foods, W. D. Bigelow, Washington, O. C.; 
vegetables, H. V. Tartar, Portland, Oreg.; condiments other than spices, R. E. 
I)(x>little, New York; cocoa and cocoa products, E. M. Bailey, New Haven, Conn.; 
tea and coffee, C. D. Howard, Concord, N. II.; preservatives, W. L. Dubois, Wash¬ 
ington, I). C.; and determination of water in foods, F. C. Wel>er, Washington, D. C.; 
sugar —molasses methods, J. E. Halligan, Baton Rouge, La., and chemical methods, 
L. 8. Munson, Washington, D. C.; tannin, F. P. Veitch, Washington, D. C.; insect¬ 
icides, W. B. Ellett, Blacksburg, Va.; inorganic plant constituents, John W. Ames, 
Wooster, Ohio; medicinal plants and drugs, Charles II. La Wall, Philatlelphia, Pa. 

Agricultural Education in France.—The French Ministry of Agriculture issued a 
decree December 20, 1905, establishing a professional dairy school at Surgeres 
(Charente-Infdrieure), under the direction of M. Domic, director of the dairy station 
at that place. 

A winter school of agriculture has been established at Troyes (Aube). The course 
of study is to extend over 2 winter terms running from November to March. This 
year, however, the school did not open until January 3. 

A poultry husbandry school has l)een established at Gambais (Seine-et-Oiso), and 
opened its doors for the first practical course of 3 months February 1. 

Agricultural Education in Germany.—The enrollment of students for 1905 in a num¬ 
ber of German institutions shows a large increase over the enrollment for 1904. * .At 
the Agricultural High School in Berlin there are enrolled for the winter term 893, as 
compared with 865 in 1904; at the Agricultural Academy at Bonn 501, as compared 
with 422 in 1904, and at the University of Breslau the agricultural students number 
140, as compared with 129 in 1904. 

An,agricultural winter school was opened December 1,1905, at Seelow, under the 
direction of Dr. Weiss. 

The Penu School.—This school for negroes, which was established in 1862, is located 
on St. Helena Island, off the coast of South Carolina. At a recent farmers* confer¬ 
ence held under its auspices attention was called to the important progress made by 
the school in directing the farming and improving the agricultural conditions of the 
island and of adjacent territory in Beaufort County. P. W. Dawkins, a graduate of 
Hampton, is in charge of the agricultural work. 

Agrieulturs in the Common Schooli. —Nine hundred and two teachers in attendance 
at the Michigan State Teachers’ Association, December 29, adopted the following res- 
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olution; This association heartily favors the incorporation of elementary agriculture 
in the common school curriculum as rapidly as possible and in so far as limiting con¬ 
ditions may permit. This association believes that this is an available means to the 
end of interesting the rising generation in the natural, mechanical, scientific, and 
social inheritance of the greatest industry; and that by this means an increasing 
number of the brightest children will come to see in agriculture an attractive field 
for the satisfaction of life’s ambitions. The possibilities of agriculture as an industry 
from which the educational process itself may be enriche<i are also recognized. 

Elementary Agricnltnre in the Common Schools of Ohio.—Prof. A. B. (iraham, of Ohio- 
State University, states in the January number of the Agricultural Student that over 
250 townships have already adopted elementary agriculture as a j)art of their course 
of study, and thatal)out 10 high schools have taken similar action. The State com¬ 
missioner of schools has considered this work of sufficient importance to give credits 
for agriculture in his grading of the high schools. 

Boys* Com-Orowing Contest.—More than 100 boys have entered a corn-growing con¬ 
test to 1)Q conducted in 1906 in Laporte (’ounty, Jiul., under the auspicjcs of the County 
Farmers* Institute Assoi'iation. As a preliminary to this contest the contestaii!s 
attendeil the local farmers’ institute February 2 and 3, at which a corn school was 
conducted. Fiach boy will grow' 1 acre of corn, and the eontest will be elosod with 
the aw arding of prizes aggregating $.300 in value. 

Beading University College Poultry Farm.—A description of the poultry farm at 
Theale, carried on in conjunction with the University (College of Il(‘ading, England, 
is given in the December number of tlie Agricultural Economist. The farm consists 
of nearly 50 acres of land and is provided with an excellent ecpiipment, which is 
assembled in an incubator house, a brooder house, scratching sheds, a cramming 
shed, portable ix)ultry liouses, and a plucking an<l trussing shed. Six breeds of 
chickens and 1 of ducks arc raised. 

Publication of Names of Dealers in Adulterated Seeds.—The Attorney-(tenoral has 
decided that the Secretary of Agriculture has the right h) publish t!\o names of seeds¬ 
men who adulterahj tlieir product, and that such publication does not render him 
liable for criminal libel. The Department has been puhlisliing such information, and 
the law providing for the seed inspection makes the publication mandatory. 

A New Food Journal.—The first number of a new Jnonthly j)ublication, entitled The 
American Food Journaf, has just been published in Chicago. This luis for its object 
the dissemination of information regarding the State purc-food law's, investigations 
which have a bearing on the effects of preservatives, coloring matters and similar 
topics, and in general the publication of data which w'ill serve to further the inter¬ 
ests of oflftcials in charge of the enforcement of i)ure-food laws, manufacturers who ' 
are desirous of producing high-grade goods in compliance with legal requirements, 
and dealers who handle food products. A feature of the journal, it is stated editori¬ 
ally, will be the collection of data regarding Federal and State pure-food laws, the 
publication of reports of conventions of pure-food chemists, and related material. 

New Poultry Journal.—A new poultry journal, entitled Poult'nj llmhandryy began 
publication in January. The journal is to be a monthly and is published at VVater- 
ville, N. Y. Among its contributors are several men now or formerly connected, 
with the experiment stations. 

Misoellaneons.—Prof. Samuel Fraser, of Cornell University and Station, has decided 
not to accept the appointment in the Bureau of Soils, mentioned in the last issue. 
He will take up the management of W. A. Wadsworth’s estate, at Geneseo, N. Y., 
to carry out some improvements outlined by hitn in a report to Mr. Wadsworth last 
summer, as the result of a thorough agricultural survey of the estate and the system 
of management followed. 

Dr. W. Kruger, vice-director of the agricultural chemical experiment station at 
Halle and chief of the bacteriological section, has been appointed director of the 
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Bcrnburg Station, mado famous by the work of Hellriegel and Wilfarth on nitrogen 
assiinilatioii by legumes. He has also been given the title of professor. 

It is noted from Science that Dr. Pehr Olsson-Seffer, for the past two years instructor 
in botany in Stanford University, has been selected to take charge of a botanical 
station in tropical Mexico for the investigation of problems connected with the cuki- 
vation of rubber and coffee. The station is established by companies which own 
twelve large plantations in the region where it is to Ije located, devoted to the raising 
of rubber and coffee. 

The Carnegie Institution has established a department of botanical research, to 
include the Desert Lal>oratory and other botanical projects. Dr. D. T. MacDougal, 
assistant director of the New York Botenical Gardens, has become director of the 
newly organized department. 

The North Carolina Agricultural and Mechanical College for the Colored Race has 
recently completed a new laboratory for soil physics, whidi is well provided with 
apparatus for determining specific gravity, apparent specific gravity, volume weight, 
porosity, and other characteristics of soils. 

The market-day lectures, delivered under the auspices of the County Technical 
J>aboratf3ries at Chelmsford during 1904-5, reference to which has previously ])ecn 
made, have been published in abstract by the Essex Edu(*ation Committee. 

StutUey College Agricultural Journal is the title of a new journal issued by I^dy 
Warwick’s agricultural college. In the first number .1. C. Medd points out a new 
opening for students of that college and the college at Swanley as teachers of nature 
study in village schools. Several counties are said to be appointing peripatetic? 
teachers of nature study to attend to groups of adjacent schools, and it is predicted 
that with a sufficient supply of efficient teachers, demand for their services will steadily 
increase. 


o 
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The efforts which are making for the promotion of agriculture in 
India ari*. dcscrilied in the initial nami)er of Tlu‘ Agricultural Journal 
of India, winch has recently come to liand. The leading article in 
this n(‘w journal is hy the in.spector general of agriculture in India, 
and rc'views the histoiy of the movement to improve the condition 
of agrieidture in that country, the present status of this work, and 
the plans for future (h'velopment. It is a decidedly interesting and 
instructive ai'ticle, and shows that the government of that country is 
thoroughly aroused to the desirability and importanci^ of aiding its 
liasic industry hy means of research, education of different grades, 
demoirstration, and close contact with the farmers. 

The machinery for conducting this work already exists, and hence 
it becomes largely a matter of extending these agencies and increas¬ 
ing their efficiency'. The organization for agriculture includes an 
imperial department of agriculture, with headcpmrters at Calcutta, 
and a system of provincial departments of agriculture, each presided 
over by a direct;or, and to a certain extent independent of the imperial 
department. This system has grown out of the inquiries and recom¬ 
mendations made by the famine commissions of 1866 and 1880, and in 
organization has naturally followed the main division of the general 
administration into imperial and provincial departments. 

The imperial department is presided over by the inspector-general, 
of agriculture and the assistant inspector-general. The staff includes 
the director and principal of the agricultural research institute and 
agricultural college at Pusa, and several specialists, among them an 
agricultural chemist, a cryptogamic botanist, a biological and economic 
botanist, an entomologist, an “agri-horticulturist,” and an “agri-bac¬ 
teriologist.” There are eight provincial departments of agriculture 
located, respectively, in the provinces of Bombay, Madras, Bengal, 
United Provinces of Agra and Oudh, Punjab, Central Provinces, Assam, 
and Burma. Each department has a director and a deputy director, 
frequently an assistant director, and an irregular number of specialists. 
In several cases inspectors and botanists are carried upon the staff, and 
the Bengal department has indigo and jute specialists, while the Bom¬ 
bay department has an agricultural chemist 
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The duties of the provincial departments include the keeping of land 
records, which requires the collection and examination of agricultural 
statistics for each village and district, as a basis for the assessment 
and collection of revenues levied upon land. These departments also 
have important duties in connection with the famine relief, including 
furnishing the administration with the fullest information regarding 
the condition of every agricultural section and its people, and in sea¬ 
sons of scarcity they carry their inquiries to every village and assist 
in the actual work of relief. 

The provincial departments of agriculture also include a veterinary 
branch, which consists of one or more qualilied officers with European 
degrees in veterinary science, and a large native staff of veterinaiy 
inspectors and assistants. The principal duties are the investigation, 
control, and treatment- of cattle diseases, and the improvement of the 
breeds of cattle. There are numerous veterinary dispensaries in the 
towns, and much work is done in the villages. There are also veteri¬ 
nary colleges at Lahore, Bombay, Madras, and Calcutta, and schools 
in some other provinces. 

Although this provincial veterinary work is under the control of 
the local directors of agriculture, the imperial branch of the civil vet¬ 
erinary department is separate fi’om the depai*tmcnt of agriculture, 
being managed by an inspector-general. Similarly, the great irriga¬ 
tion works of the government, which are on the largest scale to be 
found in any country, are managed independently of the imperial 
department of agriculture, being a branch of the public works depart- 
ipcnt; and the forestry interests are in charge of the forest department. 
There are also imperial and provincial departments of meteorology, 
which maintain weather stations for record and prediction, and a 
botanical survey of India has been in progress for many years. So 
that all told the field is quite fully covered in organization. 

In recent years both the imperial and provincial departments have 
made rapid progress in the direction of the improvement of agricul¬ 
ture by means of investigations and experiment. In 1903 the govern¬ 
ment of India sanctioned the establishment of an imperial agricultural 
research station, which is located at Pusa in Behar, the most thickly 
populated agricultural tract of the Bengal Presidency. The station 
has fully equipped laboratories for research work, and stands at the 
head of the India system of experiment stations and farms. With it 
is connected a higher agricultural college, an experimental farm, and 
a cattle breeding farm. The institute is located on a government 
estate of 1,358 acres, and the buildings now in progress will cost con¬ 
siderably over a half-million dollars, toward which has been applied a 
portion of the donation of $150,000 made by Mr. Henry Phipps, of 
this country, to which reference has previously been made. The 
organization of this staff, composed of European specialists with native 
a.ssistants, has now been completed. 
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The college will be the capstone of the system of agricultural educa¬ 
tion in India. It will provide specialized post-graduabM^ourses in the 
hope that the best of the native students will ultimately be fitted for 
the higher appointments in the imperial department. It will also 
provide men with a good agricultural education for ('inployment in the 
regular government service, and as agents and managers for owners of 
estates and the like. It is expected that the college will be readv to 
start work about the end of 1907. 

The farm will provide facilities for field exp(‘rimontation and for 
the practical training of students, and it is hoped that it will serve as 
a model for similar farms under the provin(‘ial governments. The 
cattle farm is intended to furnish good bulls foi* distribution to the 
adjoining tracts of Bengal, for the iinprovement of tiu* indigenous 
breed of cattle. 

It is also the intention that th(' expert staff of the Pusa institute 
shall conduct higluu* lines of research work a])plicable to all ])arts of 
India, and beyond the capa(‘ity of the provincial departments. More¬ 
over, this staff will render assistance to the i)rovincial experts in their 
several branches, train young scientists for future em])loyment as pro¬ 
vincial exj)erts, and stand at the head of their respective departments 
in the agricultural college. 

The system of ex])eriment stations and farms in India includes, in 
addition to the research institute at Ihisa, thirty*nine establishments 
in seven different provinces. These arc of difrerent grades, some 
being general experiment stations, others devoted mainly to a Ymrtic-u- 
lar line, like cotton, tobacco, rice, sugar, fibers, or ti’opical fruits, and 
others to sewage farming, irrigation work, alkali reclamation, cattle 
breeding, and sericulture. Then', are eleven of these stations in Bom¬ 
bay, seven in Madras, nine in Bengal, five in the United Provinces of 
Agra and Oudh, two in Punjab, three in the (ycntral Provinces, and 
two in Assam. 

The institutions for agricultural education include, })esides the agri¬ 
cultural college at Pusa, a college of agriculture at Saida{)et,, Madras, 
with farm attached, a college of science at Poona, and agricultural 
schools at Sibpur (Calcutbi), Cawnpur, and Nagpur. 

In pursuance of the policy inaugurated by the establishment of the 
Pusa institute and agricultural college, it is planned to greatly extend 
the work of the other agricultural colleges and experiment stations, 
and of the provincial departments of agriculture. To this end an 
additional grant of about $060,000 has been made, which it is hoped to 
increase in future years. This grant will almost treble the present 
expenditure. The plans for development include an experimental 
farm or station for each important distinct agricultural tract. This 
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will mean a very large increase in these farms, each of which will be 
in charge of a trained native assistant, with the necessary helpers. 

It is proposed to strengthen the expert staff of each provincial 
department of agriculture so as to include one or more superintendentsi 
of farms, an agricultural chemist, economic botanist, mycologist, and 
entomologist. The superintendent of farms in each province, or 
deputy director, will be an expert agriculturist and will be in charge 
of a “circle,” which in the case of large provinces will coniprise only 
a part of a province. In his circle he will supervise all agricultural 
work, including the experiment stations, demonstration plats, the test¬ 
ing and distribution of seeds, implements, and special manures. He 
will also be in close touch with the cultivators, and will be the guiding 
spirit of the agricultuml associations of his circle. He will be assisted 
by the workers at the experimental farms and a j)eripatetic vstaff. The 
specialists at the provincial experiment station will not only conduct 
investigations in their laboratories and on their farms, but will tour 
throughout the province, visiting all the local experiment stations and 
farms, directing the work connected with their special branches, and 
inquiring into local conditions. 

It is further proposed to locate an agricultuml college in each impor¬ 
tant province, with a course of technical training extending over three 
years. In the past the personnel of the agricultural colleges has been 
inadequate, so that their influence on agricultural improvement has 
been small. The main result of the colleges has been to turn out stu¬ 
dents with some knowledge of agriculture, who have been largely 
absorbed into the several branches of government revenue adminis¬ 
tration. It is believed now that the demand for graduates will be 
sufficient to induce a larger number of students to attend, as the field 
for the trained agriculturist is said to be broadening. The course in 
the provincial agricultural colleges will lead up to the specialized 
post-graduate course at Pusa. 

Considerable attention will also be given to the dissemination of 
information, especially the results of agricultural investigation and 
their application in practice. Temporary demonstration plats will 
be started, district agricultural associations will be organized, agri¬ 
cultural shows will be subsidized, the distribution of improved seed, 
implements, and manures will be extended, and popular publications 
in the vernacular will be issued. It is pointed out that there are many 
difficulties in the way of agricultural improvement in a country like 
India, where most of the land is divided into small holdings and cul¬ 
tivated by men with no capital and little education; but by the means 
enumerated it is hoped to bring the work into closer touch with the 
actual farmers, and make it of more inunediate use to them. 

As a further concentration of effort it is proposed to separate the 
land records branch of the provincial departments, and to appoint a 
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separate director of agriculture, who will be in charge of the agricul¬ 
tural and veterinary branches, thus relieving the departments of a line 
of work which has made serious demands upon them in the past. In 
the imperial department of agriculture it is proposed to increase the 
number of specialists for the investigation of important special crops 
or problems, as cotton, wheat, sugar, tobacco, fruit, etc. This will 
enable coordinating the work in different provinces, assisting the 
provincial experts in various ways, conducting experiments in the 
improvement of varieties by selection and breeding, and promoting 
special agricultural industries. 

Scveml years will be required to introduce this scheme for the 
expansion of the imperial and provincial departments of agriculture in 
its entirety, but the condition of the finances of the country is said to 
be such as to warrant the development of this important work. That 
its value is now being appreciated is indicated by the statement that 
“one of India’s shrewdest merchant princes has described expenditure 
upon scientific agriculture as the most promising investment that gov¬ 
ernment can make.” 

As one means of extending the influence of the imperial and provin¬ 
cial departments of agriculture, the government of India has sanctioned 
the publication of TJu^ Agri(mltural Jourmil of India^ yr\\\ be 

issued from the agricultural research institute at Pusa. The journal 
will be a quarterly and will be devoted to matters of interest to the 
general reader, while more strictly scientific and technical papers will 
be published in a second series entitled Meinoira of the Department of 
Agriculture in bidm. The inspector-general of agriculture will act as 
editor, assisted by the advisory committee of the Pusa staff. 

While the new journal and the memoirs will thus be the official 
organs of the imperial department, they will not be confined to articles 
contributed by their workers. The work of the provincial depart¬ 
ments has often been buried in annual reports and other official publi¬ 
cations, which have rarely been readily available to the public and not 
always in a form for general use. 

The new journal will form a permanent record of the practical results 
of agricultural research throughout India. It will also serve as a 
medium of communication between the officers of the several depart¬ 
ments, thus relieving in some measure the isolation which exists at 
present. It is hoped by the administration that the journal will appeal 
to the outside public and the leading agriculturists in India, who will 
thus be kept in touch with agricultural progress in the country and 
will be able to test and practice more advanced methods and the appli¬ 
cation of science to agricultural problems. The initial number is inter¬ 
esting and attractive, and augurs well for the success of the venture 
from the editorial standpoint 



NEW HORTICULTURAL BUILDING AT THE MASSACHUSETFS 
AGRICULTURAL COLLEGE 

Wilder Hall, the new building for the department of horticulture 
and landscape gardening at the Massachusetts Agricultural College, 
was erected with an appropriation of $39,950 made by the State 
legislature a year ago. The proposition to provide such a building at 
the college had been pending for nearly three years at the time the 
appropriation beoatne available, and during that time all the questions 
connected with the building had been thoroughly studied from various 
points of view, and the plans had been more than usually well matured. 
This long period of preparation, therefore, resulted in securing a build¬ 
ing more perfect in its appointments than could otherwise have been 
devised. It was built by local contnictors, who began work upon it 
June 21, 1906. 

The building is located on a gravelly slope to the east of the college 
campus and adjoining the grounds of the department of horticulture. 
The natural incline of the land is such as to allow a basement almost 
entirely above ground on the west, making the building on that side 
apparently one story higher than on the east. Advantage has been 
taken of this in the arrangement of the rooms of the building, as will 
be seen by the accompanying plate. (Plate I.) 

The building is constructed of red brick with terra-cotta trimmings, 
and modern fireproof methods and materials have been used through¬ 
out. The nonbearing partitions arc of fireproof tile, the bearing par¬ 
titions of brick, and the floors of hollow fireproof tile. The staircases 
are of Portland cement on hollow fireproof tile, and many of the floor/ 
are finished in Portland cement. The roof is of green tile on wood^ 
trusses, the latter being the only exception to the fireproof con^^ 
struction. The building is thoroughly constructed, and is very sub^ 
stantial in all respects. It is devoted entirely to the department of 
horticulture and landscape gardening, and has a total floor space of 
nearly 10,000 square feet, a very large proportion of which is avi4l**" 
able for use. 

The basement floor (fig. 2) contains two class rooms, a storage 
two laboratories, besides hallways and toilet rooms, a 



Enperlmant Station Rtcord, Vol. 17, No 7 


PtATE I. 



FiQ 2.—Wilder Hall—West Front. 
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tti&d a room for surveying instruments. The entrance to the basement 
is on tha western front and is on a level with the ground. This front 
is toward the college campus and is the natural entrance for students. 
As the class rooms and laboratories for the larger classes are located 
on this floor, the movement of large bodies of students up and down 
stairs and through the hallways is avoided and there is no disturbance 
of work which may be in progress on the other two floors of the 
building. Only small classes of advanced students are provided for on 
the upper floors. 

The first, or middle, floor (tig. 3) opens on the ground level on the 
east side of the building. This is the side on which the grounds of 
the department of horticulture are located, and the principal office 
looks directly out upon the grounds. Between the offices of the head 



Fig 2 ^Basement plau 


of the department and the assistants is a small room for records, experi¬ 
mental tiles, etc. At the other end of the floor are a museum, and a 
laboititory for senior students in horticulture, with a reading room 
adjoining in which horticultural periodicals and reference books will 
be kept. This suite will constitute a sort of club room for the advanced 
students and form a meeting place for seminars. Provision is made 
ki the center of the western side for a winter conservatory. 

The upper floor (fig. 4) contains a large drafting room for landscape 
gardening, as the work in this course is largely done on drafting tables. 
There is also a large class room fitted with drawing tables, photo¬ 
graphic rooms, a private laboratory, and ^ janitor. This 

floor is well lighted, there being four ligpe^^^lhfe^^^dition to 
the windows. 

iOtfSerNo. 7—06- 2 
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The buildin{f will he e(iuip[)ed with the most modern furniture and 
appai-atus. It is heated from the eentral heating plant of the college, 



Fiti. ‘S. —First-floor pltni. 


and a very coniplote system of positive v^Mitilation lias Imhmi iiistallcHl. 
The Imildinji; is nainc'd in memory of Hon. Mai shall I^inckney Wilder, 



flG. 4.—6ocond-flw>r plan. 

djt iifis^husetts, widely known for his servi(!os to horticulture, and 
lor twenty-three years a trustee of the college. 






















RHCKNT WORK IN AC'.RICULTllRAL SCIENCE. 


AGRICULTUEAL CHEMISTRY. 

Ag^ricultural chemistry during the first half of the year 1905, W. Zikl- 

STOKKp^ {(%m. /M'hr., 4 Son, y>y>. j pj>. r> 0 f>-r} 07 ). —This article 

notes especially tfie work of showing the importance of physical factors in 

soil fertility; of Lemmermami the relation of volume of soil to i)lant growth; of 
Ewert on the influence of light and copj)er-lime solutions on metH])olism in plants; 
of Sjollenia on the isolation of the colloid suhstan<*es of S()ils ami tlui ust^ of coloring 
mathn’s in soil investigations; of V(»n Seelhorst on the influence of soil moisture on 
the growth of oats; of hoewetal. on the lime requirements of i)lants; of Meyer tmthe 
injurious effect of gyj>sum on jdantsgrown in zinc tx>ts; of Weitz on tlu* use of nitrate 
of soda as a fertilizer; of Frank, Hosier, lX)hnis, and Tackc* on the use of lime nitro¬ 
gen as a fertilizer; ami of von Lepel on the preparation of nitriles ami nitrates by 
ele(*trieal discharge's and on the use of the j)roduct as a fertilizer. 

A number of minor articles are also referred to on experiments with fertilizers of 
various kinds, inelmling lime, marl, magnesia, steamed Thomas slag, J^*ruvian guano, 
ammoniated superphosphate, Thomas-ammonium-phosphate lime, etc. Recent inves¬ 
tigations ndating to animal nutrition are also reviewed, Most of the articles men 
tioned have been notc'd from time to time in this journal. 

Formation of oceanic salt deposits. XLIII, Calcium content of the con¬ 
stant solutions at 25°, J. U. van’t Hoff and W. C. BnAsoAi.R [Sitzber. K. Preim, 
Alcad. nV.s.'i., PJOb, Ah. 44, pp. 714-714* in Jour. (Jirm. Soc. [Londo (1904), 
No, 7)10, II, p, 6 Vi).--‘‘This paper concludes tin* investigation in as calcium 

compounds at 25° are concerned, and the composition of all (Constant solutions, when 
saturated with the particular calcium salt with whi< h the solutions are in e<iuiiil>- 
riuin, is tabulated. For the sake of simplicity, gypsum, glaiiborite, and syngenite 
are the only salts taken into consideration, but the (piantities of calc*iuin found in the 
solutions can not, however, on this account differ a})preciably from the true equilib¬ 
rium values.” 

Comparative study of methods of analysis of fertilizers in different coun¬ 
tries, L. SiCAKJ) {Ann. Ecole Nat. Agr. MinUpeUier, n. .srr., .7 {I90o), No. 4, pp. 111- 
147), —This is tlie second part of a report on this subject dealing with methods of 
determining phosphoric acid. 

A method for the determination of black alkali in irrigating waters and 
soil extracts, W. W. Skinner {Jonr. Amer. (Item. Sac., 28 {190f^), No. 1, pp. 77- 
gQ ),—The method described for this pur|>ose is a modification and adaptation of the 
method proposed by Hehner as a substitute for the Clark process for determining 
hardness of waters. 

Two liundred cc. of the water or soil solution is evaporated to dryness in a plati¬ 
num or silver dish, w ith 50 to 150 (;c. of fiftieth-normal sodimn carbonate solution. 
The residue is rubbed up with distilled water free from carbon dioxid, the volume 
being made up to 100 cc. Fifty cc. of this solution, which has been allowed to stand 
until it is clear, is titrated with fiftieth-normal sulphuric acid, adding 6 cc. of chloro¬ 
form and 1 cc. erythrosin as indicator. 
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“If k\sH sulphuric acid is required than that necessary to balance one-half of the 
sodium carbonate addcvl ... the difference in cubic centimeters between the sul¬ 
phuric acid required and one-half of the sodium carbonate added is multiplied by 
the factor 0.(X)i:i(i, winch gives the e<iuivalent of calcium sulphate in 100 cc. of the 
water. But if, on the other hand, more sulphuric acid is required than that equiva¬ 
lent to one-half of the sodium carbonate added, then black alkali was originally 
present in the solution, and the difference in cubic centimeters is multiplied by the 
factor 0.00100, which gives the black alkali in t^ms of sodium carbonate in 100 cc. 
of water. ... 

“While not strictly correct, (!Ustom an<l practical considerations sanction the 
expression of Idack alkali in terms of sc^lium carlx)imte. The methotl described 
yiehls satislactory results for black alkali and also for the antidote for black alkali— 
i. e., soluble salts of calcium and magnesium, which for irrigation purposes should 
be expn*ssed in terms of talcium sulphate.” 

Determination of the strength of solutions used in nitrogen determination, 
F. Mac h {fAindw, IVns. SUif., 63 {1906), No. 1~2, pp. 7i-.V(?).— Comparative tests of 
potassium tetroxalate, S(jdium hydr<jxi<l, and ammonium sulilhateare reported which 
show that jK)tassium tetroxalate and ammonium sulphate tend to give results some¬ 
what over the average, sodium hydroxid somewhat below. 

The determination of the organic nitrogen in sewage by the Kjeldahl 
process, K. B. Piiei.ps {Jour. Infect, llutemes, 1906, Sup. /, May, pp. ^66-37 :^).— 
Experiments are reported which indicate that a strong oxidizing agent, such as 
potassium p(*rinauganatc, potassium bichromate, or aqua regia, added before digestion 
is completed causes a decided loss of nitrogen, but may be safely added after the 
digestion is (!ompleted. The substitution of copper sulphate for mercury is proposed, 
as it obviates the necessity for the sulisequent addition of sodium sulphate. The 
method proposed is in brief as follows: 

Digest 100 cc. of the sewage with 5 cc. of sulphuric acid and 0.1 gm. copper sulphate 
until the yellow color has entirely disappeared; add small crystals of potassium per¬ 
manganate, one at a time, until the green color of the precipitate is permanent; cool 
the contents of the flask, and make U]) to 500 cc. with ammonia-free water. To 10 cc. 
or more of the solution, according to the nitrogen content, add an equal amount of 
ammonia-free water, make strongly alkaline with a saturated solution of sodium 
carbonati*, eciual to half the amount of the acid mixture, and distill over 50 ce. by 
blowing steam through the solution. Determine ammonia in the distillate in the 
usual maipier by nesslerization. 

On the determination of nitric and nitrous acids, J. Mbisenhkimbr and F. 
Heim {Ber. Deal. ('hem. (ieselL, SS (1905), No. 15, pp. 3834-^837y fig. 1) .—The authors 
des4;ribe a method suggested by Kalman, which is based upon the measurement of 
the nitric oxid (NO) set free when nitrons acud is treated with hydrogen iodid and 
when nitric iuud is treated with ferrous chlorid ami hydrochloric acid in the usual 
way. In mixtures of the two the nitrous acid is decomposed first by the addition 
of the hydrogen iodid, and the nitric acid remaining in the solution is subsequently 
decomposed by addition of ferrous chlorid and hydrochloric a<;id, the operation 
being carried on in an atmosphere of carbon dioxid, and the nitric oxid evolved in 
each stage being measured. A number of tests of the method are reported W'hich 
show close agreement between the calculated i)ercentage8 and those found by analysis. 

The determination of nitrous acid, F. Raschki (Ber. Deut. Chem, OeselL, SS 
{1905)y No. 16, pp. 3911-3914).—It is pointed out that the method described by 
Meiseiiheimer and Heim (see above) is the same in principle as that which has long 
been used by the author except that instead of measuring the nitric oxid the author 
titrates, after the lapse of at least 2 minutes, the separated iodin, the latter procedure 
bdhg much quicker than the former. 
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On the determination of nitric and nitrous acids, J. Meihenheimkii and F. 
Heim (Ber, Dent, CUem. Get^elLy (1905), No, 17, p. 41S6). —A reply to the above 
statement of Raschig that the principle of the method proposed by the authors is not 
new, in which it is maintained that the only original feature claimed for the method 
is the determination of nitric and nitrous acids in the same solution. 

Change in the German ojBAcial method of estimating nitric acid in meat 
and meat products, K. Farnsteinek {Ztnchir, Unlmuch. Nahr. n. GenuHs^tntL, 10 
(1906), No, Oy pp. 5^9, S,iO ).—The author concludes that the Schlbsing-Wagner method 
should be used in the estimation of nitrites in meat and meat products. 

The quantitative estimation of nitric acid in meat, W. STtinEH (Ztxchr. Urder- 
mich, Nahr. n. Genussmtl., 10 (1905), No. 0, j)p. 3S0-SS5, fig. 1). —Comparative U*sts 
showed, in tlie author's opinion, that the Schldsing-Wagner meth(»d for estimating 
nitrites in meat gave satisfactory results even for the determination of very small 
amounts and that the presence of organic nitrogenous Inxlies did not exercise* any 
unfavorable effecjt. 

Judging meat extracts on the basis of the organic phosphorus present, M. 

Siegfried and K. Singkwald (ZMir, IhUermch. Nahr. n. (tniunxintl., W ( 1905 ), No. 
9, pp. 5£ 1-5^7).— On the basis of analytical data which are reported the authors con¬ 
clude that the (piality of meat extract may he judged ])y estimating the total phos¬ 
phorus and oigani<! phosphorus present, since it has been found that when the extract 
spoils organics j)hosph()ru8 is converted into inorganic forms. 

A study of the proteins of the castor bean, with special reference to the 
isolation of ricin, T. R. Osborne, L. R. Mendel, and 1. F. Harris (Amer. Jour. 
Phyftiol., 14 (1905), No. S, pp. i^59-236). —The chemical study of the castor bean, which 
is reported, indicates, in the authors' opinion, that it contains proteins of the same 
chanuder as the other oil seeds which have been examined, namely, (1) a considem- 
ble quantity of a crystallizable globulin, (2) a much smaller amount of a coagiilable 
albumin, and (3) proteoses. The elementary composition an<l reactions of these 
substances were studied. 

“The physiological properties—marked toxicity and agglutination of blood cor¬ 
puscles—ascrilied to the substance known as ricin arc associated with the coagula- 
ble albumin of the castor bean. This protein was isolah*d in a state of considerable 
purity without impairment of its solubility or physiological action, ainl an improved 
method for the separation of ricin is thus introduced. 

“Our ricin preparations retain a considenibly higher toxic jR)wer than those 
heretofore described, a limit of 0.()01 mg. per kilo being exceede<l as a fatal dose in 
rabbits.’’ 

Studies of tbe nature of strawberry fat, J. Aparin {Zhnr. Him. Fix, Khim. 
Obshch,, SB (1904), pp, 681-596; abs. in Ztschr, UrUermch, Nahr, u. (renussmtl., 10 
(1905), No, 9, pp. 5G2, 56S), —Wood strawberries ( Fragaria reara) were dried and the 
fat extracted. 

A thick oil was obtained, cloudy at ordinary temperature but clear when heated 
somewhat. A characteristic strawberry-like odor, probably due to the presence of 
an ethereal oil, was noticeable but not prominent. The strawberry oil was found to 
be a drying oil, and in this and other respects much resembled linseed oil. Linoleic 
acid constituted 81 per cent of the total acid present and linolenic acid 10.5 jiercent. 
Only traces of oleic acid were noted. 

Tbe behavior of lecithin to ferments, P. Mayer (Berlin. Klin. Wchmehr,, 42 
(1905), p, 1102; ahs. in Zentbl, Physiol,, 19 (1906), No, 17, p, According tD the 

author the lipase of intestinal juice induces asymmetric cleavage of lecithin. The 
modification which turns the plane of polarized light to the right is broken down in 
the cleavage process, while a form hitherto unknown, which rotates the plane of 
polariased light to the left, remains. 
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Tlie curcuma reaction for boric acid, A. Goske {Ztschr, Utitersuch, Ndht, u, 
Oemmmtl.y 10 A>>. 'h PP> modification is proposed of the German 

official method for detecting boric acid witii curcnina pai>er, which the author claims 
is delicate enough to reveal the preseiu*e ot 0.001 to 0.0001 per cent. * 

A long, narrow strip of the pai)er is allowed to dip into the solution to be test^. 
Owing to capillary attrac'tion the li(|uid rises in the paper to a greater or less height, 
and on the iipi)er edge of the wet portion themed-brown color will 1 k^ distinctly 
noticeable if ])oric acid is present. So<la soliiti<m turns this red-brown zone blue. 
This i!ietho<l reveals the presence of a minute amount of l)oric. acid in inany sorts of 
common salt, therefore it is ]>ointed out that the eharacter of the salt must be known 
in testing for boric acid in ham, bacon, etc. 

The qualitative detection of boric acid, O. Mezijkk (Ztschr. Vntermch. Nahr. 
u. (nmussintL, JO (J90>'i), Ab. 4f pp. —A modilication of the German official 

inetho<l for detecting boric acid with a hydrogen flame is proposed. 

After incinerating a suitable sample (15 or 20 gm.) pr(*viously moistened with 
sodium-carbonate solution, a portion of the n.sh is tested with curcuma paj)er ami the 
remainder placed in a flask with 15 to 20 cc. of methyl alc(»hol, the flask being fitted 
with a reverse condenser. Two ce. of conctaitratod sulphuric acid is added and the 
mixture warme<l on a water bath at 70° fora quarter of an hour. Hydrogen gas 
passe<l through the mixture after cooling will give the characteristic green flame if 
borax is ju-ev'ient. 

Cluantitative estimation of vanillin, J. 11 anus [Ztschr. Untcmich. Xahr. n. 
Gnmssuttl.y JO (JOOo), .Vo. jo^ pp. —.\ceording to the analytical data 

re{)orted, nitnduaizhydrazin is the most satisfactory reagent for the cpiantitative 
estimation of vanillin in vanilla, vanilla commercial products, and extracts. 

Paints and paint products, K. F. Laj) 1 ) a?)d C. 1). Hoi .lev (Xorth JJalvta Sta. 
But. 67, pp. ij 7 /)- 004 ).—This bulletin contains information on ])aints and ])aint imxl- 
ucts, especially as rc'gards the eharacler (*f various products entering into the pre])a- 
ration of paints, and is ocrasioned by the recent State law taking effect January 1, 
19()(), and which was enacted for th(‘ purpose* of j)rc*venting adulteration and decep¬ 
tion in the sale of paints, which it is'the duty of the director of the station and his 
assistants to enforce. The present bulletin deals <»nly wdth wdiite paints, while future 
bulletins will treat of other paints and al.^io oils, oil substitutes, and driers. Analyses 
of 28 samiiles of paint are reported. 

METEOROLOGY—WATER. 

Monthly Weather Review (Mo. Weather liev., 3S (1906)^ Nos. 6 ^ jrp. 
fi(js. 13, charts 9 ; 7, pp. 387-348, pfs. J, Jhjs. 7, charts 9; 8 , j>p. 849-384^ Jiff. 1, charts 9; 
9, pp. 385-432, Jigs. 8, charts 9 ).—In addition to the usual reports on forecasts, 
warnings, weather and croj) conditions, ineteorologu^al tables and charts for the 
months of June, July, August, and September, UK)5, recent papers bearing on 
meteorology, recent additions to the Weather Bureau library, etc., these numl)erH 
contain the following articles and notes: 

No. 6.—Special contributions on Tornado of June 5, 1906, at Binghamton, N. Y. 
(Ulus.), by W. K. Donaldson; A Novel Type of Record Sheet Adapted to Seismo¬ 
graphs, Aerial Meteorographs, etc., by C. F. Marvin; Observations of Atmospheric 
j:iectricity After the Eruption of Mount PeF'e, May 8, 1902 (illus.), by A. W. 
Wright; Improved Methods for Finding Altitude and Azimuth, Geographical Posi¬ 
tion, and the Variation of the Compass (illus.); and Annual Kings of Tree Growth, 
by E. E. Bogue (see p. 669); and notes on the scientific staff of the Weather Bureau, 
inventions patent(*d by Government employees, seismology in the United States, the 
Libbey circle in seismology, the Piche evaporometer (illus.), the assoedations of 
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teachers of physics and mathematics. Weather Bureau men as educators, the new 
e<iition of Jlann’s Meteoroloj^y, contrilmtions to the physics of tlie free atmosphere, 
hailstorm in the Bahamas, no change of cliinatts explorations of the upper atmos¬ 
phere by the Blue Hill Olwervatory, an old reference to the kite in meteorology, 
winds an<l waves, <linrnal variation of atmospheric humidity, and the guango, or 
rsLUx tree. 

No. 7.—Special contributions on Studies on the Diurnal Perioils in the Low’er 
Strata of tlu* Atmosj)her<"—V, The Variable Action of the Sun and Its Effect upon 
Terrestrial Weather (’on<l it ions (illiis. ),by E. II. Bigelow; The Meteorological Work 
of the IJ. S. Naval Eclipse Kxi)edition to Spain and Algeria, August SO, 1905, by F. H. 
Bigelow; Observations of Earth TemiH^*rature in Jaj)an (illus.), by S. T. Tamura; 
An Account of Re<*ent Meteorological and Oeophysical Researches in Japan, by S. T. 
Tamura; Tlie Variation in Minimum Temperatures on Still, Clear Nights Within the 
Contines of a V’^illage (illus.j, l>y W. T. Milham; Earth(|uakcH Recently Recordetl 
at the W(*ather Bureau, by C. F. Marvin; Tides and Thunderstorms, by J. C. Beans; 
lias thcr Rainfall of Southern California been Affected by any So-called Rainmaker? 
and Metcorologic'al Records at Orono, Me., by J. S. Stevens; and notes on the 
pioneer forecastiu-s of hurricane-, simultaneous weatlu'r anomalies in Iceland and 
Europe, thi‘sugar be(‘l and its climatic environment, Weather Bureau work during 
thi5 i*clipse of August l>0, 1905, nudeorology in Petennann’s (ieographische Mittei- 
lungen, showers of fish, Hawaiian climatology, scientific aeronautics, mirage after 
sunstd, a (piadrupU* rainbow, meteor in Montana, reorganization of meteorology in 
Australia, tlu‘ station at l*ort au Prim-e, Haiti, a severe hailstorm at (irand Rapids, 
Mich., meteorological course at Williams College, and a caution as to hypotheses. 

No. X.— SjK'cial contributions on The Tornado of May 10, 1905, at Snyder, Okla., by 
(\ M, Strong; and Studies on the Diurnal Periods in the Lower Strata of the Atmos¬ 
phere—(ieneral Review of the Status of (Msinical Meteorology, by F. H. Bige¬ 
low; and notes on kite W(»rk in the Atlantic trade-wind region, and the impartial 
distribution of weather-crop bulletins. 

No. 9.—Special contributions on The Lifting Power of Ascending Currents of Air, 
by H. H. Clayton; The West Indian Hurricaneof August 11, 1908 (illus.), by M. Hall; 
and Jaj)anes(‘ Meteorological Service in Korea and Manchuria (illus.), by Y. Wada, 
trails, by S. T. Tamura; and notes on Dr. Julian Aparicio, Pietro Tacchini, Robert 
August Billwiller, tornad(» at Carbondale, Pa., August 80, 1905 (illus.), Mohn’s 
results of Nansen’s North Polar work, metecjrology in South America, E. 1). Archi¬ 
bald and the modern kite, the Mount Weather observatory, importance of research 
obsi^rvatories for the iironiotion of meteorology, mountain stations and their import¬ 
ance, an absurd explanation as to Indian summer, the altitude of Mount Whitney, 
Cal., new (’anadian provinces (illu.s.), the green ray at sunset, and ball lightning. 

Meteorological observations, J. E. Osthxndku and C. H. (hiADW’icK {Maffsa” 
elumetix Sta. pp- 4 edrh). —Summaries of observations on pressure, 

temperature, humidity, pnjcipitation, wind, sunshine, cloudiness, and casual phe¬ 
nomena during November and December, 1905. The general character of the weather 
of each month is brielly discussed, and the DecemlKU* bulletin gives a summary for 
the year. The princijial data in this summary are as follows: 

(inches) .-—Maximum, 80.86, December 1; minimum, 29.22, April 6; 
mean, 30.019. Air temperature (degrees F.).—Maximum, 98, July 10; minimum, 
— 18, January 24; mean, 45.8; mean sensible (wet bulb), 41.1; maximum daily range, 
45, June 9; minimum daily range, 8, June 12; mean daily range, 22.1. Humidity ,— 
Mean dewpoint, 37.8; mean relative hninidity, 76.5. Precipitation. —Total rainfall 
or melted snow*, 88.8in.; numberof days on which 0.01 in. or more rain or melted snow 
fell, 122; total snowfall, 40 in. Weather .—^Total cloudiness rtH*orded by sun ther¬ 
mometer, 1,977 hours, or 44 per cent; numl)er of dear days, 180; number of fair 

« Reduced to freezing and sea level. *In ground shelter. 
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days, 128; number of cloudy days, 107. Bright sunshine,’—dumber of hours recorded, 
2,477, or 56 per cent. IFtwf/.—I^revailing direction, west; total movement 46,442 
miles; maximum daily movement, 475 miles, January 4; minimum daily movement, 

1 mile, June 22; mean daily movement, 127 miles; maximum pressure per square 
foot, 28.5 lbs., January 4, WNW. Dates of May 24; first, September 15., 
Dates of snow, —Last, May 1; first, November 9. 

Meteorological summary for 1904, G. A. Patton (Ohio Sta, Bvl, IGSy pp. 

272 ).—This summary includes notes on the weather and tabulated daily and monthly 
records of ol)8orvati()ns at the station at Wooster, Ohio, on temperature, precipita¬ 
tion, cloudiness, direction of the wind, etc., and for comparison, similar data for pre¬ 
vious years and for other parts of the State. The following is a summary of results: 

JSammarg of meteorological observations in Ohio. 


For the experiment station. 




j 1904. 


1888-1904. 


Temperature F. i: 






Mean. 



47.1 


49.9 

Highest. 


..1 (July 17) 

92.0 

(Aug. 8, 1891) 

99.0 

Lowest. 


(Jan. 5) 

••1 

-21.0 

(Feb. 10, 1899) 

-21.0 

Mean daily range. 


21.5 

20.7 

Greatest dally range. 


.. (Dee. 28) 

48.0 1 

(Get. 6, 1896) 

55.0 

Clear days. 


•• 

149.0 


132.0 

Cloudy days. 


... 

170.0 


127.0 

Days rain fell.-. 

Rainfall (in.): 



136.0 


128.0 

Greatest monthly. 


.. (Apr.) 

6.69 

(July, 1896) 

8.06 

Least monthly. 

Mean yearly. 


.. (Nov.) 

.40 

(Sept., 1897) 

.29 

Prevailing direction of wind .... 



SW. 


SW. 


For the State. 


1904. 1S«3-I9(M. 


Temperature h\): 

Mean. 48.6 1 60.7 

Hiahest... (July 17 and Sept. 29 ) 99.0 i (July 4, 1897) 113.0 

Lowest. (.Ian. 4) -30.0 (Feb. 10, 1899, and -39.0 

i I Jan. 4, 1904). 

Mean daily range... 

Greatest dally range. (.Tan. 5) 64.0 | (Sept. 25, 1897) 67.0 

Clear days.;. 

Cloudy days... 

Days rain fell.' 117.0 126.0 

Rainfall (in.): 


Least monthly....;. 

Mean yearly . 36.36 37.17 

Prevailing direction of wind. SW. 8W. 


Report of the section of climatology of the National Irrigation Congress 

{Proc. Nat. Jrrig. Cong., IS (190S),pp. 217’-247 ).—An account is given of the pro¬ 
ceedings of this section at the trongress held at Portland August 21-24,1905, including 
the following papers: 

The Influence of the Chinook on the Climate of Idaho and Montana, by E. L. 
Wells; Relation of Drought to Forest Fires, by A. B. Wollaber; Rainfall and Irriga¬ 
tion in Foreign Countries, by E. A. Beals; Precipitation Cycles on the Pacific Slope— 
Their Relation to Droughts and Water Supply for Irrigation Purposes, by G. N. 
Salisbury; Distribution of Rainfall of the State of Washington, by L. C. Cover; A 
Drop of Rain, by A. G. McAdie; Influence of Elevation upon Rainfall in California, 
by G. H. Wilson; and Climatology of the C<»a8t Desert of Peru, by A. F. Sears, sr. 

Report of the Eighth Intematioxial Geographic Oongresa held izi the 
XTnited States, 1904 ( U. S. Home Representatives, 68th Cong., S. Session, Doc. 4^0, 
pp, 1064, pis. 12, figs. 68, maps 6 ).—This report, delayed in publication, contains a 
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nnmber of articles l^earing directly or indirectly on agriculture, especially in the line 
of meteorology and climatology. 

Among these are: Meteorological Summary for AgaHa, Island of Guam, U. S. A., 
for the Year 1902, by C. Abbe, jr.; A Climatological Dictionary for the United 
States, by A. J. Henry; Scientific Work of Mount Weather Meteorological Research 
Observatory, by F. H. Bigelow; Suggestions Concerning a More Rational Treatment 
of Climatology, by R. DeC. Ward; The Canadian Climate, by R. F. Stupart; The Cli¬ 
mate of Kiml)erley, by J. R. Sutton; A Project for the Exploration of the Atmos¬ 
phere over the Tropical (Iceans, by A. L. Rotch; Rainfall with Altitude in England 
and Wales, by W. Marriott; The Climatology of the Lowlands and Watershed Ter¬ 
races of Natal, by F. W. D’Evelyn; The Climate of Pamplemousses, in the Island of 
Mauritius, by T. F. Claxton; The Climate of Ts’aidatn, by A. Kaminski; Meteorology 
of Western Australia, by W. E. Cook; and On the UnHymmetrical Distribution of 
Rainfall Alxjut the Path of a Barometric Depression C'rossing the British Islands, by 
H. R. Mill. 

Precipitation and storms in the Grand Duchy Saxe-Altenburg, 1900-1904, 

F. KRroER (Mlti. Onierlandej n. ser.^ 11 (1905)^ pp. nl-81). —Data for monthly and 
annual precipitation at different places, daily and monthly distribution of rainfall, 
snowfall, and frequency and distribution of storms are summarized. 

The influence of water vapor upon nocturnal radiation, J. R. Sutton (Nci. 
Pror. Uotj. Dublin tSoc.y n. ser., 11 {1905)^ No. Sy pp. IS-SS ).—The author cites evidence 
to show “that Tyndairs discovery of the absorption and radiation of heat by the 
vapor of water has been too hastily applied to meteorological problems,’^ and sum¬ 
marizes the results of a series of observations at Kiml)erley on the absolute and rela¬ 
tive humidity at 8 p. m. as related to the 8ub8e<pient fall of temperature, from which 
the conclusion is drawn that there is “ no trace of a fall of temperature depending 
upon the (piantity of moisture present.*’ 

The observations “show a relationship between the nocturnal cooling of the air 
and the relative humidity, but not any relationship at all to the absolute humidity. 
... It is a dry air which, of itself, d priori because of its feeble radiative power, 
should cool more slowly than a damp air. We have then to establish a connecting 
link l)etween these two facts. It is to be found, it seems, in the dependence of the 
cooling of the ground upon the hygrometric state of the air.” 

Ol^rvatioiis on the surface cooling between 8 and 11 p. m. of a “bare patch of 
red sand” show that comparing the falls of soil temperature with the relative 
humidity it was found “tliat a simple division by three gives practically the same 
value as those for the cooling of the air, so long as the air is not more than half 
saturated. For humid states in excess of this, the air cools faster than the ground. 

“The falls of earth-temperature as compared with the dew-point are of exactly the 
same nature in the two series as those of the cooling of the air, namely, that they 
increase at first to a dew-point of about 40-45°, after which they decrease again. The 
explanation is that the humidity of the air chances to have on the whole its mini¬ 
mum values when the dew-point is about 40-45°. 

“ We see, then, that the lower air takes its temperature chiefly from the ground, 
but that the great radiative power of its contained water vapor, when the relative 
humidity is high, lowers its temperature somewhat faster than it can absorb radia¬ 
tion from the ground.” 

Oontributions to the hydrology of eastern United States, 1905, M. L. 

Fuller ( U. S. Geol. Sun^ey, Water-Supply and Irrig. Paper No. 14Sy pp. 920, pie. 6, 
4;^).—-This is the third of a series of progress reports relating to the hydrology 
of the eastern portion of the United States (E. S. R., 16, p. 1031). It contains the 
following contributions: 

Hy'rologic Work in Eastern United States and Publications on Ground Waters, 
Two Unusual Types of Artesian Flow, Construction of So-called Fountain and Gey¬ 
ser Springs, A Convenient Gage for Determining Low Artesian Heads, A Ground- 



640 


EXPERIMENT STATION RECORD. 


water Problem in Southeastern Michigan, and Notes on Certain Large Springs of the 
Ozark Region, Missouri and Arkansas, by M. J^. Fuller; Drainage of Ponds into 
DrilhHl Wells, by R. E. Horton; Water Resources of the Catatonk Area, New York, 
by E. M. Kindle; Water Resources of the Pawpaw and Hancock Quadrangles, West Vir¬ 
ginia, Maryland, and Pennsylvania, by <t. W. Stose and (t. C. Martin; Water Resources 
of the Nicholas Quadrangle, West Virginia, by G. H. Ashley; Water Resources of 
the Mineral Point (Quadrangle, Wisconsin, by U. S. Grant; Water Resources of the 
Joplin District, Missouri-Kansas, by W. S. T. Smith; Water liesounx^s of the Wins¬ 
low Quadrangle, Arkansas, by A. 11. Purdue; Water Resources of the Contiict 
Region Between the Paleozoic and Mississippi Embayinent Deposits in Northern 
Arkansas, by A. H. Purdue; Water Resources of the Portsmouth-York Region, New 
Hampshire and Maine, by G. O. Smith; Water Supplies at Waterloo, Iowa, by 
W.-H. Norton; Water Supply from Glacial Gravels near Augusta, Me., by G. 0. 
Smith; Water Supi)ly from the Delta Type of Sand Plain, by W. O. Crosby; Waters 
of a Gravel-filled Valley near Tully, N. Y., by G. B. Hollister; and Notes on Cer¬ 
tain Hot Springs of the Southern United States, by W. H. Weed. 

Concise t-ummaries of the papers are given. 

The undergnround waters of Mississippi—a preliminary report, W. N. Logan 
and W. R. Perkins {Mimmippi Sfa. HiiL 8U, jtp. 23). —This is a preliminary 

report on the underground waters of Mississippi, embcwiying “present knowledge of 
the depth at which potable underground waters may be obtained in different parts 
of the State; the known and probable artesian areas of the StaU‘, and the chemical 
properties of the underground waters in various parts of the State/’ 

The bulletin discusses j)recipitatioii an<l streams as sources of underground water 
supply, descriljes the drainage basins of Mississippi and the geological position and 
character of the water-bearing strata of the State, classifies the underground waters 
with refereiH^e to chemical })<)sition, and outlines the j)rincipal artesian areas of the 
State. 

“The j)rinci])al drainage areas of the State are: The Tombigbee basin, drained by 
the upper j)art of the Tombigbee River and its branches; tlie Pascagoula basin, 
drained by the Pascagoula River, which is fonne<l by the conjunction of the Leaf 
River and the Cliickasawhay River; the Pearl River basin, draining to the Gulf 
through Lake Borgne; the Big Black basin, draining to the Mississippi (the smallest 
of the basins); the Yazoo basin, draining to the Coldwater, the Tallahatchie, the 
Yallobusha, and the Yazoo, and entering the Mississippi, which receives the drain¬ 
age of the western part of the State.” 

The underground waters are classified as follows: “ (1) Mississippi bottoms.—The 
water from this region is on the whole carbonate, sodium carbonate predominating. 
(2) Tombigbee basin.—The waters of this basin belong to the soft-water group. 
The amount of solid matter usually falls l)elow 10 gr. per gallon. (3) The northeast 
prairie region.—These waters are chlor-carbonate. There is a predominance of 
sodium carbonate and sodium chlorid. (4) The Chickasawhay basin.—The waters 
of this basin are carlwnate waters. (5) The Gulf Coast.—The waters of the Gulf 
Coast are chlor-c^arbonate. Sodium chlorid is the predominant mineral. (6 j Other 
parts of the State.—The waters from other parts of the State may be classed in gen¬ 
eral as soft.” 

The principal artesian areas are as follows: “ (1) The northeastern deep-well area 
including the'Tombigbee artesian basin; (2) the eastern deep-well area including 
the Chickasaw’hay and Leaf River artesian basins; (3) the southern deep-well area 
including the Gulf Coast and lower Pearl River artesian basins; (4) the northw’est- 
em deep-well area including the Mississippi bottoms and upper Pearl River artesian 
basins.” 

Subarteaian water supply, W. G. Cox {Agr. Qaz. N, S. Walesy 16 {1905), No. 10, 
pp. 996-1002, Jigs. 2). —This article describes methods and machinery used in boring 
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shallow wells and developing localized subterranean supplies of water in New South 
Wales. 

Field measurements of the rate of movement of under^ound waters, C. S. 

Slichteu ( V. S. (leol. Surrq/j WaierSupphj mid Irrig. Paper 7-^^, pp. pis, 16y 
Jign, 67).—This is a revised eilition of Water-Supply aad Irrigation Paper No. 67 (E. 
S. U., 14, p. 640), giving somewhat more detailed accounts of apparatus used and 
results obtained in lalxnatory studies, as well as of supplemental Held investigations. 

Destructive floods in the United States in 1004, K. (’. Mckphy kt ai.. ( U . 
S. (JeoL Siirreif, WaterSiipplij and. Irrig. Paper Xu. j>p. pin. IS, Jign. Ih ).— 
This report gives data regarding streams an<i <lrainage basin, pre<!ipitation and tem¬ 
perature, gage height and discharge, character and prevention of damage by floods 
occurring <luriiig the year on the following rivers: Sacramento River, California; 
Suscpiehanna River, Pennsylvania; Mohawk River, New' York; Grand River, Michi¬ 
gan; Wabash River, Indiana; Helle Fourche River, South Dakota; Kansas, Neosho, 
Verdigris, Osage, and Arkansas rivers, Kansiis; Canadian River basin, New Mexico, 
Oklahoma, and Imlian Territory; Pecos River bas»in. New Mexico; Rio Grande 
River, New Mexico; (-ach • la Poudre and Crow’ Oeek, Purgatory, ami T.a Plata 
rivers, (^>lorado. 

Similar data are also given for the Johnstow’n and Robinson Rtin floods occurring 
in Pennsylvania and the Troxton (Canyon and (Jlobe floods of Arizona. ()l)serva- 
tions on <lrought in the Ohio River drainage basin are also recorded, and a method 
of computing cross-section areas of waterways is described. 

The normal distribution of chlorin in the natural waters of New York 
and New England, J). 1). .Iac’Ksox { T. S, (leot. Sarreg, Water-Supply and Irrig. 
Paper Xo, 144, pp> ’ll, jda. />).— This bulletin discusses the physiological functions of 
common salt, salt (chlorin) as an indication of j>ollution of water supplies, methods of 
determining (‘hlorin, and the normal <listribution of chlorin in the natural waters of 
New' York and New iMigland as calculated from a large number of determinations 
collected from various sources. 

The bulletin contains a normal chlorin map showing “isochlors” for the different 
Stales repres(*nt<‘d in the region studie<l. Attention is called to the fact that while 
chlorin is as a rule a reliable and j)ersistent index of pollution of water “a certain 
pr()])ortion of the chlorin in a water has its origin in natural causes, and has no rela¬ 
tion to artificial pollution; tlierefore, in determining the character of a W’ater for 
domestic ])urj>OHes, it is necessary to consider this natural or normal chlorin, and 
whenever the chlorin present is in excess of the normal the evidence of past jx>llution 
is complete. 

“It luus been found, moreover, that (with the exception of local dei> 08 it 8 ) the nor¬ 
mal chlorin in natural waters is <lerived from the salt »)f the ocean, blown over the 
land by storms, and that it diminishes in amount as the distance from the ocean 
increases. This decrease is so definite that e<pial amounts of chlorin are found along 
lines generally parallel to the seacoast, thus affording a basis for the establishment of 
isochlors. In Massachusetts and Connecticut these lines have bi*en located, and for 
several years the information has proved to be of great value to the water-supply 
interests of those States.” 

Mineral waters of the United States, J. K. Haywood and B. H. Smith 
( U. S. Dept. Agr.y Bur. ('hem. Bid. 91, pp. 190). —This bulletin gives the results of an 
attempt “to obtain all the most prominent spring waters as they are sold on the 
market and to compare the composition of such samples with the composition as 
advertised by the owners of the springs.” 

A further study of all w ell-known spring waters collected at their sources is also 
in progress, and the second part of this bulletin gives the results already obtainetl on 
Saratoga waters so sampled. The classification of mineral waters is discussed and 
the authors propr>8e a classification which differs in certain particulars from those 
suggested by Peale and Crook. A method of naming mineral waters is also explained 
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and available knowledge reganling the tne<]icinal value of various classes of such 
waters is summarized. 

Descriptions are given of the analytical methods used in the following determina- 
tLons: Lithium, potassium, calcium^ manganese, iodin, chloriii, sodium, magnesium, 
iron and aluminum, arsenh*, baoniin, boric acid, nitric acid, sulphuric acid, carboifYc 
acid, phosplioric acid, nitrous acid, silicic acid, bicarbonic acid, free ammonia, albu¬ 
minoid ammonia, and oxygen-c'onsuming capacity. “Besides these determinations, 
barium, strontium, and hydrogen sulphid were determined in cases where there was 
reason to suspect their pra«»ence.’^ 

Tables show analyses of 42 samples of mineral waters from leading springs of the 
United States represented in the open market, together with analyses advertised by 
the spring owner, or, where they could not be obtaine<i, the analyses given in Crook’s 
Mineral Waters of the United States. The hypothetical form of combination of the 
constituents is also given in each case, and the general character of the waters as 
shown by analysis is discussed. Analyses of 13 samples of water from springs at 
Saratoga, New York, collected by an agent of the Department, are also reported. 

The results reporte<l in the first case (with market waters) show" “that the compo¬ 
sition of waters as determined by the authors is often different from the composition 
as given in the advertising matter. This does not necessarily mean that there has 
been any attempt at fraud on the part of the owner of the spring. Sometimes the 
difference between the analyses may be small and immaterial, falling within the limits 
of error of analyses by different analysts and the natural change in the composition of 
the water from time to time. 

“Sometirru^ the difference in analyses may be due to the fact that the advertiseil 
analysis was made years ago and that since that time the (‘oinposition of the water 
has gradually but steadily changed. On the other hand, these differences may some¬ 
times be due to poor analytical work on the jmrt of the commercial chemist, sometimes 
to fraud on the part of the retail dealer, and sometimes even to fraud on the part of 
the spring owner.” 

The study of the Saratoga waters collected at the springs shows that “(1) the 
waters are in nearly all cas(*s markedly weaker in mineral content than they were 
about 35 years ago; (2) there is a great variation in the total mineral content of indi¬ 
vidual springs from time to time; (3) the rarer elements, such as lithium and bromin, 
seem to vary to a greater extent than the other elements present.” 

Purif^ringr drinking water by electricity, R. (tushthbr {Mo, Cbnmiar Rpts, 
[U. ^.], 1006, Xo. ^97, p. 1^8 ),—This is a brief note on a simple apparatus devised 
by a French engineer named Otto for generating ozone by means of electricity and 
mixing it with the water to he purified. It is claimed that “ the apparatus is capable 
of purifying about 60 gal. of water an hour, and the cost per hour is about the same 
as that of an ordinary electric incandescent light.” 

Oopper sulphate for killing: green scums, S. A very and A. Kbyser {Breeder's 
Qaz., 48 {1906), No, 19, pp. 936, 936 ).—Experiments at the Nebraska Station in tanks 
supplying water for stock are briefly reporteil, the conclusion reachetl being that 
“ tanks may be kept free from green scums by treating with copper sulphate at least 
3 times during the heated portion of the suiiinier. Adding the copper sulphate 
directly at the rate of J lb. copper sulphate to 15 bbls. of water is the more effective 
"method of treatment. Where this treatment is used the copper sulphate should be 
placed in a coarse sack and drawn back and forth through the water until dissolved.*’ 

Xatimation of Bacillus coli in potable waters, A. Gauti^ {Arm. (Mm. Andfyt; 
10 {1906), pp. 964r-267; ah%. in Jour. Chem. Soc. [Londcm], 88 {1906), No. 616, II, p. 
^0 ).—The author claims tlmt correct estimates of the number of this oiganism pres- 
mt in water can only be made by repeated experiments with varying amounts of 
HWter (from 100 cc. to 1 drop). In other respects he follows the usual method of 
ik id i n g peptone broth and a sufficient amount of phenol to prevent the growth 
id a number of saprophytic germs. 
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A lk al i conditions in the Payette Valley, J. 8 . Burd (Idaho Sta. Bui. 51^ 
pp. ^0 ).—After a brief discuesion of the geography and topography of the Payette Val¬ 
ley, the character of the soils and waters, the occurrence of hardpan, and superficial 
evidences of alkali, the author reports analyses of 8 samples of well water and exam¬ 
inations with reference to appearance of the soil solution, texture, and percentages 
of sulphates, chlorids, and carbonates of 107 samples of alkali taken at different 
depths, from 1 to 4 ft. 

The results show that the predominating alkali is of the so-callcd black variety. 
In soils whose fertility has been most affected by alkali accumulations tlie carbonate 
equivalent was frequently as great as 0.3 to 0.5 per cent, and even in the best lands, 
producing fine crops, the average amount of sodium carbonate was 0.1 per cent or 
more. In a few instances soilium chlorid was found to )>e present in extraordinarily 
large amounts, 0.5 per cent and over. In general, however, the proportion of this 
salt was much less than that of sodium carbonate, being only 0.03 per cent or less in 
good upland soils. 

Soluble sulphates were frequently present in large amounts, 0.2 to 0.4 per cent, in 
the highly contaminated lands, but in the more productive soils they were present in 
small amounts, as compared with other constituents, frequently running as low as 0.02 
per cent or less. The virgin soils as a rule contained smaller amounts of soluble salts 
in the surface foot than in lower layers. In soils containing much free water the 
alkali was usually uniformly distributed, but was frequently higher in the surface 
foot than in other layers. Geographical position seemed to have little influence in 
determining the character of the alkali. 

In general the conclusion was reached that “the amounts of so-called alkali or 
water soluble salts in the soils of this valley are quite large and offer a serious obstacle 
to the successful farming of large areas. Prior to artificial irrigation the amounts and 
distribution of the alkali constituents in the various soils were fairly uniform. Since 
artificial irrigation commenced, however, there have been radical changes in this 
respect. 

“Irrigation has resulted in improving certain favorably situated soils by working 
the salts to greater depths or into the drainage or neighboring lands; but on low- 
lying lands or wherever the natural underdrainage is poor accumulations have been 
brought about. These accumulations, as has been noted above, consist largely of 
sodium carbonate. Unfortunately, however, the use of gypsum, the usual antidote 
for sodium carbonate, is inapplicable here because the amount of resulting sodium 
sulphate, in addition to the sulphate and chlorid already present, would in most cases 
still be far above the toxic limit for the crops of this section. 

“In even the most favorably situated soils the alkali is quite high, and unless water 
is sparingly used, or the underdrainage is exceptionally good, the tendency of the salts 
to come to the surface is soon observed. The topography of certain portions of the 
area—i. e., the bench lands—is admirably suited to artificial underdrainage, which 
would probably solve the alkali problem for lands so situated, if it were introduced. 
It is diflicult to see, however, how the low-lying river lands could be successfully 
undeidrained, and for the present at least such lands should be avoided or chosen 
with great care when intended for agricultural purposes.'' 

The geological survey of Ireland, G. A. J. Oolb (Dept Agr. and Tech. Inetr. 
Itelomd Jmr., 6 (1905)^ No. 4, PP- 619-699, pis. 9, figs. 4)-—A. brief account is giv^ 
of the history, progress, and aims of this survey, which has recently been put under 
thO control of the Department of Agriculture and Technical Instruction for Ireland. 
It is proposed to give special attention to surface geology and to the preparation of 
(Mft end soil maps of districts of special agricultural interest 
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The soils of Montserrat, F. Watts and H. A. Tempany (West hidian 6 
(1905) f No, Sj pp, 96S-984y dgms, 10), —^Mefhanical and chemical analyses of 12 sam¬ 
ples of typical soils of the island are reported. 

It is steind that the soils of Montserrat, which are of volcanic origin, are “on the 
whole, fertile and easily worked; they are characterized by containing very small 
amounts of carbonate of lime, but, otherwise, they are not usually deficient in the 
elements of plant food.” The mechanical analyses show that there is considerable 
variation in the texture of the soils, some being t&wijrand easily worke<l, others 
stiff and difficult to till. The suitability of the soils to sugar cane, limes, cotton, 
cacao, rubber, vegetables, etc., is discussed. 

An illustration of the use of the wire-basket method for soil testing:, F. 1>. 
Gardner (Science^ n. wr., (1905), No, 569^ pp. (i78-(>80). —This article briefly 
reports a test by the wire-basket method of soil of the Orangeburg clay type from 
South Carolina in comparison with soil of the same tyi>e from Texas. 

The results of experiments with wheat, as well as chemical analysis of the soils, 
indicate that the soil contained too much soluble salts for normal development of the 
wheat plants. Tests of samples of soils from other portions of the same field indi¬ 
cated that the (‘onditions noted in the first sample were not generally true for the 
whole area. Neither were they true for the soil of the same type from Texas. 

The absorptive power of soils, C. Dcsserre ((Itran. Age. Yttad, 18 (190'>), No. 
18, pp. 46S-466 ),—A brief general discussion of this subject, nderring esiieciallv to the 
investigations of the author and T. Bieler already noted (K S. K., Ifi, p. 347). 

Ohemical-g:eolog'ical investigations on the absorptive properties of decom¬ 
posed rocks, M. Dittrich (Ztechr. Anorgan, ('hem , 47 (1905), No. pp. I'il-lbl ).— 
In continuation of previous investigations (K. S. R , 14, p. 746), the author reports 
results of studies of the effect of weathering on the solubility ot the \ariouh constitu¬ 
ents of rocks in water, weak acids, and neutral salt solutions of various kinds. 

A study of fresh and weathered hornblende granite showed that while the percent¬ 
ages of lime and soda had been decreased to a markcsl extent by weathering, the 
peri'entage of potash was decidedly increased. Extraction of the weathered product 
with water and weak acids showed that the jicta^h was combined in highly insoluble 
form, the, solubility in w^eak acids being but slightly greater than that in water. 
Digestion of fresh and weathered rock of various kinds w'ith iV normal sodium 
chlorid solution re8ulte<i in solution of only a trace of potash but of (‘onsiderable 
amounts of calcium and magnesium, the latter being replaced by an equivalent amount 
of sodium. 

Treatment with normal potassium chlorid solution resulted in the solution of 
considerable amounts of calcium and magnesium, corresjxmding as a rule with the 
stage of weathering of the rock. In all cases the amounts of calcium, magnesium, 
and sodium remo\ ed in solution were replaceil by an ecjuivalent amount of potash. 
This potash w’as i)artly but not completely removed by a subsequent prolonged 
extraction with water. 

Studies are also reported of the solubility in solutions of ammonium chlorid (con¬ 
centrated), lime water, and calcium chlorid (2 per cent and tenth-normal) of the 
potash which occurs in what is known as soil zeolites and which is generally consid¬ 
ered soluble in the soil solutions and available to plants. The studies were made 
with both unaltered rock and with rock which had been artificially enriched in 
potash. 

The calcium chlorid solutions (either 2 percent or tenth-normal) were found to be 
more active solvents than acetic acid and dissolved further amounts of lime, potash, 
and soda from material which had previously been completely exhausted with 
ammonium chlorid solution. The potash removed corresponded to that in form of 

^▼eatigationa on the insoluble alkali compounds originating in hi^mus 

awliataiioea of the soil and their rdle in plant physiology and agrioidture, 
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Brrthklot {Com.pt, Rend, Acad, Sci, [Pam], 141 {1905)^ No, 10,pp, 4^8-446; abe, in 
Ctiem, Centbt,^ VjOo, //, No. 17^ pp. 1281^ 1282). —The author calls attention to the 
occurrence in living plants, soils, and composts of insoluble potash compounds which 
can also be prepared by the direct action of potash on artificial humic acicL 

He reports studies of the composition of humic acid, artifff^mlfj^" lf)repared by the 
treatment of sugar with concentrated hydrochloric acid, both in the fresh state and 
after standing several years 010(1 undergoing oxidation; of an amido acid resulting 
from the action of ammonia on fresh humic acid; and of humus compounds occur¬ 
ring in dead forest leaves, and in (romi>f)8tH; as well as the behavior of these sub¬ 
stances when macerated hot or in the cold with large (|uantities of pure water, dilute 
solutions of [>otas8ium (ddorid, calcium chlorid, potassium a(*etate, and calcium 
acetate, and distilled with water and saline solutions (cblorids and acetates). 

Artificial humic acid prepared asdescrilxnl has, a(^(!ording to the analyses rei)orted, 
the following formula—C', hH, 4 ()<i; and is of the nature of the lactones. When dis¬ 
tilled with water a small amount of volatile matter similar to the acroleins is driven 
off. No furfurol is formed. When distilled with potassium acetate a part of the 
a(ietic acid is set free, the potash forming compounds insoluble in water. Distilla¬ 
tion with potassium chlorid solution gave the same results as with pure water. Old 
oxidized humic acid gave the same results as fresh. 

Treatment with dilute solutions of potassium acetate and calcium acetate resulted 
in the formation of insoluble compounds of these bases, while maceration or distilla¬ 
tion w’ith potassium chlorid (jr calcium chlorid produced no |)er(‘eptible effect Two 
days* treatment of fresh humic acid with dilute solutions of ]>ota8sium chlorid and 
ammonia gave an almost neutral solution and a com|)ound insoluble in cold water 
wliich ('ontained 63.66 per cent of carbon, 4.34 j^>er cent hydrogen, 0.98 per cent 
nitrogen, 3.22 per cent potash, and 27.8 per cent oxygen. Of the 11.75 parts of 
potash used, 3.21 parts had become insoluble and of 3.5 parts of nitrogen used 0.82 
part had l>ecome insoluble. 

In experiimmts with water and soda solution extracts of leaves and compost it was 
found that distillation with water and a dilute solution of potassium chlorid resulted 
in a neutral solution and the formation of small amounts of furfurol. Distillation 
with potassium acetate resulted in the formation of free acetic acid. Maceration 
with potassium chlorid and potassium acetate resulted in a considerable increase of 
insoluble potash and soluble lime, while treatment with calcium chlorid and calcium 
acetate increased the amount of insoluble lime, and in case of the compost reduced 
the amount of insoluble i)ota.sb. The importance of these insoluble compounds of 
potash and of lime with humic acid and analogous substances from the standpoint of 
the processes going on in cultivated soils and from that (»f i)Iant growth is discussed. 

Peat and its products, W. A. Kerr {Glasgow: Begg^ Kennedy & Elder, 1906, 
pp. X VI b S18, ph. 2.5). —“The aim of this work is to dimd general attention to the 
economy of peat as a substitute of coal and for the development of its numerous 
by-products 

It contains introductory chapters defining peat and explaining its commercial 
importance in Great Britain. Other chapters discuss j^eat as an article of fuel, peat 
charcoal or peat coal, gas from peat, electricity from peat, how to use peat fuel, peat 
moss litter, peat as a manure, peat bricks and earthenware, the germ-destroying 
action of peat-moss litter and peat dust treated with acids, health-giving propertiee 
of peat, reclamation of bogs and moors, and how to work a peat bog. Arficles on 
the distillation of peat, utilization of the peat bogs of Ireland for the generation and 
distribution of electrical energy, and state aid to industry (including “Gewerbe** 
museums and cottage industries) are given in appendixes. 

• The scattered literature of the subject is quite fully reviewed in this book and 
rather complete details are given of construction of machines and of processes 
employed in the manufacture of various products from peat 
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' of the Cecil silt loam of Lancaster OdUntyi'S* •iS 

R D. GAWsm^d F. E: Bon^tkel (IL S, Dept Agr,, Bur, mU Virc, t6\.}ip, 7).—Thifi 
circuiEr reports results of tests by the wire-basket method of the effect on the green 
weight and transpiration of whc«t plants (gnUMi 20 to tr> <lays) of cowpeas 2} 
and 5 tons; nitrate of soda, sulphate of potash, and acid piti^^sphate 200 lbs. each, 
alone or in combination with one another and with lime; l)arnyard manure 10 tons, 
alone and with I ton of lime; and lime alone 1 ton, on Cecil silt loam from a plan¬ 
tation which had formerly been subjected to exhaustive culture but in recent years 
been considerably improve<i through the raising of live stock, diversification of 
crops, better cultivation, and the construction of terraces an<l ditches to prevent 
destructive washing. 

The particular soil used was a yellowish brown or gray mellow silt loam usually 
free from stone. “It contains sufficient clay to clod and bake badly if stirred ia 
too wet condition, but if plowed in proper moisture condition it is mellow and fine. 
The subsoil to more than 3 ft. deep is a bright-red, massive silty clay loam or clay, 
crumbling readily when dry, especially in the upper portion, but becoming more 
plastic and tenacious in the lower.“ 

Mechanical analyses of this type of soil are given, but no data regarding its (chemical 
com[>osition. 

The results of the wire-basket tests show that the cowpeas and nitrate of soda were 
most effective in increasing the j^roductiveness of the soil. Neither acid phosphate 
jaor sulphate of potash gave any appreciable increase in growth. 

“ Thinking that there might Ihj a residual effect from the fertilizer, certain of the 
treatments were replanted with wheat without repeating the fertilizers. In case of 
the untreated soil the second crop was retluced in yield to 65 per cent of the first, 
whereas the reduction in yield with a complete fertilizer either with or without lime 
fell to 36 per cent of the original yield which was produced with the fertilizer. In 
fact, the second crop in the baskets to which fertilizer had been originally applieil 
was very slightly greater than was the second crop on the untreated soil, whicdi 
shows that the effe(;t of the commercial fertilizer was practically exhausted by the 
first crop. It is also worthy of mention in this connection that it is impossible even 
by repeating the fertilizer to secure as large a yield in the second or the third crop 
as was originally secured with the treatment in the first crop.^^ 

The increase of stock raising as well as the larger use of leguminous plants for 
green manuring are recommended as practical means of increasing the productive¬ 
ness of this class of soils. 

Manurial requirements of the Portsmouth sandy loam of the Darlington 
area, South Carolina, F. D. UAKONERand F. E. Bonstbrl {V, S, Dept Ayr,^ Bur, 
SoUs Clrc, 17f pp, 10 ),—The character and previous treatment of the soils of a repre¬ 
sentative plan^tion in this area are described and experiments with a sample of the 
soil by the wire-basket method to test the effect of different systems of manuring on 
the growth of wheat are reported. The fertilizing material used included cowpeas 
and lime alone and in combination, barnyard manure with and without addition of 
lime, and sodium nitrate, i)ota88ium sulphate, and acid phosphate in various lomhi- 
mitions with one another and with lime. 

The results show “that this soil, although thoroughly cultivated, well supplied 
with commercial fertilizers, and subject to a systematic rotation of crops, in which 
cowpeas are frequently grown, has responded in a marked degree to many of the 
manurial treatments. Cowpeas have produced decidedly the largest increase in 
growth, applications of 2J tons and 6 tons giving increases of 67 and 104 per oMit," 
respectively, and by supplementing this treatment with small amounts of lime, the 
IPUbi has been increased to 99 and 138 per cent.” 

^me alone produced very marked results, and when used in comhiiialion incfeasM 
not only of cowpeas, hut of a complete commercial 
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200 IbB. per acre each of sodiom nitrate, polajdbium and acid j>liospbat('. 

The sniailer applications of lime (I, 0 di) lli-. juf mcm ) Liavc a ■'lialitly l;ir-jcr inciraso 

than applications of 2,000 lbs. per acre. The lime produced nearly twice as much 
gain when used with a complete fertilizer as when used alone. 

“Barnyard manure has gixcai a considerable increase, bnt from the economical 
standpoint is not equal to cowpeas and lime, and, furthermore, its use is restricted 
for want of supply. “ 

To test the residual effects of the various treatments a number of the baskets were 
replanted without further addition of fertilizing materials. The most striking feature 
of the results was “the marked reduction in the growth of the second crop, which is 
frequently less than half what it was in the first instance. The relative growth as 
affected by the treatments is essentially the same in both crops, but there has been 
a marked reduction regardless of the treatment. In only two out of eight instances 
has the residual effect been sufficient to exceed or e(|ual the original growth on the 
untreated soil.” 

It is stated that the results obtained in these experiments “seem to be thoroughly 
in accord with the observations-that have been made in the field and with the experi¬ 
ence of the planters in Darlington County.” 

liiming soils {Ann. Rpts. BA. A<jr. DeL^ n. Kcr.^ S-4 (1003-4)^ pp. 123-128). —A 
general discussion of this subjec^t, based largely on the work of the Rhode Island Sta¬ 
tion, as summarized in Farmers’ Bulletin 77 of this Department. Attention is called 
to the advantages of the method somewhat recently introduced of applying finely 
ground, freshly burned lime before it lias been slaked to the soil by means of a grain 
drill. 

On the action of the water-soluble mineral constituents of plant residues 
on the soil, S, Krawkow {Jour. Landw., 33 (1903)^ No. 3, pp. 279-288 ).— Anal 3 ^ses 
of water extra(jts of fine-ground oak leaves Injfore and after passing through a marly 
soil showed that stilphuric acid, potash, magnesia, and pliosphoric acid were freely 
dissolved from the leaves, the lime and silica in only small amounts, iron oxid in 
moderate amounts. 

The soil absorbed from the leaf extract large amounts of the potash (58 per cent), 
phosphoric acid (69 per cent), magnesia (88 per cent), and organic substances.' The 
latter, however, were removed by repeated washing. Silica, manganese oxid, soda, 
and iron oxid were not absorbed by the soil. Considerable amounts of lime and 
sulphuric acid were removed from the soil by the leaf extract, due to exchange of 
bases and the action of organic acids. 

Soil inoculation.—Tubercle-formings bacteria of leg^umeS, L. L. Lewis, J. F. 
Nicholson, et al. (Oklahoma Sta. Bui. GS , pp. 30, jigs. 8).—Thu investigations here 
recorded included a series of pot experiments with sterilized soil to study (1) effect of 
cultivation and composition of media on the activity of the germ from the alfalfa 
plant; (2) nature of the organisms from the cowpea and the soy liean, and of a com¬ 
mercial culture; (3) cross inoculation, or the inoculation of one plant with cultures 
obtained from another; (4) normal distribution of the tubercle-forming bacteria of the 
legumes in the United States; (5) ability of the tubercle-forming bacteria to increase 
the nitrogen content of culture media in which they are grown; (6) methods of send¬ 
ing out cultures; (7) cultural characters of the tubercle-forming bacteria of the 
legumes. # 

Methods of determining nitrogen in the cultures and the results obtained in a series 
of analyses are also given, as well as the cultural characteristics of the tubercle¬ 
forming bacterium (Pseudomonas radidcola) of legumes. The results obtained are 
believed to justify the following conclusions: 

“(1) Soil inoculation with cultures of the tubercle-forming bacteria is practicable 
only when other conditions are favorable for plant growth. 

20408—No. 7-06-3 
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^^(2) It is possible to grow these bacteria for at least thirty to thirty-five genera¬ 
tions on special media without materially lessening their activity. 

**(3) Some cultures examined in the laboratory purporting to be cultures from the 
alfalfa plant do not contain the germ from the alfalfa plant at all, but are cultures 
of a soil organism resembling the genn from alfalfa in some particulars. 

“(4) The tubercle-forming bacteria of the legumes are easily destroyed by light, 
consequently inoculated seed should be kept in the dark until used. 

Since some of the ordinary soil bacteria form colonies very similar to those of 
the tubercle-forming bacteria and also resemble them to a certain extent in being 
vacuolated, every culture, from which subcultures are to be made for distribution, 
should he tested in pot experiments.” 

Soil inoculation, L. L. I-<kwi8 , J. F. NnmoLsoN, kc al. {Oklahoma Sta, But, 68^ 
popvUar ed.f pp, 9, fig, 1) .—This is a popular summary of the bulletin noted above. 

The quality of commercial cultures for legrumes, 11. A. Hakdino and M. J. 
Prucha {Nm York State tSta. Bui. 370, pp. 84S-3S5). —This bulletin gives the results 
of bacteriological examinations in the laboratory of the New York State Station, and 
in four other laboratories in different parts of the country, of 18 packages of the inoc-. 
ulating material for legumes formerly distributed in a dried condition upon cotton 
by this Department and put on the market by commercial concerns. 

The examinations made it very evident that the packages were wortldess for prac¬ 
tical purposes, substantially identical results ui)on 6 of the packages being obtained 
in the 6 separate laboratories. ”It was shown that the failure of these cultures was 
inherent in the method of their prejiaration rather than in any knavery of their pro¬ 
ducers. While these results will explain the many failures from the use of cotton 
cultures, they should not be understood as being opposed to the idea of treating the 
seed of legumes with living bacteria.” 

Commercial cultures for legumes not reliable, F. H. Hall, II. A. Harding, 
and M. J. Prucha {New York State Sta. Bui. 370y popular ed.y pp. 10y fig. 1), —A pop¬ 
ular summary of the above bulletin. 

Soil bacteria, A. A. Brown {Jour. Dept. Agr. Vktoriay S {1905) y No. 6y pp. 436- 
497yfig8. S). —A general discussion of this subject, based largely upon Oonn^s treatises 
(E. S. K., 13, p. 623; 15, p. 74). 

The micro-organisms of the soil, M. K. Kayser {Ann. Sci. Agron.y 3. ser.y 10 
{1905) y Jy No. Sy pp. 433 - 449 ). —This is a review of investigations relating to nitrifi¬ 
cation, denitrification, and fixation of nitrogen (symbiotic and nonsymbiotic). 

The nitrogen feeding of agricultural plants, Wein {Chem. Ztg.y 39 {1905) y No. 
80y pp. 1066y 1067). —This is an abstract of a report before the section of agricultural 
chemistry of the Society of German Naturalists and Physicians at the meeting at 
Meran, September 24-30, 1905. 

The report discussed methods of conducting field ext)eriments with fertilizers and 
of interpreting the results. Summarizing the results obtained in comparative tests 
of nitrate of soda, ammonium sulphate, and lime, nitrogen on field, garden, and 
forcing crops, the following conclusions are drawn: 

(1) Lime nitrogen is as a rule not suited to top-dressing, but should be plowed in 
to a moderate depth when applied. (2) With field crops lime nitrogen is only from 
76 to 90 per cent as effective as nitrate of soda; with garden crops it is as elective 
as nitrate of soda. (3) Sulphate of ammonia is as a rule as effective as nitrate of 
soda except in case of small fruits, on which' it is less effective than either nitrate of 
soda or lime nitrogen. (4) This lower efiecti veness is not believed to be due to evapo¬ 
ration of ammonia, since lime nitrogen suffers a greater loss in this respect than 
ammonium sulphate. The lower efficiency of the ammonium sulphate is believed 
to be due to the injimous effect of the sulphuric acid of the salt. (6) The liberal 
aiaa of complete fertilizers affords a protection against frost and freezing, although 
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there is no evidence of any specific power of protection against frost possessed by 
potash fertilizers or nitrate of soda per se. (6) Forcing crops are in their early stages 
of growth sensitive to lime nitrogen. (7) On moor soils which contain as much as 7 
per cent of free humic acids the use of lime nitrogen results in transformations which 
hinder the utilization of the nitrogen during the first season, followed by an increased 
action the se(!ond season. Moor soils which contain considerable amounts of calcium 
carbonate utilize the nitrogen of lime nitrogen normally the first year. (8) Lime 
nitrogen is not suited to the manuring of grass lauds. 

The report also refers to* experiments carried on in cooperation with Hiltner in 
which inoculation of soy beans on moor soils prevented normal development. 

On the loss of nitrogen in liquid manure and its prevention by means of 
superphosphate, H. B-iorn-Anj^ersen Landnkonom., No. S, pp. 160- 

168). —The loss of nitrogen during storage can be largely avoided by the use of well- 
closed cisterns. The losses <lue to volatilization of ammonia comi)oundH when the 
liquid is spreaxl can not, however, l)e wholly ovenMnno, and vary with the character 
of the soil, temperature, subsetiuent rainfall, etc. 

Laboratory <^xperiments conducted by the author showed that the loss of nitrogen 
may be considerably decreased through the addition f)f 2 per cent superphosphate, 
but that double this quantity is recpiired in onler to entirely prevent a loss of ammo¬ 
nia. The losses sustained after addition of varying amounts of su|ieri)hosphate were 
determined by the author.— f. \v. woi.l. 

Nitrates and nitrites cus fertilizers, T. Schlorsino, .Ir. {Compt. Rend. Acad. 
Svi. [PaW«], 141 {190d)^ No. ^0^ y>/). 7-^6').—Attention is called to recent develoiv 

ment in methods of preparing nitric acid from the nitrogen of the air by means of 
electricity, and especially to the process of Birkeland and Eyde, which promises to 
be of some commercial importance an<l to l)e able to furnish considerable quantities 
of calcium nitrate to replace the rapidly clisappearing deposits of nitrate of soda. 

The calcium nitrate prei)ared by the process referred to contains about 13 per cent 
of nitrogen, a part of it being in the form of nitrite. The fertilizing value of this 
material was compared with that of nitrate of stnla and of a mixture of sodium 
nitrite and calcium nitrite in pot experiments with cor!i. The results show that the 
different applications were about equally effective in increasing the yield of corn. 

On the use of leucite as a fertilizer, E. Monaco {Staz. Sper. Agr. Ital.^ S7 
{1904)y No. 11-12., pp. lOS1-1034; ahs. in Centbl. Agr. Chem.y 34 {1905), No. 10, p, 
77 .^).—Analysis of the material experimented with showed 1.08 per cent of lime, 7.94 
I)er cent of sodium, and 5.06 per cent of potash. When treated with ammonium 
nitrate, gypsum, peat, carbonated water, and spring water considerable amounts of 
these constituents were rendered soluble, indicating that the leucite even in freshly 
ground condition contains considerable amounts of assimilable plant food. 

Experiments with Thomas - cunmonium - phosphate lime, E. Hasslhoff 
{Landw. Jahrb., 34 {1905), No. 3-4, 616-623, pi. /).—This material, which is 

described as a mixture of Thomas slag and ammonium sulphate mixed with siliceous 
powder ( KieaUguhr) and some oily substance such as petroleum to prevent the vola¬ 
tilization of ammonia, was studied with reference to stability of the ammonia com¬ 
pounds, and was also tested with reference to fertilizing value in pot experiments 
with wheat and barley on sandy loam soils. 

The material used contained 6.94 per cent of total nitrogen, 6.66 per cent being 
soluble, 7.68 per cent of total phosphoric acid, and 28.9 per cent of lime. In closed 
bottles the loss of nitrogen was small even after the lapse of li years, but in an open 
flask, porcelain dish, or linen bag the loss was very large within 4 weeks. The 
results show the material to be a very effective fertilizer, but its value in practice 
will depend upon the price at which it can be bought. 

Comparative teats of Thomas slag and agricultural phosphate, Kuhnbbt 
{MiXL DevA. Landw. Oesell., 20 { 1905)9 ^ 0 . 4$^ pp. S34t S35).~—ln plat tests with rye 
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the Thomas slag (16 per cent citric acid soluble in phosphoric atnd) gave much better 
results during the first year than agricultural phosphate (ground crude phosphate 
containing 26 per cent total phosphoric acid). 

Sources of supply and methods of manufacture of phosphates and potash 
salts, E. B. VooRHEEM (./owr. Franklin Ind.y 160 {1906)^ No. pp. 211-215 ).—Brief 
accounts are given of the various sources of supply of natural phosphates, especially 
in the United States, and of theStassfurt potash depiisits. The condition of the phos¬ 
phoric acid in different kinds of phosphates and their suitability for the manufacture 
of fertilizers are discussed, as well as thenianufai’tureof refined potash salts from the 
crude salts and their use in the manufacture of fertilizers. 

Experiments with various potash fertilizers, E. Haselhopf {Landw. Jahrb.f 
34 (1905)f No. 3-4y pp. 647-664y pi. 1 ).—An account is given of comparative pot tests 
of potassium chlorid, potassium sulphid, potassium phosphate, potassium nitrate, 
kainit, and 40 j)er cent potash salts, applied to x>otatoe8 followed by wheat. The 
potash salts w'ere used in connection w'ith a basal fertilizer mixture containing the 
necessary amounts of nitrogen and phosphoric acid. The fertilizers were applied 
only Jo the potato crop, their after-effect being observed on the wheat. 

The data reported in<‘lude yield and (composition of the tubers and vines of the 
potatoes and straw and grain of the wheat, the data for (composition being used 
especially as a basis for studying the relative rates of assimilation of potash and soda 
in the different parts of the plants and with the different fertilizer (combinations. 
All of the potash fertilizers in(‘,r(jased the yield of potatoes, but the results were not 
conclusive as to the relative effectiveness of the different potash salta in this respect. 
Two varieties of potatoes were used in the experiments, Gloria and Magnum bonum, 
and the results show that the relative efliciency of the fertilizers varied with the 
variety of the potato grown. 

A partial substitution of potassium chlorid by sodium chlorid resulted in a small 
increase in yield, but when the amount of sodium chlorid was further increased 
there was a decrease in yield. There was no after-effect of the potash salts on spring 
wheat in one series of experiments and but a slight after-effe(;t was observ(jd in a 
second series. The after-effects of substitution of sodium chlorid for potassium 
chlorid were the same as with the first year's crop. The amount of potash taken 
up by the plants varied with the different salts. The smallest amount of potash 
was taken up by iwtatoes from the kainit, but during the following year the wheat 
assimilated the largest amount of potash on the plat which had received kainit the 
previous year. 

Sodium, whether applied in the form of sodium nitrate or sodium chlorid, was 
taken up by both potatoes and w'heat, and resulted in an increase of the sodium 
content of both vines and straw and tubers and grain, the increase in (jase of the 
grain being especially noticeable. The amount of soda assimilated varied with the 
amount applied and its relation to the amount of potash present. It appears prob¬ 
able that by the application of sodium chlorid or potash salts containing sodium 
chlorid the potash of the soil is rendered soluble and more easily assimilated by the 
plants. 

The availability of mixed fertiUzers, W. F. Sutherst {Chem. NmSf 92 (1905) y 
No. 2395y p. 185 ).—The solubility in 1 per cent citric acid of the phosphoric acid 
of bone and various mixtures of bone and muriate of i)otash, kainit, nitrate of soda, 
sulphate of ammonia, and salt is reported. The results show that the availability of 
the phosphoric acid was increased in some cases and decreased in others by mixing 
the bone with the chemicals. 

In case of bone meal containing a considerable amount of organic matter the solu- 
Idlity of the phosphoric acid in 1 per cent citric acid was decreased by admixture 
erf muriate of potash, kainit, and salt. In case of bone flour containing a small 
gmouat of organic matter the admixture of the chemicals in every case increased the 
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solubility of the phosphoric acid, the increase being especially marked in the case of 
nitrate of soda. 

Izispection and analyses of commercial fertilizers on sale in the State, W. 

F. Hand kt al. (Mismsippi Sta. Bui. 91, pp. 34 ).—This bulletin gives tables of 
analyses of fertilizers inspected during the season of HK)4-5, being the fourth publica¬ 
tion of analyses of samples of fertilizers drawn during that season. 

AGRICULTURAL BOTANY. 

The sensitiveness of the chlorophyll of plants tolerant and intolerant to 
shade, W. Lubimenko (Jiev. ( Ihi . But ., 17 {1903), No . 201, pp. 38 1-413, pin . 2 , fig. 1). — 
Experiments are reported in which the author sought to establish the minimum of 
light intensity required for carbon dioxid decomposition by a number of species of 
plants. 

The subjects of the experiments were Scotch pine and birch representing intolerant 
species, and fir and linden as those tolerant of shade. The choice of these species 
was ma<le so that the results obtained with the evergreen trees would be comparable, 
as would also those obtained with the deciduous species. These different trees w^ere 
observed under artificial conditions of light and under natural conditions of very 
diffused light, strong light, and full sunlight. 

For the intolerant species the average results show that the energy of carbon 
assimilation increases with the intensity of light, while for the tolerant species there 
is an optimum which corresponds to the angle of inclination of the leaf surface to the 
sun’s rays. 

Summarizing his investigations the writer concludes that the curve of photo¬ 
synthesis may be determined from the anatomi(‘al structure of the leaf and from 
sj)ecitic qualities of the chloropUists. The influence on the anatomical structure may 
be seen through all degrees of illumination. Of the species studied the birch and 
linden assimilated more carbon dioxid per unit of leaf weight than the i>ine and fir 
under conditions of average illumination. The specific qualities of the chloroplaste 
predominated where the illumination was very feeble or very intense. The tolerant 
species, linden and fir, began assimilation with much less illumination than the 
intolerant birch and pine. In the more intense light the assimilation of the tolerant 
8]>ecies decreased, while for the intolerant ones it continued to increase with the 
illumination. 

A mi(!roscopic examinaiion of the leaves shtiwed that the chlorophyll grains of the 
tolerant species were decidedly larger than those of the intolerant varieties. A spec¬ 
troscopic examination of alcoholic solutions of the chlorophyll of the leaves showed 
important differences, the spectra and curves of absorption being almost in direct 
relation to the carbon dioxid detiomposition. The author, in conclusion, says that 
the terms tolerant and intolerant should be considered with reference to the carbon 
dioxid decomposition of the species. The leaves of intolerant Species require more 
light in order to compensate for their greater respiration. 

The influence of sunlight and diffused light upon the leaf development of 
deciduous trees and shrubs, J. Wiesner {SUzber. K. Ahid. [ Vienna\, Math. 
Naturw. Kl., 113 {1904), No. 8-9, pp. 469-494) 'In continuation of his photometric 
investigations, the author describes experiments with RohinUi pseudacada, Amorpha 
fruticoaa, and Broussonetia papyrifera grown in full sunlight and in varying degrees of 
diffused light, the object being to determine the minimum of light required by these 
plants for the beginning of leaf development and for sustaining it throughout the 
growing season. 

Regeneration in roots, B. NAmec {Studien uber die Regeneration. Berlin: Bom- 
iraeger Bros., 1905, pp. 387, figs. 180; rev. in Nature [London], 73 {1905), No. 1886, 
pp. 170, 277).—This volume gives the results of investigations carried on to throw, 
some light upon the nature of the processes of r^neration, the causes that initiate 
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and determine its occurrence, and the meaning of the physiological events that are 
associated with it. 

In the investigations the tips of growing roots, especially seedlings, were injured 
in various ways by making incisions into the region about the apex, and the reac¬ 
tions were carefully examined and compared. The work suggests a number of 
important problems for future investigation, and contains an extended bibliography 
of literature relating to the subject. ^ 

The absorptive capacity of roots in the light and in the dark, £. Pantanelli 
(Landw. Jahrlu, S4(1905), No. S-4, PP- Seedlings of various plants, includ¬ 

ing Zea mays, were placed in thc^ dark and also in the light to determine the influ¬ 
ence of darkness upon the absorptive capacity of the roots. 

It was found that when the seedlings w’ere kept in the dark the roots took up 
absolutely less, but relatively more, salts than w^ater, while in the light the reverse 
took place. When the stems and leaves alone were exposed to the light the roots 
absorbed more water while the salt absorjition was relatively decreased, but 
when the roots alone were subjected to the action of light they took up more salt 
than water. These resultsare regarded as indic-ating that the use of mineral substances 
by the plant is not regulated by transpiration alone, and that the roots have the 
power of changing the relation of salt to water absorption according to conditions. 
The selective capacity of the living organism manifests itself in such cases. 

A study of the injury to plants by fumes from industrial works, P. Sorauer 
{Landw. Jahrb., 33 {1904), No. 4-^i pp- S3o-004, pis. The results are given of a 
prolonged study of the effects of fumes from industrial works, especially the effects 
of chlorin and hydrochloric-acid fumes, on wheat, oats, and barley. 

The author describes at length the various anatomical changes observeil in these 
different plants wherever any departure from normal structures was noted. These 
include changes due to rii>ening, injury, fungi, overfertilization, superabundant 
water, etc., comparisons being made with injuries attribuU‘d to noxious fumes and 
with the changes experimentally product»d upon the plants under observation w^hen 
exposed to chlorin and hydrochloric-acid fumes. 

Summarizing his observations, the author says that the injuries due to fumes differ 
only in degree from those observed on similar plants not subjected to the influence 
of gases. The distinction between injured and uninjured plants is a quantitative one, 
and can only be determined by comparisons with similar plants grown in r^ons 
known to l)e free from injurious fumes. 

Pot experiments to determine the limits of endurance of different farm 
crops for certain injurious substances, F. B. Guthrie and R. Helms [Agr, Gaz. 
N. S. Wales, 16 ( 1905), No. 9, pp. 353-860). —Pots w'ere filled with a rich garden loam 
mixed with a nearly equal quantity of light sand and fertilized with 10 gm. of super¬ 
phosphate. To these pots were added different quantities of sodium chlorid, 
sodium carbonate, sodium chlorate, and arsenious acid, and the effect on the germ¬ 
ination and growth of barley and rye was observed. The results obtained are shown 
in the following table: 


Ejffect of different percentages of injiirious svhsiances in the soil on the germination and 

growth of barkif and rye. 



Sodium chlorid. 

Sodium carbon¬ 
ate. 

Sodium chlorate. 

Arseniotui acid. 


Barley. 

Rye. 

Barley, 

Rye. 

Barley. 

Rye. 

Bailey. 

Rye. 

Gsnniiistlon affected. 

uennlxiation prevented. 

P.d. 

0.10 

.26 

P.ct. 

0.10 

.40 

P.d. 

0.26 

.60 

.16 

P.d. 

0.26 

.60 

.26 

P.d. 

0.006 

.007 

.003 

Rd. 

0.004 

.006 

.002 

P.d. 

P.d. 

0.20 

. mowth affected. 

.10 

.16 

0.06 

.15 

jCHPOWth prevented. 

.20 

.20 

.40 

.40 

.006 

.004 

.10 

.80 
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The germination of barley was unaffected by 0.6 per cent of arsenious acid in the 
soil, while its growth was prevented by a much smaller quantity. The results also 
showed that it required more than 0.4 per cent of this substance in the soil to affect 
the germination of rye. 

Albinism in the plant kingdom, E. Pantanelli ( Ztschr, Pflanzenkrank. , JS{190S)f 
No, ly pp. 1-21). —A study was made of albinism in plants, as distinguished from 
chlorosis, blanching, etc. The wide distribution of albino forms of foliage is com¬ 
mented upon and numerous examples are cited. The anatomical changes associated 
with this abnormal growth are described, and the various theories r^rding the cause 
of albinism are reviewed. 

The author believes that albinism is a constitutional disease of the plant, which is 
not infectious and which is due in the first place to a large accumulation of oxidizing 
enzyms. It is believed probable that the first accuinillation takes place in the stems 
or roots of the plant, and, so far as the author’s investigations go, this is not trans¬ 
mitted through the seed. The oxydases are distributed through definite channels to 
the leaveii, where the chloroplasts are more or less changed and the protoplasm 
l)ecome8 affected, as is shown by its peculiar physical properties. 

Chemical investigations show that the protoplasm and its plastids are destroyed 
through the great abundance of destructive enzyms. Associated with the changed 
condition of the chlorophyll and the cell plasma, growth is checked. The methods 
of dissemination and control are to be subjects of further investigation. 

The effect of low temperatures on moist seeds, J. Adams (Sci, Proc. Roy. Dub¬ 
lin Soc.y n. 8er,y 11 {1905)y No. /, pp. 6*).—Seedsof peas, barley, flax, Swedish turnips, 
red clover, meadow fescaie, and timothy were inclosed in a cloth and buried in moist 
soil for 3 days, in order that they might absorb water slowly. 

These moist seeds were then divided into different lots, one of which was cooled 
by evaporating ether and then immersed in licpiid air for 23J hours; a second lot 
was immersed in liquid air for 24 hours without any preliminary cooling, and a third 
was inclosed in a small corked bottle and placed in liciuid air for 0 hours. A fourth 
lot, which had not been moistened, was used for comparison. 

The seeds of the first and third lots were jiractically destroyed, with the exception 
of the timothy. The lot of dry seeds and those not subjected to cooling germinated 
about normally. In the case of the timothy seeds the author states that they did 
not absorb water to any appreciable extent, and their prolonged vitality was probably 
due to this fact. 

In discussing the phenomena related to the action of low temperatures on seeds, 
the author states that the injury was probably due to the w ithdrawal of water from 
the cells of the seed and its freezing in the intercellular spaces. Whenever the seeds 
contained less than 12 per cent of moisture the subjection to liquid air did not seem 
to be detrimental. 

While experiments on dry seeds, spores, etc., seem to show' that there is no fatal 
minimum temperature for dry protoplasm, the author thinks that it is fair to assume 
that there is a fatal minimum temperature for moist protoplasm and that this mini¬ 
mum is above the temperature of liquid air. 

The action of liquid air on the life of seeds, P. Becquerel ( Compt. Rend. 
Acad. Sd. [Paria], 140 (1906)y No. 25ypp. 1652-1654) author repeated the 
experiments of a number of investigators on the effect of intense cold on the life of 
seed, experimenting with seeds of castor bean, pine, squash, buckwheat, com, wheat, 
oats, beans, lupines, peas, vetches, alfalfa, and radish. 

Different lots were placed under varying conditions in liquid air, where they were 
kept for 130 hours at temperatures varying from —185 to —192° C. At the expiration 
of this time their viability was tested, and the results show that the resistance of 
seed to low temperatures depends on the amount of water and gas present in their 
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tissues. If there is sufficient water and gas present the cold disoiganizes the proto¬ 
plasm and nucleus, making germination impossible, but if the protoplasm by drying 
has reached its maximiiiu (concentration and at the same time its minimum activity, 
the action of low tem{>eraturcs is not injurious to the seed, which still retain their 
germinating power. 

FIELD CROPS. 

a 

Cooperative fertilizer experiments, 1904, P. Bolin (K. Landtbr, Akad, Handle 
och Tiditkr., 44 (1905), liihamj, pp. ii7).—Cooi>erative fertilizer experiments con¬ 
ducted under the direction of the Royal Academy of Sweden at a large number of 
farms in different parts of the country are reported. In all, 280 experiments, com¬ 
prising 149 with small grains, 90 with root crops, 36 wdth meadows, and 5 with win¬ 
ter grains, and aggregating 7,100 plats, were made. Earlier work in this line has 
been previously noted (E. S. R., 15, p. 569). 

Experiments with oats on clay soils showed that the largest and most economical 
returns were obtained from the use of 178 lbs. of nitrate of soda, 207 lbs. of super¬ 
phosphate, and 89 lbs. of 37 per cent potash salt per acre. As in the previous year, 
njtrate of soda was most effective, every 100 lbs. of this fertilizer giving an average 
increase of 300 lbs. of grain and a corresponding w^eight of straw^ Superphosphate 
was of appreciable effect when api>lied in connection wdth nitrate of soda, while pot¬ 
ash did not generally prove profitable either on clay or sandy soils. General experi¬ 
ence teaches that oats are relatively little affected by potash fertilization. On humus 
and moor soils applications of 89 lbs. of nitrate of soda, alone or with 178 lbs. of 
superphosphate, per acre gave more satisfactory financial returns, but the highest 
yields were obtained where the complete application mentioned above was used. 
Barley on sandy or i>eaty soils readily responded to the use of potash. 

The results also indicated that on mther heavy soils the nitrate of soda is better 
applied all at one time before sowing, even when as much as 178 lbs. per acre is used. 
The smaller application, 89 lbs. per acre, produced especially favorable results when 
used in this way as compared with its use as a top-dressing. On the lighter soils, 
however, a top-dressing of 89 11)8. per acre W’as (^oinpleUdy utilized by the crop. The 
raults again indicated that a top-dressing with nitrate of soda has a tendency to 
increase the yield of straw^ rather than that of grain as compared with applications 
of like amounts before sowing. 

The average results for 2 years showed that 267 lbs. of nitrate of soda (half applied 
as a top-dressing), 267 lbs. of superphosphate, and 356 lbs. of potash salt per acre 
produced the heaviest yields of potatoes on sandy soils. As observed in previous 
experiments, the starch content stood in inverse ratio to the yield, but the largest 
total yield of starch ])er acre was obtained on the fertilized plats. The results indi¬ 
cated that in general potatoes grown for factory purposes are more profitable when a 
medium application of fertilizers is used than when heavy applications are given for 
the production of a maximum crop. 

Mangels grown on humus soils responded most readily to phosphatic fertilizers. 
The heaviest yields were obtained from the use of 89 lbs. of nitrate of soda, 366 lbs. 
of superphosphate, and 267 lbs. of potash salt per acre. 

On meadows where grasses predominated, especially on soils low in nitrogen, the 
most economical results were generally obtained by applications of nitrate of soda, 
while in fields where the stand consisted largely of clover and the soil was high 
in organic compounds, phosphates and potash produced the best results. 

Ck>mparisons were made of ammonium sulphate and nitrate of soda In a series of 
14 experiments with roots and small grains. The heavy applications consisted of 
267 lbs. of nitrate of soda per acre for roots and 178 lbs. for grain, and the light 
applications of 178 lbs. and 100 lbs. per acre for roots and grains, respectively. The 
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applications of ammonium sulphate furnished the same quantities of nitrogen. The 
yields obtained with the heavier applications were practically the same, while with 
the lighter applications of sulphate of ammonia the yield of roots was only 75 per 
cent of that with the nitrate of soda and of grain 67 per cent, so that on the whole 
nititite of soda proved the more profitable. 

Experimente with oats on a clay soil low in nitrogen indicated that calcium 
cyanamid, which decomposes in the soil and gives off ammonia, approximates 
ammonium sulphate in fertilizer value. 

The average results of 9 series of experiments with oats on humus soils showed 
that superphosphate and Wiborgh phosphate were about equal in value, while 
steamed bone meal and raw bone meal were inferior to these 2 soluble phosphates. 

The kernel weight of the grain crops was considerably higher on the fertilized plats 
than on the check plats. The average weight in 31 series of experiments of 1,000 
of the kernels in the check tests was 45.22 gm. and for the plats receiving the 
heaviest fertilization, 47.06 gm. In 20 series of barley experiments 1,000 grains on 
the control plats weighed 45.01 and on the fertilized plats 46.79 gm. The lowest 
kernel weights were obtained with the heaviest application of phosphatic fertilizers, 
indicating that phosphoric acid hastens the maturity of the grain and shortens the 
growing period, so that a smaller amount of starch is deposited in the kernels than 
when a well-balanced fertilizer is applied.— f. w. woll. 

Report of the government agrostologist and botanist for the year ending 
June 30, 1904, J. Bttrtt-Davy {'Dranmud Dept. Agr. Aji)}, Rpt. 1904, pp. 261SS0, 
pla. maps 5 ).—This rei)ort contains brief notes on the different field and forage 
crops tested during the year, and a review of observations on the stock range and 
native economic plants. 

The author points out the wastefulness of veld burning, which is practiced all over 
the Transvaal for the purp<)8e of destroying the ticks and of providing early green 
feed. A list of noxious weeds is given, ami the more important 8i>ecies are discussed. 

The effect of press drilling on grain crops in 1904-5, Falkb (Deut. Landw, 
Presse, (1905), Nos. 74y PP - ^^7/ 75, pp. 629, 630). —Comparative and coop¬ 
erative tests made with press drilling spring and winter wheat, winter rye, and win¬ 
ter barley resulted in every case in higher yields than those obtained from ordinary 
drilling, but the increase was not uniformly large. 

The press-drilled plats showed a (piickor and more even growth, and stronger as 
well as better developed plants in l3<jth fall and spring, than the plats drilled in the 
ordinary way. Not only did press drilling increase the yield when the precipitation 
was scant, but also when the rainfall was quite ample. In one test on a light soil 
well provided with moisture an increase of 21.9 per cent in the yield of grain was 
secured. 

Farm grasses of the United States, W. J. Spillman (New York: Orange Judd 
Co.; London: KeganPaul, Trench, Trithnerd: Co., TM., 1905,pp. XII-\- ^4 )-— 

This book is a practical treatise on the grass crop and contains directions for the 
seeding and management of meadows and pastures, descriptions of the best varieties 
of grasses and their distribution, discussions on grass seed and its impurities, a con¬ 
sideration of grasses for special conditions such as wet, dry, and sandy lands and 
alkali soils, and an outline on lawn making. Notes on commercial grades of hay 
and straw and rules for measuring hay in the stack are given, and the improvement 
of grass is discussed. 

The cause of growth in barley, W. Windisch and K. Sch6newald {WcknMckr, 
Brau., 22 (1906), No. 14; abs, in Biochem. Centbl, 4 (1905), No. 1, p. 24 )»— ^It was 
found that barley sterilized by means of an alcoholic solution of corrosive sublimate 
germinated as readily as unsterilized barley. This work was done to test Nilson’s 
theory that certain acid-producing bacteria found on the hulls of barley are necessary 
for germination. 
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Breeding experiments with barley, T. Ramib ( Wchn^cht, Brau,f ^ {1906)^ No. 
IS; abs. in Biochem. CentbL, 4 {1905), No. 1, pp. 94, —Experiments were made to 
determine whether varieties usually grown on moist soils could be adapted to dry 
soils. 

In order to bring about tliis result it is believed necessary to reduce the water 
requirements of the variety and to increase its capacity of using the natural water 
supply of the soil. The Helection should be made with reference to a small surface 
of the plants as compared with their weight, and to a deep root system. The results 
obtained show that varieties may be modified to a high degree by selection in a cer¬ 
tain direction. The quality of the grain remained practically the same, the original 
protein content and the si/e of the kernel l)eing retained. 

What influence has the chemical composition of the seed on the develop¬ 
ment, quality, and productiveness of barley, and to what extent are these 
characters transmitted? J. VAfJHA, O. Kyas, and J. Bukovansky {Xtschr. Jxindw. 
Vermclisw. Oeaterr.fS {1905), No. 7,pp. 007-684). —Pot experiments were conducted 
in 1904 with barleys obtained from different sources and varying in some instances 
in nitrogen-free extract, but containing approxiniately the same percentage of pro¬ 
tein, and in other cases varying in protein but being practically the same in nitrogen- 
free extract. The kernels U8e<l for seed were all more than 2| mm. in diameter, and 
the treatment of the pots was uniform in every particular throughout the experi¬ 
ment. Each test was repeated five times. It was observed that each pot used 32 
liters of water, which corresponded to 2.461 liters per plant. 

The results, which are tabulate<l in detail, show that where there was a high con¬ 
tent of nitrogen-free extract, a low percentage of total protein and a high percentage 
of soluble protein in the seed, there was an increase in the total yield, the yield of 
grain, the number and weight of the stems, and the total weight of the heads and 
the grain. Where the nitrogen-free extract of the seed rose from 68.68 to 79.42 per 
cent, the total yield increased 12.76 per cent and the yield of grain 14.62 per cent, 
while a decrease in protein content from 16.41 to 7.17 per cent in the seed waa 
accompanied by a gain of 13.52 per cent in total yield and of 23.86 per cent in the 
production of grain. This influence is accounted for by the action of the nitrogen- 
free extract as reserve material and the usually better developed embryo in seeds 
high in nitrogen-free extract. The degree of solubility of the protein is also consid¬ 
ered a potent factor in affecting the yield. 

The number of developed stems did not appear dependent upon the quantity of 
nitrogen-free extract in the seed but seemed to be indirectly influenced by the con¬ 
tent of total protein. A large quantity of nitrogen-free extract in the seed showed 
a tendency to lengthen the stems, while the effect of the protein content, which 
exerted a favorable influence on the stool ing of the plants, was less pronounced in 
this particular. With a greater stooling capacity, resulting from a low total protein 
and a high soluble protein content of the seed, a larger number of heads was pro¬ 
duced, while the quantity of nitrogen-free extract apparently remained neutral in 
this regard. The composition of the seed did not seem to aflect the proportion of 
hull, the composition of the endosperm, the size of the kernel, or the germination. 

The authors conclude from the data obtained that nitrogen-free extract and pro¬ 
tein content are not transmissible characters, but are controlled mainly by the quality 
of the soil and the supply of plant foo<i. A difference of 10.74 per cent in nitrogen- 
free extract in the various seed samples was reduced to about 6 per cent in the barley 
produced, and the seed lowest in nitrogen-free extract showed an increase of 4 per 
cent while the seed highest in this constituent gave 2.29 per cent less in the product. 
In protein content the seed differed by 8.24 per cent, but the crops produced differed 
by only 1.69 per cent, and the crop from the seed richest in protein, with 16.41 per 
amtf stood last, with only 7.86 per cent. The seed lowest in protein showed an ku 
crease of 1.66 per cent under identical conditions of soil and growth with the othw 
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The absolute weight of the kernel, the proportion of hull, the composition of the 
endosperm, and the percentage of large-sized grains did not appear to be characters 
of regular transmission. The fineness of the hull was transmitted with much greater 
regularity and greater frefjuency than the proportion of the hull to the grain. The 
product from the seed samples varying in nitrogen-free extract showed a marked 
reduction in mealiness, but in the case of the samples differing in protein content 
mealiness largely increased. In every instance except one the difference in the size 
of the kernels in the seed samples was greatly reduced in the crops secured. 

The vitality and viability of all the barleys from the various sources were much 
increased. Only 3 days were required for their complete sprouting and a type of 
Hanna barley produced on a calcareous soil gave 100 per cent in vitality and 
viability when 3 years old. 

Varieties of barley, E. S. Heaven (Reimnted fiom Jour. Fed. Tnsts. Brewing, 8 
{190^), No. />, pp. 54S-(t0f), ph. 7 ).—This paper outlines the classification of the 
different types of barley and discusses the tlifferences in their structure. 

Experimental work wdth the crop, largely with reference to its malting quality, is 
reviewed and a list of varieties, together with data secured on the Warminster plats 
for several years past, is given in an appendix. Home of the work reviewed has been 
previously noted (E. S. R., 9, p. 430). 

Experiments with corn, T. L. Lyon (Nebraska Sta. Bui. 91, PP- -lb, Jigs. 14, map 
1 ).—Cooperative tests of 14 varieties of corn were made in 0 sections of the State 
varying in climatic conditions. 

The results of these experiments, now in progress for 3 years, indicate that in the 
eastern part of the State Reid Yellow Dent, Hogue Yellow Dent, Nebraska White 
Prize, Silver Mine, (.jolden Cap, Golden Yellow, Golden Row , Mammoth White Pearl, 
and Calico have been most satisfactory, while in the middle portion Learning, Calico, 
and Pride of the North, and in the w^estern portion Pride of the North and Calico 
were most promising. 

In studying the relation of size of ear to yield it was found that the heaviest yield¬ 
ing varieties produced ears of ;nedium size, the average weight per ear of the 5 lead¬ 
ing sorts being 0.705 lb., or considerably below the average weight per ear of all the 
varieties. The corn raised in the central and western part of the State produced 
smaller ears than the same varieties grown in the eastern part. The number of ears 
per bushel, as indicated by reports from experimenters, ranged from 93 to 132. 

In growing 1, 2, 3, or 4 stalks per hill it was found that the yield per acre increased 
with the thickness of planting. The average weight of ears as well as the percent¬ 
age of good ears decreased, as did also the number of ears per 100 plants and the 
number of suckers per 100 plants. Under favorable conditions 3 stalks per hill in 
rows 44 in. apart each way gave the largest yield of grain, but the conclusion drawn 
is that the l)est rate of planting varies according to the soil and season, and that there¬ 
fore in Nebraska the rate of planting in the eastern part of the State should not be 
less than 3 kernels per hill, while in the western part on the western edge of the 
com belt 2 stalks per hill are believed to be better than a larger number. 

The size of ear showed a regular decrease as the rate of planting increased. The 
average ear from the planting containing 1 stalk per hill weighed 10.6 oz., while the 
average ear of the planting with 5 stalks per hill weighed only 6.6 oz. The largest 
number of good ears, amounting to 68 per cent, was obtained from the planting with 
2 stalks per hill. In 1904 the planting of 1 stalk per hill produced 4,392 lbs. of stover 
per acre, the yield regularly increasing with the thickness in planting, and reaching 
6|975 lbs. per acre with 5 stalks to a hill. The proportion of grain to stover was 
greatest with 3 stalki^ per hill, and this planting also produced the greatest total yield 
in this season. 

The observations made in 1904 on the number of barren stalks as affected by plant¬ 
ing showed that 6 per cent of the stalks plants at the rate of 1 per hill were barren, 
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and this rate increased with the thickness of planting and reached 27 per cent in the 
com with 5 stalks per hill. 

The tillering was influenced by the thickness of planting and the fertility of the soil. 
The number of tillers ranged from 8 per 100 plants where 4 stalks were grown in 
a hill, to 198 per 100 plants where only 1 stalk was grown, and on a very fertile plat 
184 tillers were produced per 100 stalks, while under identical conditions on a plat of 
poor soil only 61 tillers per 100 were produced. Jn addition to these factors, there 
is an inherited tendency to tiller which was shown by the difference in the number 
of tillers produced under similar conditions by seed from different ears. When the 
tillers were removed from plants 20 to 25 in. higli no more developed. It was also 
found that under favorable conditions for growth the removal of tillers reduced the 
yield. 

Work on increasing the yields of corn by selection of plants brought out the 
marked differences which exist between different ears. In 1903 the yield of 82 rows 
planted with different ears varied from 70 to 108 bu. per acre. The 17 rows selected 
from this field each yielded more than 90 bu. per acre, and 6 selected ears from each 
one of them were planted in 1904. The season was not as good a com year as 1903, 
neither was the soil as good as that used the year before, but the average yield 
obtained was 68.6 bu., while corn of the same variety in the same field from seed 
selected in the ordinary way yielded only 62 bu. per acre. 

In work on the adaptation of corn to a locality, it was found that the weight of 
both stalk and ear was heavier in corn grown from seed secured from Iowa, but that 
the proportion of ear to stalk was higher in acclimated corn. The leaf area in the 
acclimated Nebraska corn was almost 200 sip in. less than in the Iowa corn, but the 
yield of grain was greater. 

Seed corn stored in a dry seed room germinated 90 per cent, as compared with 70 
per cent for corn taken from the crib. Experiments on the depth of planting 
indicated that this should not be greater than is necessary to secure moisture for the 

The influence of the size of the grrain and the germ of corn upon the plant, 

E. P. Walls {Maryland Sta. Bui . 106 , pp. S 6 ).— Experiments were conducted to 
determine the effect of the size of the kernel as shown by its weight, and of the size 
of the germ on the vigor of the plant. 

Kernels of different weight were grown in sand containing practically no plant food 
in order that a difference in their growing power might be apparent. The results 
indicate that the heaviest grains do not necessarily have the best germinating quali¬ 
ties nor do they revive most quickly after moisture has been supplied succeeding a 
drought. When supplied with moisture, plants from the heaviest grains attained 
the greatest height, while plants from the highest bred seed held their vigor best 
under drought conditions. 

It was further shown that the germinating qualities of kernels containing germs of 
different sizes may be equal, but that the kernels with large germs pro<iuced plantsr 
most resistant to dry weather, and that in general as the plants grow older they are 
likely to be larger, hardier, and more vigorous than those from smaller germed seed. 
It is advised to bear in mind in the selection of seed com that there is a great dif¬ 
ference in the individuality of plants coming from kernels from different ears, and 
also from kernels of the same ear; that high breeding is of more importance than 
weight or size of grain, and that none but large-germed kernels should be used for 
seed. 

American cotton supply and its distribution for the year ending Auguat 
81, 1905, S. N. D. North bt al. (Bureau of the Cenms S.Ji Bui. a5, pp. Id, 
dgms. i?).—A summary is given showing that for the year ending August 31, 1905, 
the totel supply of cotton was 14,466,994 bales, of which 13,318,468 bales represented 
tibe crop of 1904; 660,881 bales, the stocks on hand September 1,1904, at ports, in 
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interior towns, on plantations, in mills, and in transit, and 476,665 bales of the crop 
of 1906 ginned to September 1. 

In addition to this supply, 124,469 bales of foreign cotton were imported. The 
data with reference to the distribution show that 8,834,929 bales were exported; 
4,278,980 bales consumed by mills, about equally divided between mills in the North 
and mills in the South, and that 1,305,309 bales represented the stocks on hand 
August 31, 1906. The domestic consumption equaled about 30 percent and the 
exports about 61 p(»r cent of the total supply for the year, leaving a surplus of about 
9 per cent, including stocks in mills, at ports, in interior towns, on plantations, and 
in transit. 

Statistical data regarding the production, commerce, and manufacture of cotton 
are given, and the growth of cotton production and consumption in the United States 
as well as the world’s cotton consumption and production by countries is tabulated 
and discussed. 

Biatribution of cotton seed in 1904, H. J. Webbek and A. J. Pieters ( U, S. 
Dept. Agr.y Bur. Plant Indus. [0/rc.], Jan. .9, 1904 ^ pp. lly pis. 3 ). —The distribution 
of cotton seed in 1904, together with the varieties distributed, is described, direc¬ 
tions for cultivation and ginning and for growing pure seed of good quality are given, 
and the results desired for publication are outlined. 

Thirty-seventh annual report of the Flax Supply Association for the 
Improvement of the Culture of Flax in Ireland {Ann. .Rpt. Flax Supply Assoc. 
Irelandy 37 { 1904 ) ^ pp- 64 \- 46 ). —Statistics on the production, manufacture, exports, 
and imports of flax for different counties are given for a series of years, including 
1904. 

Information concerning flax grown on the Russian steppes, A. Herzog 

{Separate from Text 'd u. Fiirb. '/tg.y 2 {190 J)y No. 40 ^ pjt. 3 , figs. 2). —A microscopical 
and chemical study on Russian stepfie-grown flax is reported. 

. The microscopical data include measurements of the bast cells and a comparison 
of anatomical data with reference to this variety and Pernauer flax. The metrical 
number, that is, the number of times the weight of a single dry fiber 1 km. in length 
is contained in 1,000 gm., is given as follows: Russian flax 2,469; Pernauer flax, fiber 
from the root 1,456, from the lower portion of the stem 2,198, from the middle por¬ 
tion 3,992, and from the upper portion 7,407. 

The middle portion of the Russian flax contained 5.17 i)er cent of lignin, as com¬ 
pared with 2.36 per cent for Pernauer flax. It is pointed out that the woodiness of 
the fiber has an unfavorable influence on its softness, elasticity, and strength. The 
Russian flax was also higher in the protein content of the dry matter of the fiber. 

Sets and their position in the soil as influencing the yield of potatoes, 
A. Andouard {Bui. Sta. Agron. Loire-lnf.y 1903 - 4 , pp. 47 - 60 ). —Experiments made 
with whole and cut tubers showed that the position of the buds on the tubers and 
the position of the tubers in the soil did not influence the yield to any appreciable 
extent. 

The new potato, G. Bonnier {Femnes et Chdteauxy 1 { 1905 ), No. 1 , pp. 29 , SO , Jigs , 

^—^Xhe history of Solanum commersonii is reviewed and the work carried on for the 
improvement of the plant discussed. The aerial and underground tubers produced 
by the plant are described and figured. The experimental work here referred to 
has been previously noted (E. S. R., 17, p. 244). 

Rye and some of its uses, J. M. Jamison {Breeders Gaz., 4S {1905), No, 14t pp. 
629, 630) .—A method of growing rye and clover is described. 

The rye is fall sown and pastured during the winter and in the spring the land is 
ie^ed at the rate of 1 pk. of clover seed per acre. The rye is allowed to ripen and 
is then harvested by turning sheep and hogs into the field. This r^lts in a heavy 
vdunteer crop mixed with the clover for fall pasture. The following season the olovw 
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and the ripened volunteer crop is cut for hay. The rye straw in the clover hay has 
the advantage of making the stack much more capable of shedding the rain than the 
pure clover. 

The sugar industry, and particularly the beet-sugar industry in the United 

States, P. DE ViLMORiN (De Pimlnsirie da aacre et en particalier du sucre de betteravA 
*aux Etats-TJnu. Compdgae' If. Lefelnre, 1905, pp. 16, map 1). —A discussion of the 
beet-sugar industry in the Tnited States. The author concludes from his observa¬ 
tions that the average yield of beets in this country is very low and the sugar con¬ 
tent medium, except in the States where irrigation is prai'ticed. 

Sugar cane, F. S. Earle {Estao, Cent. Agron. Cuba Bui. H, pp. 47, pis, S, figs. 17 ).— 
This bulletin is a general treatise on sugar-cane culture in Cuba, describing the various 
cane soils of the island, outlining different systems of growing the crop, and report¬ 
ing the results of several culture and fertilizer tests. 

In the i)revailing system of culture the cane is planted in hills about 3 ft. apart, 
with a distance of 4.5 to 5 ft. between the rows The soil is prepareil and cultivated 
the first si'ason, but no further tillage is given. The Zayas system requires wider 
planting, usually 9 by 12 ft., and giving continue<l cultivation throughout the year 
with modern implements Under this 8>8tem barnyard manure is used, but no com¬ 
mercial fertilizers are applied, and in har\esting all canes not sufficiently mature for 
cutting are allowed to remain for later ripening. 

At the station the 55ayass)atem tailed to jiroduce a maximum first crop as com¬ 
pared with the common system and the cost of production was greater. The saving 
of immature t*aneh was also unsatisfactory It was further found that the cane grown 
by the common system ripened earlier and during Novemlier averaged about 1 per 
cent more of sucrose than the cane grown by the Zayas system. By the middle of 
December the 2 lots were practically identical, and by the end of Febniary the Zayas 
cane contained 1.4 per cent more sucrose. 

Results obtained by cane growers at other points also show that the Zayas system 
does not alwavs give as good yields the first year as the common system. Some con¬ 
sider this due to injury to the roots caused by the continued cultivation. In one 
test the cost of soil preparation, planting, and cultivation according to this system 
amounted to $527.86 per caMleifa (about 33J acres). Cane grown on red land was 
slightly better in quality than a crop from black land. 

A new variety of spelt, P. H. SroLL (Dent. Landw. l^esse, 3^ (1905),No. 59,pp. 
506, 507, fig. 1). —A new variety obtained by crossing Rivett Bearded wheat and Red 
Tyrolean spelt, and named Stoll Pearly Giant, is described. 

[Bibliography of tobacco] (Mo. Rev. Sri. Lit., 29 (1905), No. 6,pp. 186,187). —A 
list of 26 works on the culture, history, and other matters pertaining to tobacco, 
published from 1733 to 1897. 

Spring vetch and winter vetch, E. RabatiS: (Jmir, Agr. Prat., n. ser., 10 (1905), 
No, 36, pp. 304-306, figs. 5). —The 2 kinds of vetches are described and directions 
for their culture are given. A cultural test showed that the seeds from the same pod 
and the same plant are uniform in color, and it is concluded from this result that 
the plants are, as a rule, self-fertilized. Directions are given for the determination 
of the seed of the 2 species of vetches. 

Experiments with winter wheat, C. G. Williams (Ohio Sta, Bui, 166, pp* 
86-66, jigs, if).—The description of varieties grown the past 2 seasons and the com¬ 
parative yields and other data of varieties tested from 6 to 12 years are presented in 
tabular form. The yields and protein content of the different varieties for the years 
1901 to 1904^ inclusive, are also given in tables. 

Based on the yields of grain alone, the best 10 varieties in the order of their ranki 
were Gypsy, Mealy, Early Ripe, Poole, Nigger, Perfection, Mediterranean, Valley, 
Otpnrdl Prolific, and Dawson Golden Chaff; and based on the weight per bushel, the 
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10 varieties testing highest were Hickman, Red Wonder, Fulcaster, Gypsy, Valley, 
Deitz, Ourrell Prolific, Perfection, Nigger, and Lebanon. Velvet Chaff, Lehigh, Sib¬ 
ley New Golden, Wonder, Lelmnon, New Columbia, Fultzo-Mediterranean, 
Deitz, and Buda Pesth, in the order given, ranked highest in percentage of protein. 

It was observed that a high temperature for the month preccjding harvest quite 
uniformly decreased the yield and weight per bushel, but owing to a reduced starch 
content, increased the percentage of protein. Anything hindering the normal de¬ 
velopment of the kernel, as plant diseases or insect enemies, also increases the per¬ 
centage of protein, but this increase due to these various causes is not desirable 
because the protein is found more largely in the bran and other prcxlucts than in the 
flour. A high protein content in normally developed wheat is desirable and should 
be sought for as a variety characteristic. 

Ranking the varieties on a basis of 60 points for yield, 25 for weight per bushel, 
and 16 for protein content, the following 10 scored highest: Gypsy, Early Ripe, 
Nigger, Poole, Mealy, Currell Prolific, Valley, Red Wonder, Democrat, and Fulcas¬ 
ter. The first 4 of these varieties are considered as cjuite generally satisfai’tory for 
the entire State. Mealy is described as doing well on rather thin upland, being 
quite disappointing on rich soils and bottom lands, and giving in general a good 
yield but having a greater tendency to shrivel than many varieties. 

The results of 11 years’ work indicate that on the somewhat worn lands of the 
State from 8 to 10 pk. of seed wheat j>er acre will give better yields than a smaller 
quantity. In normal seasons seeding September 20 to 22 has been most satisfactory, 
with seeding September 15 standing next. In only 3 seasons out of 13 did first grade 
seed as graded by a fanning mill give larger yields than seed from which the small 
and light grains had not been so removed. The removal of the shrunken, broken, 
and extremely small grains is advised, for the purpose of securing a more uniform 
seeding and a greater vitality to resist unfavorable seasons. 

The selection of large as compared with small heads indicated that permanent 
improvement must be based upon the selection of plants as a whole, and not upon 
certain parts. The excellence of the plant must be due to hereditary influences 
rather than environment. Methods of wheat breeding by selection are given. 

The annual report of the seed control station at Orebro, 1904, J. Wid^n 
(Grehro Kem. Stat. och FrokontroUanst. Arsber. 1904^ pp- 27-49). —The average results 
of purity and germination tests of a list of grass and field crop seeds are given in 
tables. 

HORTICULTURE. 

Report of the fruit experiment stations of Ontario, 1004, L. Woolvbrton 
ET AL. (Ann, Rpt. Fruit Fxpt, Stas. Ontario^ 11 (1904)^ pp. 144y S8 ).—Original 

descriptions and half-tone illustrations are given, in continuation of previous work 
(E. S. R., 16, p. 264), of varieties of apples grown in Ontario, 4 of blackberries, 
4 of grapes, 14 of peaches, 9 of pears, 7 of plums, and I of quinces, with an account 
of the work done during the year at the various experimental fruit stations and 
general notes by the experimenters on the various fruits grown. In addition a list 
of fruits recommended for planting in various parts of the Province of Ontario is 
given, together with the papers presented at a meeting of the association. 

British fruit growing, 8. Pickering (Nature [London], 72 (1906)^ No, 1869, pp, 
S96, S97 ),—A discussion of fruit culture in relation to meteorology, more especially 
frosts, with some data on the blooming period of a large number of varieties of apples 
in England. 

It was noted at the Woburn Experimental Farm that there was an apparent con¬ 
nection between earliness of blooming and the earliness of ripening of the fruit 
Thus, 37 early varieties were in bloom on an average, May 4.7; 40 mid-season varie- 
tiesi May 6.3; and 40 late varieties. May 8. 
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British frmt growing, A. 0. Walkbr (Nature [London], 72 (1905), No, 1867, 
pp, 842, 848 ),—The author calls attention to the desirability of experimento being 
x]^e to determine the effect of locality and climate in orchard planting. Some 
meteorological data are given which show the variations that occur in the same lati¬ 
tude at various elevations and exposures. 

Bruit culture in Argentina, C. P. Lounsbuby (Agr, ,To\ir. Cape Good Hope, 27 
(1905), No. 2, pp. 192-^210, figs, map 1). —An ac count of the (ilimatic and soil con¬ 
ditions of Argentina and the production, culture, and export of fruit. 

From recent statistics it appears that there are about 200,000 acres planteti with 
fruit trees and 120,000 acres planted with vines. Of the different fruits grown, 
exclusive of grapes, peaches constitute 40 i)er cent, citrus fruits 20 per cent, figs and 
apples 10 per cent each, pears, quinces, and plums 6 per cent each, cherries and all 
other kinds of fruits, including nuts, 5 per cent. Jt is thus seen that the peach is 
the principal fruit of the country. Plums also do especially well, but apples and 
pears are of minor importance. 

Methods of marketing fruit, with descriptions of the packages used, are given, 
with an account of fruit exhibitions, etc. 

The fruit industry at Barbados, J. R. Bovell ( West Indian Bui., 6 (1906), No, 
2, pp. 99-108). —An account of the efforts that are being made to establish a fruit 
industry between Barbados and the United Kingdom. 

Bananas, mangoes, avocado pears, pomelos, and golden apples have been shipped 
experimentally, and the details are given of these shipments and of the prices 
received for the different fruits. Bananas have l^n very suc^cessfully shipped 
except in the hottest weather, and it apj)ears that when these can be delivered in 
good condition in England, there is no tTop at present grown in Barbados which 
is likely to be m profitable. 

Mangoes stand next in importance, and while some shipments arrived in splendid 
condition, others have rotted. As soon as the right temperatures for these and 
avocado pears can be ascertained it is thought probable that shipments of these 
fruits will prove quite remunerative. 

Influence of the scion on stock, A. Julie ( Prog. Agr. et Vit (Ed. VEst),26 (1905), 
No, 40, pp. 391, 392). —The author grafted the variety Ararnon Rupestrie Ganzin 
with Gramay d’Aroenant. Some time later a shoot came out 6 in. below the graft 
which had leaves like the Vinifera variety with much larger and earlier fruit than 
the Rupestris. 

Sod-grown fruit, H. M. Stkinofkllow (Tea^as Farm mid Ranch, 24 (1905), No. 
88, pp, 10, 11). —The author calls attention to the especially good keeping qualities 
of peaches grown in sod orchards. 

He sent peaches from Texas to Richmond, Va., Rochester, N. Y., and Harrisburg, 
Pa., where they arrived in perfect condition without refrigeration. One shipment 
to Rochester, N. Y., was returned to Texas without ice. The good condition of 
these peaches upon reaching Texas is shown in an illustration in Texas Firm and 
Ranch, 24 (1905), No. 34, p. 10. Pears grown on sod land have also been shipped 
by the author in carload lots to Chicago without refrigeration and arrived there in 
perfect condition. He argues that much of the poor keeping quality of fruits is due 

cultivation of orchards. 

Btringfellow tree culture, J. C. Whitten (RuralNew Yorker, 64(1906), No. 2894, 
p. 585 ).—^The author reports that fruit trees root and top pruned according to the 
Stringfellow method have not succeeded as well at the Missouri station as trees 
planted and pruned in the ordinary manner. 

Peaches have been less injured by the Stringfellow method of pruning than apples, 
aad where the trees pruned according to the Htringfellow method have lived over 
the first eammer they have invariably developed into good trees. The author notes 
that some commercial growers throughout the State report excellent success in 
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planting and pruning according to the Stringfellow method, and others much better 
results by the usual method. 

It is believed that the method of stub-root pruning and cutting the stock back to 
12 to 18 in., according to the plan advocated by Mr. Stringfellow, has been of great 
service in showing that it is not necessary to retain anything like the large quantity 
of fibrous roots which was formerly supposed. Many large growers are now cutting 
back the roots of trees much more severely at planting time than heretofore. 

Cause of the presence of abnormal quantities of starch in bruised apples, 
G. Warcollier {Compt. Bend. Acad. Sci. [Parin']^ 141 [1905)^ No. 8, pp. 405-408 ).— 
When apples are bruised before ripening the starch in the bruised zone is not con¬ 
verted into sugar during the ripening process. The author investigated the cause of 
this and believes that he has proved it to be due to the action of tannin on the amy¬ 
lase, which prevents this diastase from transforming the starch into fermentable sugar. 

The packing of peaches, F. Charmeitx (.fardhi, 19 (1905)^ No. 440, pp. ^80,281, 
age. 5). —Illustrations showing the packages and methods of packing peaches in the 
south ancl west of France and in Spain are given. 

How fruit should be packed (Canad. Ilort., J8 (1905), No. 10, pp. S75S77, fig. 
1 ).—A discussion is given of Facilic (!oast practices in packing fruit and of their 
application to Canadian fruit. 

Cold storage for fruits and vegetables, K. STmEFELo (Gartenflora, 54 (1905), 
No. 9, pp. 281-245). —A lecture on this subject in which the results of experimental 
work in the United States and Euroi)e are briefly reviewed and a table given show¬ 
ing the best temperatures for storing a large number of fruits and vegetables and the 
kind of packages in which they are commonly stored in Europe. 

Causes of citrus fruit decay, G. II. Fowell (Cal. Cult., 24 (1905), No. 15, pp. 
844, 345). —A preliminary account is given of the investigations which are being car- 
rie<l on by the Bureau of Flant Industry of this Department in cooperation with the 
fruit interests of California, for the control of losses from disease which occur in the 
handling of California citrus fruits during transportation and marketing. 

Thus far it has been found that mechanical injuries to the fruit are the principal 
causes of decay. When the skin of an orange or lemon is broken blue mold finds 
access to the wound and under favorable moisture and temperature conditions devel¬ 
ops, resulting in the decay of the fruit. An examination of hundreds of boxes in 
different representative orange sections of the State indicate that from 15 to 20 per 
cent of all fruit is made susceptible to rot by puncturing or shaving the skin with 
clippers when the fruit is picked. 

A table made up from 9 representative experiments with oranges carefully handled 
in comparison with clipper-cut oranges is given, which shows that in a given time in 
moist air and a temperature of 70° F. the decay of fruits free from cuts averaged about 
2.5 per cent, while the decay in cut fruits averaged 36.9 per cent. A wide variation 
was found in the percentage of decay of fruits picked by different pickers, the per¬ 
centage ranging from 7 to 72 per cent. Fruits cut with long stems were also found 
a source of injury, as the stems puncture other fruits and thus permit the entrance of 
disease spores. The injury from this source, however, is estimated to be about 1 in 
26 in comparison with the losses from clipper cutting. 

With the present method of handling fruit in packing houses it is believed that 
probably not 2 per cent of the clipper-cut fruit is detected and thrown out by the 
graders as it passes through the machinery. A large amount of fruit has been exam¬ 
ined in bins and boxes already packed which showeti that the clipper-cut fruit from 
such bins and packed boxes ranged from 10 to 37 per cent. 

The brush may be another source of injury to the fruit. Whether it injures the 
fruit mechanically or whether it inoculates the fruit already injured has not been 
definitely determined. It has been found, however, that decay in the same lot of 
20408—No. 7—06-4 
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fruit may be raised or lowered from 10 to *30 per cent or more by closinpf or opening 
the same brush. The brush is always full of mold spores, and if the fruit has been 
clipper cut, or injured in any other way, the brush is likely to deposit disease spores 
in these bmised places, which will eventually develop decay. 

Experiments are under way to determine the effect of delay in cooling fruit before 
shipping. The experiments thus far indicate that the orange can be placed in any 
market in the country in prime condition if it is shipped quickly after picking in a 
cold condition. The author is not so certain about the results where the fruit stands 
in a i>acking house several days before packing and (*ooling. The results of several 
shipments to New York indicate that the cut fruit can be shipped with not more 
5 per cent of decay if the fruit is loaded in the refrigerator car quickly after the 
injury has been made. If, however, the oranges are delayed several days in the 
packing house it is probable that no degree of cooling that could be maintained by a 
refrigerator car could wholly eliminate the trouble. 

An experiment was made in which oranges were stored at a temperature of 32® I?., 
immediately after picking, and after 27, 52, and 94 hours* delay, respectively. The 
fruit had been inoculated with the blue mold. The record of decay made 10 days 
after the storage in each case is as follows: Immediate storage, no decay; 27 hours 
delay, no decay; 52 hours delay, 15.5 per cent decay; 94 hours delay, 75.5 per cent 
decay. ‘ ‘ From these data and the experience in fruit storage we have no hesitation in 
saying that oranges ought to l)e packed in the quickest possible time where they 
are to be shipped in warm weather under ice.** 

Attention is called to the decay of fruits after they have been in cold storage. Cold 
storage simply retards decay, and if the fruits have been inoculated with disease 
spores it is likely they will decay after they have been removed from the cold-storage 
room. The fault, however, is not with the cold storage but with the previous condi¬ 
tion of the fruit. The gist of this same article also appears in Pacific Rural Press (69 
(1906), No. 17, pp. 260, 261). 

The newer strawberries, W. J. Green and F. H. Balixiu {Ohio Sta. BuL 166 ^ 
pp, —Descriptive notes on 50 of the newer varieties of strawberries grown at the 

station during the year, with a tabular account of the behavior of many of the older 
sorts as well. 

The authors deprecate the use of the term ‘‘pedigree” strawberry plants, since 
those thus called are not pedigreed plants at all, while really pedigre^ strawberry 
plants have no value above those witliout a pedigree. The word “pedigree** is a 
misnomer when applied to strawberry plants, tends to confusion in the minds of 
many, and leads to deception. In 1903 the “pedigreed** plants of 7 varieties were 
compared with plants of the same varieties obtained from a reliable grower. Five 
of the 7 varieties gave better yields from the common than from the so-called “pedi¬ 
greed” plants. 

The experiment was repeated in 1905 with very similar results. 

Strawberry culture in Cuba, H. J. SquiBRs {Mo. CmmUir Rpts. [V. aS.], 1906, 
No. 997, pp. 178,179). —Notes are given on the methods of strawberry culture fol¬ 
lowed by W. P. Ladd, an American living in Santiago de las V^^as. Chocolate land 
has l^n found better than red land for this plant as the latter appears to be too 
porous and dries out easily. From about three-fourths of an acre $1,000 worth of 
strawberries were sold, giving a net profit of $597. 

Small fruits, J. F. Nicholson {Oklahoma Sta. Bnl 69, pp. ;?(?).— Popular direc¬ 
tions baaed on work at the station are given for the culture of blackberries, dewber* 
ries, rasp^rries, strawberries, gooseberries, and currants, with accounts of the dis¬ 
eases and in8ec*.t8 affecting these different fruits, and su^estions as to means of control. 
Of all small fruits, blackberries and dewberries succeed the best. Raspberries am 
1 ^ well adapted to the climate of Oklahoma, and gooseberries and currants do not 
^foeoeed. 
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Small trxdtn and grapes, 0. A. Kbffbr {Tennessee Sta, BuLy Vol XF/JJ, No, 
pp, IS'-seif figs. 7) .—Popular directions are given for the culture of strawberries, rasp¬ 
berries, blackberries, and grapes, based on the results of experimental work at the 
station. 

The two jnost frost-resistant varieties of strawberries out of 60 teste(i appear to be 
Michel Early and ('arrie. Excelsior, Klondike, Pride of Cumberland, Clyde, Haver- 
land, and Bubach No. 5 were all badly damaged by frost. 

Especially good results have been obtained with raspberries by mulching. The 
mulch as applied was 18 in. de(*p and by spring had settled down to about 10 in. 
deep, and extended a foot or more on tdther side of the row. Raspberries thus 
treated were much less injured by the cold than unmulched vines, and made over 
twice the growth of the unmulched plants during the following season. The plants 
mulched with field bean straw made a better growth than those mulched with lawn 
rakings. 

With grapes, it was noticed that the severe frost which destroyecl all the new 
shoots in the vineyard after they were 4 to 10 in. long resultetl in the production of 
a large amount of “blind” shoots—that is, shoots which bore no fruit. The amount 
of fruitful and blind wood on a number of vim's of 6 varieties counted is tabulated. 

Layering grafted vines; grafting cuttings by approach, F. Charmei'\ (Jar- 
diUj 19 (1905)^ No. pp. IJO, iJl^figs. 4). —Layered shoots of European varieties 
of grsLpes throw out roots which are not resistant to phylloxera. 

The method of Petit-Roch of grafting these layers by approach on either a rooted 
or nonrooted phylloxera resistant cutting is described. In the case of nonrooted 
cuttings after the graft is made the lower i>ortion of the cutting is placeil in a liottle 
of water. With rooted cuttings the graft is tied with rafiia and otherwise treated 
like an ordinary layereil vine, being well mounded up whh earth. 

The packing of hothouse grapes, F. Charmei v (JardinflO (190o), No. 44S^pp, 
SOl^figs. 6). —The packages used for packing hothouse grapes and methods of 
packing are illustrated and described. 

Proceedings of the Society for Horticiiltural Science (Pro<\ Sor. Jfort. <SW., 
190S-4t pp. 108). —This publication of the society contains the papers presented 
before it at its two annual meetings in 1903 and 1904, a summary of which has been 
noted elsewhere (E. K. R., 15, p. 538; 10, p. 729). In addition it contains the con¬ 
stitution of the society, a list of members, officers, etc. 

Okra: Its culture and uses, W, R. Beattie ( V. S. Dept. Agr., Farmers' Bui. 2S2y 
pp. 16, figs. 8). —The purpose of this bulletin is to encourage a more general distribu¬ 
tion and use of okra or gumbo (Hibiscus esculenius) by giving cultural hints, descrip¬ 
tions of a few of the leading varieties, and directions as U) cooking. 

Hop sprouts as vegetables, G, W. Roosevelt (Mo. Consular Rpts. [F. N.], 1906, 
No, 297, p. 69). —The author states that young hop sprouts are extensively used in 
Brussels as early spring vegetables. The most succulent sprouts are those taken from 
the foot of the hop plant which has been covered with earth during the winter 
months. 

Pickles—'how to make them, R. Blanche Maudock (Canad. Hort., 28 (1906)^ 
No. 10, pp. 879^81). —Directions are given for making cucumber, mustard, and green 
tomato pickles, pickled fruits, and for keeping ripe tomatoes over winter. 

Ginseng in China, F. D. Cloud (Mo. Consular Rpts. [f7. S.}, 1906, No. 297, pp. 
Brief descriptions are given of 6 sorts of ginseng found in Chinese marked 
with the statement that American ginseng is liked in some Chinese cities, while in 
others the Chinese do not care for it and scarcely buy it at alb 

Onlture of mushroom spawn firom spores, J. Stbinert ( Wiener Ulus, Gari, 
Zlg., SO (1906), No, 7, pp* 2S0-2S2).--T\i^ author describes a successful method 
adopted by himself for growing mushroom spawn and gives the results of trials in 
growing mushrooms from such spawn. 
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Suggestions about seed growing, J. Jeannin, Jr. {Rural Nev) Yorker^ 64 {190S)f 
No. 2006, p. 7^,5).—auj?>?e8tionH are given for nelecting seed of beans, corn, cucum¬ 
bers, eggplant, lettuce, melons, squashes, peas, radishes, spinach, tomatoes, celery, 
cabbage, and onions. 

Oulture and distillation of perfumery plants in Java, P. Serrb (Agr. Prat. 
Pays Ovauds, .5 (1006), No. HO, pp. '.^66-268) article deals primarily with the 
distillation of Citronella from Andropofjoii ritrotns or lemon grass. 

Tea culture in Japan, Phipi»h (I)iplo. and (Jons. Uptn. [Lomio//], Misc. Ser.,1906, 
No. 6S7, pp. Id). —A detailed account is given of Japanese inetlKMls of curing tea, 
with statistics of the principal tea-producing ]>refectureS and of the amount and 
value of tea prodined during the year UK)3. The total yield was 55,588,030 llw. 

Cultivation of tea in the Caucasus, P. Stevens {Pipht. and Com. Hpis. 
[lAmdon^, Mur. Ser., 1906, No. 028, pp. 5). —An account of the culture of tea along the 
Black Sea near Batoum. Tin*, tea <!rop of 1003 in this region was 38,700 ll)s. 

Terba-mate culture in New Germany, Paraguay, R. von Fisc^her (Tropen- 
pflanzer, 9 (t006), No. 9, pp. 406-60.'i ).— An account of the culture of this tea plant 
in Paraguay with considerable data on cost of growing a plantation, yield, etc. 

Chart of flowering trees and shrubs, K. Duncan (Country (\dendar, 1 (1906), 
No. 0, pp. 604-606). —A chart is given, showing the common and botanical name, 
time of blossoming, color of ])loomH, soil, and culture requirements of a large numl)er 
of ornamental trees and shrul»s, arrangetl with reference to spring, summer, and 
autumn blooming. Similar data are given for trees and shrubs having brightly-col¬ 
ored bark for winter effect and trees and shrubs for winter fruiting effects. 

Tree subirrigation along streets and parks, C. Erwibn ( Wienn- Jlbu. (kiri. 
ZUj., 30 {ltt06). No. 2, pp. 01-00, fujH. :i). — A method of watering trees along streets 
by means of subirrigation ij^ described. 

Iron pi|x^8 are laid 10 to 10 in. beneath the U‘vel of the street and 3 to 0 ft. from 
the trees. Water escjapes from thes<^ through openings on the upper side. The pipes 
are laid in gravel with a brich over the top to prevent the entrance of dirt. The pipes 
must be so arranged that all the water can be with<lrawn from them during the winter 
months to prevent freezing. Illustrations are given of the appearance of trees along 
streets thus watered and of other trees surface waU*re<l, which show the much greater 
benefit derived from subirrigation. 

Tbe book of garden furniture, C. Thomjeu { London and Neir York: John Lone, 
1903, pp. Xll \ WO, pis. 24,fi(i9. It). —In this popular book such subjects are con¬ 
sidered as garden seats, summerhouses, archways and trellises, pergolas, gates, fences, 
sundials and statuary, bridges, fountains, urns, vases, etc. This is Volume 22 of the 
Handbooks of Practical (lardening, e«lited by II. Rol)erti!i. 

Tbe book of the carnation, R. P. Brotiierston (London and New York: John 
lAine, 1904, pp. XU f 96, pis. 17). —This is a i>opular book on this subject, giving the 
history of the carnation and directions for the culture of carnations in the garden, in 
pots, and for exhibition. The lsK)k contains a chapter on raising new carnations by 
M. R. Smith. This is Volume 23 of the series of HandlxK)ks of Practical (hardening, 
edited by H. Roberts. 

Grafting tbe carnation on Saponaria, G. Poirault (Jardm, i9(i.90^), Ao. 
p, 201). —The author grafted carnations on Saponaria for the purpose of preventing 
the disease caused by Fusariuin dianthi, and descrilx^s his method of work. 

Two-year-old carnation plants grown in pots are used for root grafting, preferably 
by the English methoii. Saponaria grown either in pots or out-of-doors may be used. 
After the graft has been made the plants are repotted and placed under bell jars in 
a hotbed, where they remain for 3 or 4 weeks, at the end of which time they are 
gradually hardened off. 

Plants thus grafted flowered in Dec*ember. They ceased flowering in January and 
February, during the resting period of the stock, and began flowering again in Feb- 
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roary and March. The flowers of the grafted plants have been as large and as 
beautiful as those of carnations on their own roots. In this work observations will 
be made to determine whether the immunity acquired ))y grafting on Sai)onaria is 
inherited in the seedlings. 

All the species of phlox worth cultivating, L. Barron (f/ard. Mag, [N, F.], 
2 (1905)y No. 4f pp- 167-J69y figs. 10). — The different spivies of phlox most commonly 
cultivated are described and a key given for their identification. Methinls of culti¬ 
vating each of the different species are included. 

The incomparable Japanese lilies, W. IVIii.ler ( (Hard. Mag. [iV. 1'.], a? ( 1906), No. 
4tPP-174-177, figs. S). —The various 8t)ecies of Japanese* lilies that can l>e cultivated in 
this country are described, cultural methods suggested, and a key given for their 
identification. 

A planting chart of bulbs and perennials, R. (Umkron {Counfyg Calendar, 1 
(1906), No. tf, pp. 6f)J, 66'J). — A chart is given showing in tabular form the common 
and botanical names, color of hhMuii, soil, and cultural requirements of bullw and of 
herbaceous perennials blooming at different periods of the season from May to 
October. 

Experimental researches on the seed of orchids, A. Macmknk (Jardm, 19 
(1906), No. 4d8, 2 >p. 160, 167, figs . 4 ).— This is largely a review of the work of N. 
Bernard, w’ho showed that the presence of (‘udophytous fungi in the embryo of the 
see<l of orchids is an essential condition to their g(‘rmination. 

The hybridization of Odontoglossum, J^. Duvai. (Jardtn, 10 [1006), No. 44^, 
pp. ilHS, Methods of hybridization are descriUnl and some results secured 

noted. 

FOEESTEY. 

Influence of the origin of seed on the character of forest growth, A. P^ncilbr 

(Mitt. Schweiz. Centralansl. Fttrsff. Versuchsw., S (1906), Nit.J,)>p. IV \ pis. IS, 

dgms. ^).—Different kinds of forest seeds were gath(*red in lo(‘alities of varying alti¬ 
tudes above sea level, and studied as regards weight, ability to germinatt*, and char¬ 
acter of si'edlings i>rodu<*ed. The details are given in extended tables and discussed 
at length. 

Some of the more important conclusions relative to the different kinds of seed arc 
as follows: The weight of spruce seeds and their ability to g<‘rminate decrease in 
general with the height above sea level at whicli they are harvested. There is no 
decided influence, however, up to 1,2(X) to 1,4(X) meters. See<ls from high moun¬ 
tainous districts do not germinate with as great energy as seed from lowlands and 
lose their ability to germinate sooner. 

The growth characteristics of highland and lowland spruce* are inherited by the 
seedlings, even when grown un<ler different climatiiH’onditions. Spruce grown from 
lowland seecl decreases in height growth with the distance alxjve seti level and at a 
more rapid rate than spruce grown from highland seed. High Alpine spruce is char¬ 
acterized by a relatively large rot»t development as compared with lowland spruce. 
Seed from green cones i)r(Kluce8 the same* kind of seedlings as seed from red cones 
grown in the same locality. I^rge seed protluces larger, heavier seedlings than 
small seed. 

Seed from Alpine regions when grown in lowlands protluce trees which start into 
growth earlier in the spring, do not grow so high, and stop growing earlier each 
season than tre^ grown from lowland schhI. Seedling spruces from highland seed 
are characterized by closer and shdfter needles than those of lowland seedlings. The 
structure of the nee<lleB to prevent drying out is also better. They suffer less in high 
situations from early frosts, from destruction of the chlorophyll by too strong insola¬ 
tion, and from breaking down by snow. 
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For restocking mountainous regions with spruce seedlings no seed grown at an 
altitude of 1,500 to 1,800 meters abovti sea level should be used. Seeds from ill- 
formed trees produce as good seedlings as from well-formed trees. Seeds from an 
especially bushy spruce prcxluct^l Hee<llings, 07 per cent of which were like the 
mother tree. 

In experiments with silver fir {Ahm pectiuata) all tw^^d gathered at 1,300 to 1,400 
meters above sea level ])roved of like character as regards weight, ability to 
germinate, etc. 

Experiments with Euroj^ean larch {JmHjt europua) showed, as with spruce, that 
two climatic races can hedistingULshed in Alpine districts. Up to 1,700 meters above 
sea level a quick growing kind obtains, while above this height a much slower 
growing variety is found, and these characteristics are inherited hy the seedlings. 
Seed gathere<l up about 1,700 meters possesses like weight and ability to germinate. 
Seed gathered in very high districts possesses less ability to gerininate. Seed selected 
from trees stunted because of unsuitable s()il (conditions may transmit these charac¬ 
teristics. Therefore, in practice, only setHl from well-formed trees should be 
gathered. 

With the sycamore maple (Acer ymidopkiUmuH) also the best results are secured 
by planting the seed harvested in the same or like loeality as regards altitude and 
climate. 

On the w'hole tlu‘ (‘xperiments indicate very clearly that in forestry practice the 
bc^st seeds are those which are grown in the locality where they are to be planted. 

A working plan for forest lands in Berkeley County, South Carolina, 0. S. 
Chapman (ll S, Dept, df//., liur. Foventni Ital, /Tr?, pp. pU. 4, map I ).— Part 1 of 
this bulletin (!ontains a general deseription of a tract of 44,943 acres of timl)er land 
owned by the K. P. Hurton Jmtnber Company, with volume and yield tables, and a 
general ac(H)unt of lumbering, marketing, and trans])ortation and grazing. Sylvical 
descriptions are also given of the most ini])ortaJit trees, including loblolly pine, short- 
leaf pine, cypress, red and bUuik gnm, etc. 

Part 2 discusses the management of this tract on the basis of these data. The inves¬ 
tigations led to the conclusion that the prevailing species (loblolly pine), method of 
logging, and the location of the tract arc all adapted to make the pine lands perma¬ 
nently valuaVde, if treate<l in such way as to in.sure future crops of timber. A work¬ 
ing plan prepared with this end in view is given. 

Reafforestation in the Deccan and other dry districts, 11. F. Arbutiinot 
(IndUin Forester j St (1905)^ No. 4, pp. —The average rainfall of the district 

under discussion is under 20 in, annually, all of which falls between the second week 
of Juno anti the middle or end of October. During the 7 months in which no rain 
falls trees planted in the ordinary w'ay must be watered. 

The author states that the ryots have develoi>ed a system of planting without irri¬ 
gation which is very smu'essful. They make ridges 2 ft. high by scraping up the 
surface of the soil. On the top of these ridges Netmi (Afelia azadirachta) hedges are 
planted. In 1 hedge 2 years old saplings were 7 to 8 ft. high and 8 to 19 in. in girth. 
The author planteci Acha (Ilardirichia hinaia) seed in the same manner and found 
that it made a much more satisfactory growth than when planted in an 18 in. cube 
pit and regularly watered from July 1. 

The seasons and growth, Heck (Forstw. C-entbL^ 27 (1906)t No. tf, pp. 29S-S00 ).— 
Some data are given on the grow^th of beech and ash during different i^eriods of the 
year, and also on the relation of temperature and rainfall to growth during the 
different months. % 

In 1904,67.6 per cent of the growth of ash was made by May, 32.9 per cent during 
June, and 9.6 per cent during July and the remainder of the summer and autumn 
mon^s. With beech about 40 per cent of the growth was completed by June 1, 40 
per cent more duiihg June, and 20 per cent during the remainder of the year* 
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Annual ringrs of tree growth, E. E. Boque (Mo. Weather Rev., SS (1905), No. 6, 
pp. £50, £51). —The author reports an investigation of the seasonal and annual rapidity 
of growth of trees at Stillwater, Okla., between October 1,1898, and September, 1901. 

Twenty-seven trees were under olwervation during the entire time. Among them 
were maples and various fruit trees, siu‘h as the plum, peach, cherry, apple, quince, 
pear, Russian mulberry, and apricot. The increase in girth is shown in tabular form, 
together with the rainfall by months, from which it appears that the month of 
maximum rainfall was also the month of maximum growth. It is concluded that in 
general there is a direct relation l^tween precipitation and tree growth. 

The use of commercial fertilizers in forestry, F. Giersheiwj (Forsiw. Centbl., 
£7 (1905), No. 1, pp. S1-S8). —An account of forestry experiments in Belgium with 
commercial fertilizers, a more detailed record of which is to ai)pear later in pamphlet 
form. On poor soils the use of fertilizers has l)een found es|HHnally helpful. A num¬ 
ber of examples are cittnl, one of which wdll serve to show the general tnmd of all. 

A forest area in 1893 was fertilized with 2,000 kg. of ThoToas slag and 1,000 kg. of 
kainit per hectare and planted. Nine years later the trees in this area, had an aver¬ 
age height of 3.1 meters, w’hile in an area alongside^ which had lH‘en 10 years planted 
the average height was but 1.8 meters. The results of fertilizer ex{)eriment8 
throughout Belgium the past 15 years have thoroughly established the use of com¬ 
mercial fertilizers in forestry work, results being obtained in 20 years with fertilizers 
which are hardly obtained in 30 years witlnait their use. 

Besides the more rapid growth of the trees on the fertilized areas they appear 
much less subject to attacks from insevts and diseases than trees not fertilized, and in 
transplanting, even in unfavorable weather, they are nnieh more likely fo live. 

Report of the conservator of forests, K. Lkoat ( Traimaal Dept. Agr. Ann. 
Rpt. 1904, pp. S21-S44, pi- 1)- —An outline is given of the work of the year, including 
an account of the government nurseries in different localities, timber imported into 
the Transvaal, seed distribution, etc. 

The natural evergreen forest of the Transvaal does not exceed in area 160,000 
acres. All but the most inaccessible portions of this forest has been heavily worked 
in past years. A list is given of the sjwcies actually found in the indigenous forests 
up to date. 

A sylvicultural study of larch, A. (Separate from Xentbl. Gesam. Foretw., 

SO (1904), No. 1, pp. 27). —An ac<‘ount of the natural geographical distribution of the 
Alpine and Sil:>erian larches, of the larch canker, and of the culture of larch in mixed 
forests. 

As showing tlie injurious effect of shade on the devolopinent of larch seedlings, 
the author notes an exp€*rimeiit in which seedlings of larch, spruce, and black and 
white pine were grown under lath shade and without shade. Counting the volume 
growth of the larch seedlings in the open 100, the growth of the spruce under shade 
was 54, black pine 27, white pine 19, and larch 13. When spruce and larch are 
grown together the spruce develops slowly for a number of years, while the larch 
shoots up rapidly. So long as the larch is dominant the two thrive together, but in 
from 20 to 40 years, when the spruce overtakes the larch, the latter soon succumbs. 

Much better results are obtained as regards larch when it is grown with white 
pine, since the white pine does not become dominant until the larch has reached 
merchantable size. The larch also does well with red l)eech. 

Treatment of Scotch pine in the vicinity of Paris, L. Pardi^ ( Rev. Eaux el 
Forest, 44 (1905), Nos. 5, pp. 1£9-14S; 6*, pp. 161-175).—A discussion of the common 
method of growing Scotch pine (Finns sylveslris) in the region about Paris. 

Fifty to 60 year rotations are advocated for this tree around Paris instead of longer 
period. Artificial regeneration is perhaps more satisfactory, on the whole, than 
natural restocking. Seed from trees 50 years old was found as valuable b9 seed from 
trees 86 years old from the standpoint of percentage of germination. 
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Note on the germination of teak and other seeds, B. S. Pearson {Indian 
FhreMer, 31 {1905), No. 3,pp. 163 - 171 ).—Oi several different methods tested for the 
^germination of teak seeds tiie most sncc^essful was that in which the seed was strati¬ 
fied about 1 in. thick in a pit 10 ft. square and 18 in. to 2 ft. deep, with alternate 
layers of earth of the same thickness. 

After the pit was thus filled level with the ground it was flooded with water every 
other day 5 times. The whole mass was then thoroughly mixed and again watered, 
on alternate days until the seed showed signs of germination. Suggestions are given 
for germinating the seeds of a numljer of other Indian trees. 

Girdling of miscellaneous trees in sal forests, T. F. B. Channbr {Indian 
Forester, 31 ( 1905), No. 7, jyp. 376-373). —Of 27 species of trees girdled, it was found that 
12 do not die when ginlled, 5 die when well girdled, while further information is 
required before stating positively whether the remainder do or do not die as a result 
of girdling. 

Some facts about gutta-percha, A. M. B. Murdock {Indian Forester, 31 {1905); 
No. 6, pp. 309-3^0, pis. 4). —An account of the species and distribution of gutta¬ 
percha in the Federated Malay States, measures observed for the protection of the 
tree, methods of extracting latex, manufacture, adulteration, and the properties of 
gutta-jjercha. 

Coagulation of the latex of Ficus elastica, E. S. Carr ( Indian Forester, 31 {1905), 
No. 6, pp. 335-337). —The methods obH€‘rve<l in tapping Fichus elastica and preparing 
the rubber therefrom in the government plantations of C'harduar and Kulsi, in Assam, 
are noted. 

In tapping, the cuts are made at nearly right angles to the line of growth of the 
stem, aerial root, or branch at aluiut 1.5 ft. apart around half of the portion tapped. 
The cut is made only to the cambium layer. The overflow from the cuts is allowed 
to fall on mats made of thin strips of bamboo woven together. This drip rubber 
forms a kind of a skin over the mat and has a whitish appearance, whereas that 
which remains in the cuts has a reddish-brown color. The former, after drying, brings 
a slightly lower price in the market than that collet^ted in the cuts. 

DISEASES OF PLANTS. 

The fourteenth annual report of the special committee for plant protec¬ 
tion, 1004, P. SoRAUKR, L. Reii, kt al. {Arh. Dent. I/nidw. Ge^ell., 1905, No. 107, 
pp. LX A-^94 ).—A report is given of the observations of the different members of 
the special committee on the investigation of plant diseases and plant protection, the 
notes l)eiug arranged topically according to host plants. 

The principal groupings are diseases of cereals, beets, potatoes, leguminous plants, 
vegetables, and fruit trees, and vine diseases. In addition to descriptions of the 
fungi attacking these different, plants, notes are given on insect enemies. In conclu¬ 
sion, a summary is given of the more ]>ractical methods for combating these fungus 
and insect pests. 

Biseaae resistance of potatoes, L. R. Jones ( U. S. Dept. Agr., Bur. Plant Indus. 
Bui. 87, pp. 39). —On account of the increased interest in the possibility of disease 
resistance on the jmrt of varieties of potatoes, the author was commissioned to inquire 
into the subject both in this country and in Europe. 

The bulletin aims to present in a concise fonn what is known about disease resistance 
of potatoes. For the most i)art plant breeding with potatoes has been for resistance 
to the late blight, and this will continue to be the principal problem for some time, 
but there is promise of success in securing new' varieties resistant to scab, dry-rot, 
bacterial blight, and other diseases. The author states that apparently scab diseases 
of tubers in Europe differ from those in this country, and certain varieties are known 
to be more resistant than* others. 
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A potato dieeaee known as blackleg, of bacterial origin, is prevalent in Europe, but 
is not as yet known to o(!cur in this country, and while varietal resistance to this dis¬ 
ease is not fully established, it seems that certain thick-skinned varieties rich in starch 
are more resistant than the thin-8kinne<l onc»s with a low starch content. 

The late blight, or rot, due to Plnjlnphthora infeMnm occurs moie commonly in 
Europe than in America, and the principal investigations have been on the resistance 
to this disease. It seems from the information at hand that disease resistance is a 
relative characteristic, no variety being wholly proof against the blight or rot. It 
seems to be related to the general vegetative vigor of the plant, and in some instances 
resistance may be acquired by originating new varieties, but all seedlings will not 
show superior disease resistance. 

It is believed that some of the wild species of tuber-bearing Solanums offer promise 
for hybridization, but as yet no practical results have In'en seeured. The ix)8sibility 
of disease resistance being established by selection has not lK‘en proved, and it is 
said that early varieti<‘S may escaixj the disease ])y maturing before it lajcomes epi¬ 
demic, but when similarly exposed they areas a class less resistant than late varieties. 
The source from which seed tul^ers is obtained is said to be a matter of importance, 
northern-grown seed giving plants of superior resistance in Europe, and possibly 
tul>erH are bett<‘r for seed purjxwea if they are dug ]>efore they reach full maturity. 
High fertilization, especially with nitrogenous manures, lowers the power of the plant 
to resist blight and rot, and red varieties with tliick, rough skin and relatively high 
starch content are usually uujre resistant than the thin-skinned white varieties, 
which are richer in pr<itein. 

So far as stem and foliage characters are concerned, the evidence favors varieties 
that have hard, rough, woody stems and small, rough, <lark-colored leaves. In 
England the Evergood, Discovery, Royal Kidney, Northern Star, Sir John Llewelyn, 
King Edward VII, Eldorado, and Factor are mted high as to disease resistance, 
while in (fermany and Holland the best types are Mohort, Irene, (leheimrat Thiel, 
Professor Wohltmaiin, Bonetza, Eigenheimer, and Paul Kruger. 

In this country trials as h) disease resistance have been carried on at a number of 
the experiment stations, notably at the Vermont Statiem, where breeding and selec¬ 
tion experiments for increased resistance are under way. In this country no variety 
seems esj)ecially preeminent in resistance, but Dakota Red, Rustprot)f, Irish (yobbler, 
Sir Walter Raleigh, Doe Pride, and White Beauty deserve mention as of the resistant 
class. 

The eviden<!e at hand seems to justify the ho|K' that by the coordinated efforts of 
potato specialists it will be possible to tlevelop varieties of potatoes combining gen¬ 
eral excellence with a high degree of resistance, and tlie autlior urges all interested 
to aid toward the accomplishment of this end. 

Olub root disease of swedes and turnips, D. A. Oilchrist (County Northumh.^ 
Ed. Com.f Bvl. 3, pp. 23-4'^^ figs. A description is given of club root of crucif¬ 

erous plants and a record presented of experimentH which have been carried on to 
test the effect of different dressings to check the disease. A short account of the 
fungus which causes the disease is also given. 

In the exi)erimente for the control of the disease varying amounts of lime were 
employed at different dates, and on the whole it was found that the application of 
lime to be most efficient should be made a considerable time in advance of the sow¬ 
ing of the crop. In some of the plats the best results were obtained where from li 
to 2J tons of lime were applied 2 years before seeding. In the most extended series 
of experiments, which covered several years^ observations, the best results were 
obtained where 1} tons of lime per acre were applied to all the plats 4 years before 
seeding. This treatment resulted in a considerably increased total yield and a 
greatei freedom from disease. 
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A disease of artichokes, F. Parisot (Jour. Agr. Prat.y n. aer.y 10 (1906)^ No. S8y 
pp. S69-J71).-—A disease ol JerusaleTii artichokes caused by the fungus ScUrotinia 
libertiarui in described. 

The disease is charac'U^rized by tlie appearance on the lower part of the stalks of 
brownish spots, which, as they become older, assume a tawmy color. These spots 
frequently arise (in the lower roots and also on the tubers, but are seldom observed 
more than 20 or 30 cm. above the soil. At the time of the development of these 
spots the plant lieconies dried out, taking a brownfsh color, the leaves wilt, and fall¬ 
ing from the plants become rapidly disintegrated on the ground, and the roots and 
tubers likewise rot rapidly. 

For the prevention of this disease various methods have been suggested, but prob¬ 
ably the most cffnaent is that of rotation so that artichokes will not occupy the same 
ground oftener than once in 3 or 4 years. The same fungus is known to attack pota¬ 
toes, beans, corn, carnits, beets, ruta-bagas, sunflowers, and hemp, and these crops 
should not used in any rotation where an attempt is made to get rid of the fungus. 

Some diseases of cotton, (i. V’^ert (Bol. Agr. [^Stlo Paido], 0 . ser., 1906 y No. 4iPP^ 
166-106y figH. 8 ).—Nob‘8 are given on the fungus and insect enemies of cotton, princi¬ 
pal attention Iwing paid to the anthratmose caused by Colletotrichurn gosnypU. This 
disease is descrilnvl at considerable length, the infoimation being largely based on 
the publhiations of this Departnu‘nt. 

Spraying for cucumber and melon diseases, W. A. Orton ( U . iS . Dept. Agr.y 
Fhrmers* Bid. JiSly pp. 24, <^).—The purpose of this bulletin is to describe briefly 

the common dist^ases of cuc^urbits and the practical requirements for their control. 
Among the diseases described are the downy mildew, leaf blight, anthracnose, a 
number of miscellaneous leaf diseases, bacterial wilt, and fusarium wilt. 

The author briefly Hummarizes experiments carried on at a number of experiment 
stations on the control of cucurbit diseases, and gives the results of spraying experi¬ 
ments made under his direction at Charleston, 8. C., in cooperation with the South 
Carolina Station. Directions for spraying are given in detail. The author’s investi¬ 
gations showed that at a cost of $fl.22 per atjre 6 applications could be given cucum¬ 
bers during a season. The experiments at Charleston resulted in the production of 
160 baskets per ai^re, which were worth at market rates about $115. This was prac¬ 
tically entire gain, as on account of the severity of the disease the plants would 
have betm destroyed if they had not been sprayed. 

Notes are given on the control of downy mildew, powdery mildew, and anthrac¬ 
nose, which sometimes attack cucumbers grown under glass. 

Diseases of plants cultivated under glass, L. Mangin (Rev. Hort. [Pam], 77 
(1906) y No. 17, p. 414 )-—In order to combat the principal diseases of plants grown 
under glass, the author recommends the sterilization of the soil by heat or steam and 
spraying the plants with copi)er fungicides or naphthol. 

The copper has the disadvantage of staining the plants, and this may be avoided 
by the substitution of naphthol for the other fungicides. Naphthol in the propor¬ 
tion of 1 part to 10,000 is sufficient to prevent the germination of the spores of mil¬ 
dew and drop disease, the two jirincipal diseases of plants grown under glass. The 
use of lysol in the proportion of 5 parts to 10,000 does not prevent the germination 
of the spores of these fungi. 

Ooncerning the gummosia of oranges, A. L. Herrera ( Com. Par. Agr. [ifmoo], 
Cite. 19, pp* 4, fig* i).—A description is given of the foot rot orgummosis of oranges, 
which has become a serious disease in MichoacAn. 

The disease, according to the author, is probably due to the fungus Fusisporium 
limonii, and all species of citrus fruit seem to be subject to its attack. As a treatment the 
author recommends the removal of the soil for a distance of a meter about the trunk, 
exposing the upper roots. The roots may be treated with solutions of sulphurous 
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acid, carbolic acid, etc. Trees should not be plante<i in too heavy shade, and care 
should be exercised in the use of nitrogenous fertilizers. Attention should be paid 
that the roots should not l)e injured during the <‘ultivation of the soil, and where 
trees are dead replanting should not ht‘ made in the same loi‘ation. 

Leaf curl and plum pockets, P. Passy (Her, Hmt. [PomJ, 77 [wOo)^ Xo. 14jpp- 
S40t 6 ).—Illustrated descriptions are given of leaf curl, cause<l by Kjixtscuif 

deformnnSf and plum pc»ekets, due to fltoaHcus ITaphriun] pruni. For the prevention 
of these diseases it is recoinmende<l that the affected leaves and fruits l)e <ie8troyeil 
and the trees thoroughly sprayed late in winter with a rather strong solution of cop¬ 
per sulphate. 

Notes for the recognition of the principal diseases of the grape, (1. Hertoni 
(Coltivatorey 61 {1906)^ Xo. pp. ‘7,1-76). —Brief directions are given h)r the recog¬ 
nition of the principal diseases of the grape, the tfiffenuit diseases being groupetl 
according to the part of the plant affected. 

Grape anthracnose, K. /vrn\uEwicz (AVr. 17/., (IU06), Xo. 006 , pp. 76, 77 ).— 
For the prevention of anthracnose of the grape, the author recommends a winter 
treatment in which the vines shouM he thoroughly washed or sprayed with a solu¬ 
tion of 10 kg. sulphuric acid in 100 liters of water. This should h(» apj>lkHi during 
the dormant period of the vines, and should hi' follow’c'd during the grow ing season 
by 2 or 8 treatments of the foliage at 10-day intervals with powdered lime hO kg., 
cement 25 kg., and mineral superphosphate 25 kg. 

The treatment of Botrytis on grapes, P. nn lv Bvtime {Rer. 17/., [1906), 

Xo. 604i PP‘ 67-39 ),—A rejH)rt is given of experiments in which a large numlxT of 
fungicides, Ixjth in liquid and powdered form, were tested for the i>revention of the 
gray rot of grapes, caused by Rofn/fh cinerm. In addition comparisons were made 
of the effect of removing the leaves and of reducing the amount f>f nitrogenous fer¬ 
tilizers in proportion to the phosphatic ones used in the vineyards. 

In all, 6 forms of powder and about one dozen liquids wn^re testcil. The results of 
the treatments shower! that in a season unfavorabU» to the (h»velopment of this 
disease no treatment seemed to show any material redu<*tion in the <liseiise from that 
observed in the check plats. It is believe<l, however, that if the season had been a 
rainy one some of the fungicides w’ould have shown a inarktHl influence in the 
reduction of disease. Modifying the formulas of fertilizers in general use would 
probably have an effect on the rediadion of the ilisease, an<l shallow cultivation is 
recommended to replace deej) cultivation, whiidi brings about too great nitrification 
in the soil. 

Treatments for the prevention of powdery mildew, M. CJkhcelet {Rev, 17/., 
33 (1906), No. 693. pp. 443-446 ).—The author recommends washing grapevines with 
a mixture of water 100 liters, sulphuric acid 5 liters, and sodium hyf) 08 ulphite 1 kg. 

This should be applied to the vines Ixjtween December 1 and February 1, or an 
application of a 10 per cent solution of sulphuric acid may be used. This should 
be followed during the season with other treatments, for the first of which is recom¬ 
mended a mixture of copper sulphate 1.5 kg., sublimed sulphur 2 kg., lime 0.75 kg., 
and water. For later treatments the quantity of copper and sublimed sulphur is 
increased about 50 per cent. These proportions will make about 1 he<‘toliter of 
fungicide. 

Powdery mildew and TTncinula spiralis, P. Pacottet (Rev. VU.,3S (1905), No. 
601, pp. 681-686, figB, 3 ).—A description is given of the conidial form of the powdery 
mildew and its relation to the perfect form, UnciniUa spiralis. The life history of the 
conidial form is described at length and notes given oh its distribution in France, 
methods of control, etc. 

The black rot, F. VAssiLUkRE (Rev. Vit, 24 (1906), No. 605, pp. 66-70).—hn 
account is given of the appearance, distribution, and periodicity of attacks of black 
rot in France. 
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This disease was first observed at Ganges in 1885 and quickly spread throughout 
other portions of France. For combating the disease the thorough use of Bordeaux 
mixture is advised, the applications to be made with reference to the periods of fun¬ 
gus invasion. 

ZnTMions of black rot in 1904, J. Capus (Rev. Vit., 23 (1905), Nos. 594, pp. 
485-489; 595, pp. 623-528; 590 ^ pp. 549-552; 597, pp. 574-577, jig. 2).—The r^ults of 
the author’s observations on the appearance and ijeriodicity of black rot in 1904 are 
given. The relation between the api)earance of the fungus and the atmospheric con¬ 
ditions are discussecl at (considerable length. ^ 

The treatment of black rot, A. Prunet (Rev. Vit., 23 (1905), No. 5.93, pp. 
461 -464 ).—The author recognizes 2 forms of blaik rot invasion. The first is caused 
by the (ievelopiuent of the fungus from the spores carried over during the winter, 
and the second, which api»ears later, develops from the 8i><>res produ(;ed during the 
primary invasion. 

For the reduction of the first invasion, all fruits which remain on the vines should 
be destroyed, as well as the foliagt^ on the ground, and for the later attacks the use of 
fungicides is recommended. Tlie first applic^ation should l>e made when the plants 
have attained 2 or 3 small lf*aves, and this should be followed at intervals of from 8 
to 10 days during the season. Fungicides containing 3, 4, and 5 per cent copper sul¬ 
phate have l)een tested, and it was found that a 2 j>er cent solution is to be preferred 
in combating the black rot. 

Oombined treatment for the prevention of diseases of the grape, F. Zach- 
AKEWioz (to. T’iV., 23 (190.^)), No. 593, pp. 476-478). —For the prevention of downy 
and {M)wdery mildew and white rot the author recommends an early application of 
a fungicide composed of copp(*r sulphate* I kg,, powdiTed soap 1 kg., and water 100 
liters. 

If the season is exceptionally rainy the addition of J kg. each of the copper sul¬ 
phate and soap is recommended. For the later applic^ations the author recommends 
powdering the vines with crude jfiaster 70 kg., powdered soap 5 kg., and sulpho- 
steatite 25 kg. A second treatment with the liquid fungicide just before flowering 
is recommended, to Ix^ followed later by an application of triturated sulphur 80 kg. 
and sulphosteatite 20 kg. 

A new rose disease in Austria, G. Kock (Ztschv. lAtndw. VersueJmv. Oesterr., 8 
(1905), No. 7, pp. 660-666, jig. 1). — Notes are given on a newly recognized disease of 
roses. It is said to be caused by (huiothyrium. iverusdorjfiir, a recently de8cril>ed fun¬ 
gus that attacks the rose i^anes, causing serious losses. An outline of experiments 
conducted for its repression is given, in which the cancjs were treated wfith a copper 
lysol mixture, Bordeaux mixture, and a trade solution known as Kerrow. No 
results are reported. 

Sulphur fungicides, J. M. Uuillon (Rev. Vit., 23 (1905), No. 590, jyp. S78-S8S). — 
The author describes the preparation of fungicides composed of Bordeaux mixture 
and different fonns of sulphur. 

He says that when freshly mixed these fungicides should have a greenish color, 
which as the mixture stands, becomes gray and later black. The advantage of the 
use of such a mixture is that it j)ermits of the simultaneous treatment of grapevines 
for protection against both pnwdery and downy mildew. The principal disadvan¬ 
tage is due to the fact that the sulphur does not dissolve but is held in supension in 
the mixture, and this requires constant stirring. 

The settling of the sulphur from the mixture may be retarded somewhat by the 
formation of a gelatinous oxid or carbonate of copper, but liot wholly checked. 
When the freshly prepared combined Bordeaux mixture and sulphur is properly 
applied in good season, its action is said to be superior to that of the ordinary Bor- 
deaax, supplemented by the use of dry sulphur. 

The adherence of copper fungicides, J. M. Guillon and G. Guirand (to. Vit ., 
$8 (JM), Ab. 599, pp. In continuation of the authors’ previous expert- 



ECONOMIC ZOOLOGY-ENTOMOLOGY. 


676 


merits (E. S. R., 10, p. 651), the adherence to vejtetation of different solations of 
copper has been ntudied. When applied to field conditions, their earlier theoretical 
conclusions were confirmed to some extent. 

The relative adherence of the different solutions when freshly prepared is given in 
the following order: Those fungicides containing soap, bicarlx»nate of stxia, neutral 
carlxinate of s<jda, lime, potassium carbonate, eau celeste, and verdigris; fungicide 
containing gelatin; those to which niolassea is a<lded; and finally, neutral verdigris 
solution. All the solutions were found to be more adherent if applieil when very 
fresh. Bordeaux mixture preserves its ailherence for an especially long time if the 
temperature is high, while the fungicides containing soda comjxuinds, as well as Bur¬ 
gundy mixture, and those containing soap rapidly lose their adhesiveness when the 
temperature Ix'comcs very high. 

The fungici<leH in most common use are grouix'd in the following order, based upon 
their atlherence: Tlmse containing carbonate of soda and Burgundy mixture, Bor¬ 
deaux mixture, and neutral verdigris solution. 

The adherence of copper fungicides, K. (’iiitard and F. Borchkt (Rei\ Vit.y ^4 
( 190/}), No. f! 04 , pp. —Reviewing the \\<»rkof Uuillonand (louirand (K. S. R., 

10, p. 651) the authors claim that the conclusions given for adheremce are based upon 
theoretical consi<lerations ami are not applicable to field practice. 

To test the adherence of Bordeaux mixture, soda Bordeaux, and verdigris solutions 
experiments were carried on in 9 districts, the <1 iffereut solutions being sprayed upon 
the vines in 2 or 8 per cent solutions for the Bordeaux mixtures and 1 per cent solu¬ 
tion for the verdigris, the quantity of li(piid used varying from 8iH) liU*ra per hectare 
for the first treatment to 1,880 liters for the fourth treatment. 

Summarizing th<^ authors* observations the solutions may l)e ranked in the ftdlow- 
ing order, based upon the average of all their investigations: Neutral verdigris the 
most adherent, followed by what is called an adherent mixture of verdigris, Bordeaux 
mixture, and Masson’s soluticm. Under the meh'orological conditions in the vine¬ 
yards of Vaud the neutral verdigris s<dution was by far the most adherent of any of 
the fungicides tested. 

ECONOMIC ZOOLOGY ENTOMOLOGY. 

Winter manual of practice in economic zoology, H. A. (iossard {Ohio Sla, 
BuL J()4, pp, S6, Jigs. II).—Jn order to outline correct practice in combating injurious 
insects during different seasons of the year, the author proposes to issue a manual 
on this subject for each of the 4 seasons. The present one is the first of the series. 

Many of the insects mentioned in this bulletin may be more effectively controlled 
by insecticide work during other seasons than winter, but good work can be done in 
winter and the farmer usually has considerable spare time during this season. Atten¬ 
tion is called to the importance of clean farming and fall plowing in the control of 
insect pests. These practices are important in general field work, and even more so 
in the vegetable garden. 

Notes are given on the condition in which various insects hibernate, such as cut¬ 
worms, grasshoppers, asparagus beetles, squash bug, scpiash borer, pea weevil, 
cucumber beetle, Harlequin cabbage bug, bean weevil, etc. The relation of birds to 
the farmer is also briefly discussed, with an account of the feeding habits of chicka¬ 
dee, white-breasted nuthatch, golden-crowned kinglet, blue birds, woodpeckers, 
hawks, owls, shrikes, etc. 

In a discussion of orchard practice, attention is called to the winter state of certain 
orchard pests, including various plant licxj, senile insects, tent caterpillars, fall web- 
worm, codling moth, bud moth, apple-tree borers, fruit-tree bark-borer, pear psylla, 
plum curculio, peach-tree borer, and other pests affecting cherry, grape, and small 
fruita. These pests and others are presented in a table showing the crop affected, 
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the stage in which the insect passes the winter, the features by which it may be 
recognized, and the treatment to be applied. 

The gn^ouse and wild turkeys of the United States, and their economic 
value, S. D. Judd ( U, S. Dept, Agr. Bur. Biol. Survetj Bui. 24 , pp. 55, pis. 2 ).—An 
account is given of the feeding habits of prairie hen, heath hen, lesser prairie hen, 
sharp-tailed grouse, sage grouse, ruffed grouse, Franklin grouse, dusky grouse, willow 
ptarmigan, white-tailed ptarmigan, and wibl turkey. 

In connection with prairie hen and ruffed grouse an account is also presented of 
their preservation and propagation. The 12 species of 'grouse which occur within 
the limits of the United States including Alaska may be lirranged in three groups 
according as they occupy the open plains, forested regions, or the mountain summits. 
Attention is called to the diminution in numbers in most of these important game 
birds, incliuling wild turkey, and to the desirability of having experiments instituted 
to determine the feasibility of propagating them in a semidomesticAted condition. 

Detailed notes are given on the feeding habits of all species concerned, as based on 
the examination of stomach contcmts. 

A new method of destroying field mice, E. Schribaux (Jour. Agr. Brat.,n. ser., 
9 (1905), No. pp. 708-710). —A comparison was made to determine the effective¬ 
ness and relative (iost of baryta bread and LoeffleFs virus in destroying field mice. 

As a result of these exi)eriments it was found that baryta was not only very 
efficacious in destroying mice but was easy of application and comparatively inex¬ 
pensive. The treatment of 1 hectare of infested ground with baryta cost about one- 
half as much as treatment with Loefiler’s virus by the ordinary method and about 
the same as the modified method of applying the virus. The virus, however, in the 
author’s opinion suffers from the disadvantage of l)eing uncertain in its effects. 

Injurious insects and other animals observed in Ireland during the year 
1904, G. H. Carpenter ( Econ. Proc. Roy. Dublin Sor., 1 (1905), No. 6, XIV, pp. 281- 
S05, pis. 4)‘ — T'ipula oleraeea continues to cause damage to cereals by attacking the 
roots. In some localities whole fields of oats were destroyed by the larva? of this 
pest. 

In controlling the inse(!t it is desirable that pastures be closely grazed before plow¬ 
ing, and that potatoes or a similar crop be grown on the soil before oats and other 
cereals. Biological and economic notes are also given on the frit fly, Clilorops iscniopus 
on barley, millipedes, Tylenchus (levastatrix on oats, cabbage-root maggot, Pegomyia 
hetsc, pea weevil, Lipura omhulans and Lohmannia iusignis on kidney beans, Acidia 
heraclei on celery, pear midge, apple-plant louse, black-currant mite, Rhahdophaga 
heterobia on willows, etc. 

The study of insects, M. T. (Jook (Estac. (^eut. Agron. Cuba Circ. 14i pp. 7, pis. 
S ).—A brief account is given of the structure and classification of insects for the use 
of farmers and fruit growers. 

Insect notes (Agr. News [Barbados], 4 (1905}, Nos. 90, p. 298; 91, p. 314; 92, p. 
330, figs. 4 ). —Citrus plants are said to have l^en attacked by Epicverus ravidus. Brief 
notes are given on beneficial insects in cotton fields, cane fly in Barbados, hair-follicle 
mite of pigs, corn earworm, knapsack sprayer, and spraying cattle for ticks. 

Entomological notes, J, Kotinsky (Hawaii. Forester and Agr., 2 (1905), No. 9, pp. 
266-269). —In this article the author discusses mango weevil, Asiatic ladybird, 
towoomba ladybird, and San Jos6 scale. 

The Asiatic ladybird has been introduced into Hawaii, but the importance of this 
beetle in the destruction of scale insects in the Territory has not been determined. 
Khizobius towoomb was observed feeding upon various scale insects. The present status 
of San Jos6 scale ivas also briefly outlined. 

Beport of the nursery inspector, A. E. Stene (Ann. Rpt. Bd. Agr. R. L, 20 
( 1904 ) y pp* 24-48, pis. 2). —A copy is given of the nursery inspection law of Rhode 
Inland with a commentary on the purpose and operation of the law. Brief notes are 
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also given on fumigation and inspection under the law and the construction of fumi* 
gation houses. Brief abstracts are also given of the inspection laws of other States. 

Ii\juriou8 insects, F. Corboz (Chron. Agr, Vaud^ 18 {1905), Nob, 11, pp, ^65-ie69; 
1 $, pp, 990-993). —An account is presented of the habits, life history and means of 
combating cabbage maggot, Ortalis cerad, onion maggot, larvfe of crane flies, plant 
lice on apple, pear, plum, peach, cherry, and gooseberry, Tjecanium persiciv, and 
oyster-shell bark-louse. 

Field experiments and observations on insects injurious to Indian corn, 

8. A. Fobbbs {lUinoiB St(i. Bui. 104 , pp: 95-159, fig. 1). —Corn suffers considerable 
injury from year to year from the attacks of timothy billbugs, of which Sphenophorus 
parvuluB was perhaps the most important 8|)ecies observed in the work reported in 
this bulletin. 

In timothy fields near infested com from 50 to 75 per cent of the timothy bulbs 
were infested. Adjacent corn fields were injured so that the yield was reduced from 
60 to 20 bu. per acre. Careful ol)servations in one field indicated that billbugs had 
affected about 29 per cent of the hills of corn, diminishing the number of stalks to the 
extent of 14 per cent and the number of ears 40 per cent. In this field the total loss 
was estimated at 18 per cent of the crop. A large proportion of this injury may be 
prevented according to the author’s observations by early fall plowing of the timothy 
sod, and it is recommende<l that corn should not be planted on timothy sod recently 
plowed. 

The corn-root aphis was carefully studied from the standpoint of its life history 
and also with regard to successful remedial measures against it. In this study 
observations were made on the agency of ants {LoBins aUrnm) in carrying the root 
lice from place to place. In work on insecticide remedies against this pest it was 
found that by means of disking the ground 8 or more times before the corn was 
planted the number of hills infested by ants was reduced by 64 per cent and those 
nfested by the root lice by 82 per cent. 

In one instance a single treatment with the disk harrow, as soon as the ground was 
dry enough to be worked, reduced the number of insects in the field by 90 per cent. 
This remedy is, therefore, strongly recommended on account of the fact that the 
extra tillage is not only effective in destroying the corn-root aphis but is of advantage 
in putting the soil in better condition for the corn crop. I ncidenttilly, it was observed 
that infested corn land planted once to oats l)ecome8 freed of the root aphis. 

Elaborate experiments were carried out in determining suitable insecticide methods 
in controlling chinch bugs. In the use of barriers it was demonstrated that chinch 
bugs could be effectively kept in check for 4 weeks by means of a strip of coal tar 
which cost at the rate of $22.40 a mile. In dry years the barrier must be kept intact 
for 10 days and in wet years perhaps as long as 30 days. It was found necessary to 
pour fresh tar along the line about 3 times every 2 days. In case the barrier, for 
any reason, should prove ineffective the chinch bugs may l)e destroyed by the use of 
kerosene emulsion. For this purpose a 4 per cent emulsion was found highly 
effective and not injurious to the corn. 

The emulsion was used at the rate of about 2 gal. per acre and was simply flirted 
upon the com by the hand. A single treatment was, in some cases, sufficient to 
r^uce the chinch bugs below the danger point. It required a man about 2 hours to 
treat an acre which would give an average of about 5 acres for a day’s work. Whale- 
oil soap at the rate of Hb. to 1 gal. of water is also found to be a safe and successful 
insecticide for the destmetion of chinch bugs, but its cost is about 3 times that of the 
kerosene emulsion. 

The literature relating to the use of the gasoline blast lamp in the destruction of 
insects is reviewed in considerable detail. The author had already tested this device 
in the destruction of other insects and experiments are reported in the bulletin of its 
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effectiveness in the control of chinch bugs. It was found that by giving 2 or 3 treat¬ 
ments at intervals sufficient to allow the chinch bugs which fall off uninjured to crawl 
upon the corn again, badly infested corn could be almost completely freed from 
chinch bugs, but corn was alfnost sure to be somewhat injured unless care was 
exercised. 

Insects and diseases of tobacco, M. T. Cook and W. T. Horne (Estac, Cent, 
Agron, Cuba Bui. /,/>/>. plif- 7). —In this account the author devotes attention 
chiefly to the tobacco horn worm, cutworms, species of Prodenia, Epitrix parvula; 
cigarette beetle, and other less important tobacco insects. 

A test was made of fumigating infested tobacco with bisulphid of carbon and 
hydrocyanic-acid gas. These materials were used at a greater strength than was 
required to destroy the cigarette beetles or other insec^t pests. Apparently the 
quality of the tobacco was not injured thereby. Notes are also given on other 
insecticide treatments for tobacco insects together with an account of mosaic disease, 
tobacco leaf spot, Orolmiche mmom^ apd other parasites. 

Insect pests of the carrot, P. Lesne {Jour. Agr. Pral.^ n. ser.j 10 {1905)^ No. 
pp. 16-19y pL 1). —The larvfc of the crane fly are reported as causing great damage to 
carrots. Notes are also given on Psila romcy Depremtria mrvom.y etc. 

The potato moth, C. Fuller (Natal Agr. Jour, and Min. Rec.y 8 (1905), No. 5, 
pp. 878-870y pi. 1). —A serious outbreak of this insect is reported in which about 25 
per cent of the potatoes on one estate were <lestroyed for several years in succession. 
The habits of this pest are briefly discussed. 

In preventing serious injury from the potato moth it is desirable that infested 
seed should never be planted; the soil should be thoroughly (titivated and care be 
taken not to leave any tubers exposed since they may become affected in the field. 
The moths may be captured to some extent by the use of lantern traps. Potatoes 
should be stored in rooms, barrels, or other receptacles wdiich the moths can not 
enter. Bags do not prohnit the tubers from infestation. 

Caterpillars which may hatch upon the potatoes between the time of digging and 
storing may be destroyed by dip])ing the tubers in a solution of corrosive sublimate. 

The social organization and breeding habits of the cotton-protecting 
kelep of Guatemala, O. F. Cook (U. S. Dept. Agr.y Bur. Enl. Bui. 10y tech, ser.y 
pp. ,56). —The report presents evidence to show that the breeding habits of the Guate¬ 
malan kelep and its methods of founding new colonies are essentially different from 
those of true ants and (juite strikingly resemble those of the honey bee. 

In the author’s opinion this type of organization will facilitate the establishment 
of the kelep in the cotton fields of the South, provided the insect is able to with¬ 
stand the climatic conditions of that region. The author discusses in considerable 
detail the social organization of the kelep with comparative notes on the organiza¬ 
tion of other social insects, including the ants, termites, bees, bumblebees, etc. 

As a result of a continued study of this insect it is believed that it furnishes con¬ 
siderable protection against the boll weevil, does not attack plants, is not a true ant, 
and may be established in colonies in the Texas cotton fields. 

Spraying experiments for San Jos^ scale in 1905, T. B. Symons and A. B. 
Gahan (Maryland Sta. Bui. 107, pp. 67-62). —Spraying is now recognized in Mary¬ 
land as a part of the general routine of orchard work, and satisfactory results 
obtained from intelligent spraying indicate the profit from this operation. 

During the year a number of insecticides were tested. Kerosene limoid in a 20 
per cent solution interfered very little with the breeding of San Jos6 scale and the 
trees were nearly as badly infested in the fall as were untreate<l trees. In 25 per cent 
solution the insecticide was slightly more satisfactory, but in no case did the results 
compare with lime, sulphur, and salt. 
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Lime, sulphur, and caustic soda without cooking gave satisfactory results, but was 
not as effective as boiled lime and sulphur. Lime and sulphur (20-15) or lime, sul¬ 
phur, and salt (20-15-12) boiled for 45 minutes gave very good results, and demon¬ 
strated anew the effectiveness of this wash. The results obtained from the use of 
Kill-O-Scale, Con-Sol, scalecide, and horicum w’ere not promising. The author 
recommends lime and sulphur as the most satisfactory spray for San ,Jos<5 scale. 
Wherever possible it is best to boil the mixture, otherwise a fairly satisfactory solu¬ 
tion may be made by the use of caustic soda. 

Formulas are given for the preparation of these insecticides. Where only one 
application is made it is recommended that treatment he postponed as late as possible 
in the spring. 

The San Jos^ scale in Mississippi, and the lime-sulphur-salt wash, G. W. 

Herrick {MwsiMtppi Sta. Bui. 90, pp. M, scale has been known to 

occur in Mississippi since 1897. 

Lime-sulphur-salt wash is believed to be the best remedy for this pest. A formula, 
20-15-10-45 is recommended, and the author boiled the mixture for 2J hours. When 
applied in February during a rain storm the results were not wholly satisfactory, but 
a second treatment in December destroyed about 90 per cent of the insects. The 
author states that the mixture can be made satisfactorily by boiling 1 hour. Brief 
directions are given regarding pumps, nozzles, pruning orchards, summer treat¬ 
ment, etc. 

In one case an brchardist was able to hold the scale insect in check by severe 
pruning and painting the branches and trunks with a thick coat of lime-sulphur-salt 
wash. For summer treatment kerosene emulsion prepared according to the formula 
2 lbs. soap, 4 gal. soft water, and 8 gal. kerosene is rec;ommended. 

Beport on work done in 1901-2 in the control of San Josd scale and other 
dangerous insect and fungus pests, J. H. Stewart (West Virginia Bta., 190S^ 
pp. 64, pla. 6 ).—In this report the author presents a financial statement of the dis¬ 
bursements and receipts in the work of exterminating nursery and orchard pests, 
and also an account of the experiments carried out along this line. 

The purpose of the State law under which the work was carried on was to prevent 
the introduction of insect and fungus diseases or their further distribution after being 
introduced, the inspection of nursery stock and orchards, and the adoption of meas¬ 
ures for eradicating pests. A list is given of the nurseries inspected with notes 
on the extent of work done. During ^e years under report 98 orchards, aggregat¬ 
ing about 270,000 trees, were inspected. The distribution of San Jo86 scale waa 
mapped out. 

Experiments were carried out in controlling San Jos6 scale by natural enemies, 
fumigation, and spraying. In orchard work fumigation suffers from several disad¬ 
vantages, including expensiveness, inefficiency, and danger. Notes are given on the 
application of crude oils, whale-oil soap, lime-sulphur wash, potash-sulphur spray, 
and other insecticides. A number of bulletins previously issued by the station and 
already noted are included in the report. 

The San Jos^ scale, A. Maclellan (Ann. Rpt. Bd. Agr. R. /., SO (1904)t pp* 
114^116), —The economic importance of this pest is briefly discussed. As remedies 
for the San Josd scale, the author recommends a lime-sulphur-salt mixture contain¬ 
ing 40 lbs. lime, 20 lbs. sulphur, and 15 lbs. salt, as well as other similar formulas. 

The San Joa^ scale and gypay moth, E. H. Armstrono (Ann. Rpt. Bd. Agr. 
R. J., SO (I904)y pp* lOS-119, pi. i).—Particular attention is given in this article to a 
discussion of the appearance, life history, habits, and distribution of the gypsy moth 
with especial reference to suitable means for controlling the pest. 

The black-currant gall-mite, P. M. Thomson (Mem. Roy. Caledonian Hori. Soc., 
1 (190S), pt. i, pp. 63-76, figs. Ihis account of the habits, life history, and 
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means of combating Eriophyes ribis is largely quoted from the writings of C. War- 
burton. It is urged that in order to combat this pest successfully all the fruit grow¬ 
ers of a given district must cooperate. 

Diaspis pentagona on the mulberry and other insect pests (Or&n, Agr, 
[Argentina]f 1 {1905), No. 7, pp. 91-90). — Diasph pentagona is said to be one of the 
most important pests of mulberries, and notes are given on its habits and life history 
and on artificial methods for controlling it. These methods include the use of mix¬ 
tures containing heavy oil of tar and carbonate of soda or kerosene fish oil and car¬ 
bonate of soda. 

The mango weevil in Hawaii, D. L. Van Dink {Ilaivaii. Forester and Agr., 2 
{1905), No. 8,pp. SSl-233). — Cryptorhynchus mangiferie was found in July, 1905, in 
the seeds of mangoes. 

It appears that this mango pest, while wi<lely distributed throughout the Tropics, 
has been recently introduced into Hawaii. Ttie life cycle of the insect is passed 
chiefly within the seed and the pest is therefore a difficult one to combat. In the 
first lot of mangoes examined about 60 per cent w as found to be infested. A strict 
quarantine is recommended, together with the destruction of all infested fruits which 
fall to the ground. If the adult beetles feed upon the leaves of the mango they may 
be poisoned by arsenicals. 

Two new shade tree pests, M. V". Slinqerland {New York Cornell Sta. Bui. 233, 
pp. 47-02, jigs. 8). —The author reports the o(x;urrence of Kaliosysphinga ulmi on 
English and Scotch elms. 

This insect probably occurs quite generally in New' York State. Sometimes 20 or 
more larva3 were found mining in a single leaf. The larva? produce blisters on the 
elm leaves, which show a dirty white color and shrivel up. On the Euro|)ean alder 
K. dohrnii was observed. This insect also produces brown mines or blisters on the 
leaves of the European alder. It is believed that it was introduced into America 
about 20 years ago. The pest has lieen noted in a number of localities in New York 
State. The*life histories of both species are discussed. 

In combating these pests it has been found sufficient to bury the cocoons from 2 to 
4 in. under the soil. By removing 1 or 2 indies of the sod or soil from beneath 
infested trees about May 1 and burying it or otherwise treating it the pest can be 
controlled. 

The fir Pissodes in the Vosges, M. Henry {Bui. JSoc. Sci. Nancy, 3. ser., 0 {1905), 
No. 2,pp. 19-26, pi. 1). —The author describen Pismdes pice.T, with notes on its habits, 
life history, and injurious effects upon the fir trees. In order to combat this pest it 
is desirable to mark all trees which show signs of infestation during the winter and 
to cut these trees before the inseijts emerge in the spring. After such trees are felled 
the bark should be removed in order to destroy the beetles underneath it. 

The buffalo carpet beetle, J. Fletc’her {Canad. Ent., 37 {1905), No. 9, pp. 333, 
Jig- 1) .—This pest appears to be increasing in importance in Canada. In some 
localities it has been found in considerable numbers on flowers out of doors. 

Notes are given on the habits and life history of the pest. It is suggested that the 
beetle may be prevented from entering houses by the use of fine mosquito netting 
put on early in the season. Carpets should be regularly and thoroughly beaten out 
of doors, and all crevices should be treated with benzine, gasolene, or some similar 
insecticide. 

Modem beekeeping; its helps and hindrances, J. W. Blake {Mem. Boy. Cole- 
doniafi Ilort. Soc., 1 {1905), pt. 1, pp. 42 - 47 ). —A brief discussion is presented of the 
comparative merits of different breeds of bees, the practical devices necessary for 
successful beekeeping, foul brood, and other hindrances which may be encountered 
in the business. 

Sericulture in Italy, Ohina, and Japan, H. P. Smith et al. {Mo. Consular Bpts. 
[17. S*], 1906, No, 296, pp. 337-388). —^The present reports are in response to a cir- 
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cular letter addressed to the consular officers in Italy, China, and Japan, requesting 
an investigation of sericulture as conducted in those countries. 

The points covered by the reports include the raising of cocoons, silk reeling, num¬ 
ber of workmen, status, training, and compensation of the workmen, mulberry culture, 
hatching of silkworm eggs, silk manufacture, storage of cocoons, diseases of silk¬ 
worms, government aid of sericulture, etc. 

Report on the condition of the Italian silk trade and on the yield of 
cocoons in Italy in 1904, P. Chapman {Diplo. and Cons. Bpts, [London]^ Misc. 
/Sler., 190Sj No. GS‘2^ pp. 9). —The Italian silk market was in an unfavorable condition 
at the beginning of the breeding season for 1904. The price of raw silk rose consid¬ 
erably, so that certain manufacturers deserted the market, thus causing a fall in the 
value of raw silk. Notes are given on the results of breeding experiments during 
1904. The cross white-yellow breeds are preferred in Italy, especially those of 
Chinese origin. 

FOODS- HUMAN NUTRITION. 

A digest of Japanese investigations on the nutrition of man, K. Oshima 
(r/. S. Agr.y Office ErpL Stas. Bnl. 159^ pp. 224 )•—The Japanese have for a 

number of years been actively engaged in experiments which have to do with the 
nutritive value of foods, food requirements under different (conditions as regards 
occupation and environment, and similar topics, and have also studied many of the 
more technical ixiiestions connected with the general theories of nutrition. 

In this digest the author has summarized dietary studies, digestion experiments, 
and experiments in which the income and outgo of nitrogen were determined, and 
has discussed the work at considerable length. Many of the investigations included 
have been published only in the Japanese language, and hence were not aticessible 
to most investigators outside of Japan. 

The digestibility and nutritive value of cottage cheese, rice^peas, and 
bacon, H. Snyder {Minnesota Sta. Ihd. 92 ^ pp. 259-275 ).—Using healthy men as sub¬ 
jects, the digestibility of cottage cheese, rice, dried peas (soup or pur(^‘e), and bacon 
was studied. 

These foods were combined with one another and with other articles to constitute 
simple rations, but in such a way that the nutrients furnished by the foods specially 
studied constituted a large proportion o^the total ration. Thus, in the experiment 
with cottage cheese 1.1 lbs. was consumed on an average per man per day, this amount 
supplying over 40 per cent of the total protein and 28 per cent of the total fat of the 
ration. In addition to the usual experimental data the nitrogen and specific gravity 
of the urine were recorded. The following table shows the average digestibility of 
the rations studied: 


CoeffiwienU of digestihiliig of rations containing cotUige cheesey rlce.y peaSy and bacon. 


Kind of diet. 

Protein. 

Fat. 

Carbohy¬ 

drates. 

Available 

energy. 

Cottftg'e .... 

Per cent. 
96.30 
91.46 
87.14 
83.90 
94.42 

Per cent. 
96.44 
96.10 
94.42 
96.17 
96.78 

Per cent. 
97.64 
V7.17 
97.19 
95.82 
98.42 

Per cent. 
90.86 
89.81 
90.01 
87.08 
89.57 

Riee ration . 

Dried peas and rice ration. 

Bacon and peas ration. 

Bacon and cottage cheese ration. 


According to the author 95 per cent of the fat and the protein and 97 per cent of the 
carbohydrates of cottage cheese alone were digested, while 90 per cent of the eneiyy 
was available to the body. In the case of rice the values are 83 per cent protein, 98 
per cent carbohydrates, and 90 per cent available energy. The values calculated for 
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peas alone were 80.4 i)er cent digestible protein and 96.20 per cent digestible carbo¬ 
hydrates, and for bacon 92 percent protein (when combined with cottage cheese and 
bread) and 96.17 per cent fat. When eaten with peas the author states that the 
coefficient of digestibility of protein was lower. 

The principal conclusions drawn from the experiments were in effect as follows: 

Cottage cheese prepared from skim milk and enriched with cream is a cheap, 
digestible, and nutritious food, and when the materials for its preparation are pro¬ 
duced on the farm it is one of the most economical foods that can be used. At 2 cts. 
per quart for skim milk and 35 cts. per quart for cr§am cottage cheese compares 
favorably with meats at 11 cts. per pound. No digestion disorders were experienced 
by any of the subjec’ts on account of consuming such a large amount of cottage cheese 
per day. The men were all employed at hard farm labor, and the ration of which 
cottage cheese formed an essential part gave entire satisfaction. 

Rice is easily digested when well cooked, but is no more completely digested than 
other cereal foods. In these experiments the carbohydrates (starch) of rice were 
more completely digested than the proteids. The proteids of rice were not as com¬ 
pletely digested as the proteids of wheat bread. Rice is a food which supplies a large 
amount of carbohydrates and can be used to best advantage when combined with 
such foods as peas, cottage cheese, and meats, which are rich in protein. The rice 
samples used in these digestion trials were selected types of American grown rice, 
and the analyses show that they contained a larger amount of nutritive than is pres¬ 
ent in average imported rice, being equal in food value to flours of low gluten content. 

When peas are used in the ration they supply a large amount of protein, although 
the proteids of peas are not as completely digestible as the i^roteids of rice and other 
cereals. Peas supply the body with about the same amount of digestible nutrients 
as beans. When judiciously combined with other foods peas form one of the cheapest 
sources of proteids for making well-balanced rations. 

Lean baccgi in a ration supplies a large amount of digestible nutrients and available 
energy. Com[)arcMl with other foods bacon fat has a high coefficient of digestibility. 
The proteids of bacon were also found to have a high digestion coefficient. Lean 
ba<x)n contains as much protein and about twice as much digestible fat as other meats, 
making it at the same and even at a higher price per pound a cheaper food than 
many other meats. 

Bacon fat is easily digested, and when combined with other foods it appears to 
exert a favorable mechanical action upon digestion. 

In a number of the tests milk constituted a part of the diet. The actual digesti¬ 
bility of rations in which milk was used was higher than the calculated digestibility of 
the individual foods, showing that when combined with other foods milk exerts a 
favorable influence upon digestibility. 

The specific qualities of some digestive ferments, K. Kiesel (Arc/i. Physiol. 
[rfluger\^ 108 (190/i), No. 6-7, pp. 848-368 ).—Experiments with the proteolytic and 
milk-coagulating ferments of dogs .and cattle led to the conclusion that, with the 
exception of tht^ trypsin and pancreas rennin of the dog, these ferments have a 
specific action upon the casein of the respective animals. 

The importance of specific differences of ferments in infant feeding is spoken of. 
According to the author the casein of cows* milk and dogs* milk possesses different 
properties. When the former is heated to a temperature of 90® C. or above it 
becomes in part insoluble in alkali, which is not the case with dogs* milk casein. 
On the other hand, when dogs’ milk casein is heated to 90® C. or above it unites with 
more alkali than the unheated casein. In other w^ords, it has become acid by 
heating. 

Ohinese bean oil, W. Korontschewsky and A. Zimmermann (Vyestnik Obshch. 
JSig.f Sudeb. i Prakt. Med.f May; aba. in Biochem. Cenibl.^ 4 (1905)y No. 8-9y p. 

Tests with soldiers showed that 95 to 100 per cent of bean oil, such as is used 
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in China as a culinary fat, is digested. When fresh this material is conceded to be 
a valuable nutrient. The oil (which was presumably made from soy beans) is rich 
in olein. 

The fat-cleaving ferment of the mucous membrane of the stomach, A. 

Fromme (Beiir. Chem. Phy»iol. u. Path., 7 (1905), No. 1-S, pp. 51-^76).—The experi¬ 
ments reported furnished an additional demonstration of the presence of a fat-cleaving 
ferment in the mucous membrane of the stomach. One of the (luestions considered 
has to do with differences in the fat-cleaving ferment obtained from <lifferent 
animals. 

The extent of fat digestion in the stomach, A. Zinssek (Beitr. Chem. Physiol, 
u. Path., 7 (1905), No. 1-S, pp. 31-50). —Experiments with normal and diseased 
subjects are reported. According to the author^s results 25 per cent of the fat emul¬ 
sion taken by the normal subjects had undergone cleavage after an hour’s stomach 
digestion. This value is regarded as very probably an underestimate. 

On the influence of copious water drinking, P. B. Hawk (Reprinted from 
Univ. Penn. Med. Bui,, 18 (1905), No. i, pp. —Three experiments are reported 

with healthy men in which comparatively large amounts of water (8,100 to 4,500 cc. 
daily) were added to a uniform basal ration which contained in the fore and after 
periods 500 cc. of water t>er day. Some of the principal concluHions which were 
drawn follow: 

‘‘Copious water dritiking causes an increase<l excretion of nitrogen and phosphorus 
by the urine. The increase in the amount of nitrogen eliminated is due, primarily, 
to the washing out of the tissues of the urea previously formed, but wliich has not 
been removed in the normal processes, and secondarily, to a stimulation of proteid 
catabolism. The increase in the excretion of phosphorus is due to increased cellular 
activity, and the accompanying catabolism on nucleins, lecithins, and other phos¬ 
phorus-containing lM)die8.” 

In one instance the increase in the nitrogen excreted in the urine after the inges¬ 
tion of 9,000 cc. of water in 48 hours was 1.085 grn., or 9.8 per cent above the normal 
output. 

The course of the sulphur excretion, the author states, showed a general tendency 
to run parallel with that of nitrogen, although it was somewhat irregular. 

The influence upon the phosphorus excretion was distinctly different from that of 
nitrogen or sulphur. “ In every instance the excretion of phosphorus was increased 
above the normal on each day of the water j)eriod, the maximum excretion occurring, 
with absolute regularity, on the second day of the increased water ingestion. There 
was a constant tendency for the largest percentage of the ingested fluid to be excreted 
by the urine on the days of copious water drinking. This was indicated by an 
elimination of 28.5 per cent on an ingestion of 2,300 cc. of fluid, as compared with an 
elimination of 90.6 per cent on an ingestion of 6,400 cc. of fluid.” 

Concerning the extractive material of muscular tissue. II, Carnitin, 
W. Gulewitsch and R. Krimberg (Ztschr. PhydoL Chem., V) (1905), No. 3-4, pp. 
3S6-3S0 ).—From meat extract the authors claim that a new substance was isolated 
for which the name “carnitin” is proposed. (For earlier work see E. S. R., 12, p. 
1076.) 

The hydrolysis of proteids. II, Golatin, Z. H. Skraup (Monalsh. Chem., 96 
(1905), pp. 943-964; abs. in Biochem. Cenihl., 4 (1905), No. 5, p. 137). —The cleavage 
products of gelatin obtained by hydrolysis were studied and compared with bodies 
obtained in a similar way from casein. A new acid, for which the name ‘ ‘ Leimsaure *' 
was proposed, was identified. 

The hydrolysis of meat extracts, K. Micro (Ztschr. Untersuch. Nahr. u. Genuss- 
mil., 10 (1905), No. 7, pp. 393-415).—The hydrolysis of meat extract yielded con¬ 
siderable alanm and in addition glycocol and leucin. 
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The protective power of aeparagrin, M. Mt^LLSR (Fuhling's Landw, Zig,, 54 
{1906)y No, 13y pp, .—Investigations showed that intestinal bacteria used 

asparagin as a nitrogenous nutrient in preference to proteid bodies which are soluble 
with difficulty. The nutritive value of the more complex bodies formed from aspara- 
gin by the micro-organisms and the bearing of this synthesis upon the nutrition of 
herbivora are spoken of. 

The value of inorganic salts in metabolism, A. TIirschler and P. von Terray 
{Ztschr. Klin. Med., 57 (1905), No. 1-2; abft. in Biochem. Centhl., 4 {1905), No. 8-9, p. 
258). —Experiments with young dogs showed that an egg diet with a high (content of 
phosphorus in the form of lecithin was more favorable^to gains in nitrogen and body 
growth than a milk and dried meat diet. Clinical experiments are also reported. 

Measuring the body temperature through long periods, E. Oertmann {Arch. 
Physiol. [^Pfluger'], 108 {1905), No. 0-7, pp. 300-322, figs*. 5). —^The author describes 
several forms of thermometers which he has devised for recording body temperature, 
and discusses his methods and those of other investigators. (See also E. S. R., 
16, p. 999). 

Principles of cookery, Anna Barrows {Chicago: American School of Household 
Economics, 1904, ph<- 1, pP-1-54,Jigs. 18; 2, pp. 55-97, jigs. 18; 3, pp. 99-139, figs. IS ).— 
In a series of le^^sons designed for instruction by correspondence differenl. sources of 
heat, methods of cooking in water with dry heat, canning and preserving foods, 
principles of cookery, cooking of meats, vegetables, bread, and related (juestions are 
taken up. 

Notes on food and diet in Cuba, C. F. Lanoworthy {Bostmi Cooking-School Mag., 
10 {1906), Nos. 1, pp. 1-8, jigs. 10; 2, pp. 77-79). —A number of Cuban foo<ls are 
described and food habits and dietetics briefly discussed. 

Studies on an ash-free diet, A. E. Tayix)r {Univ. Cal. Pahs. Path., 1 {1905), 
No. 7,p. 71; ahs. in Biochem. Centhl., 4 (1905), No. 8-9, p. 258). —The diet sele<tol 
furnished 70 to 75 gm. protein, 120 gm. fat, 200 gm. sugar, and less than 0.1 gm. 
mineral salts per day. 

After some days loss of appetite, muscular pains, and other unpleasant symptoms 
were noted. The metabolism of nitrogen and the assimilation of protein, however, 
were little affected. The conclusion was reat^hed that the disturbances noted were 
due to the withdrawal of cations. The results are discussed from the standpoint of 
physical chemistry. 

Meals served for twenty cents at dairies, J. Tribot (Re^). Soc. Sci. llyg. Ali¬ 
ment., 2 {1906), No. 2, pp. 168, Data regarding the food value of meals served 

at Paris dairies are reported with a view to determining the amount of nutrients sup¬ 
plied. This and the 2 following articles are a contribution to the study of French 
dietaries. 

Meals served at restaurants fo^ twenty-three cents and twenty-five cents, 

J. Tribot (Rev. Soc. Sci. Hyg. Aliment., 2 (1905), No. 2, pp. 169-176). —On the basis 
of data gathered in 5 Paris restaurants, the character and nutritive value of meals 
served for a low price are discussed. 

The physiological value of foods served at cheap restaurants in Paris, 

J. Tribot {Rev. Soc. Sci. Hyg. Aliment., 2 {1905), No. 2, pp. 176, 177). —On the basis 
of data collected from cheap restaurants (soup kitchens) in Paris, frequented by 
workingmen, the character and nutritive value of the meals served are discussed. 

Retail prices of food, 1890 to 1904 {Bur. of Labor [IJ. aS'.] Bui. 69, pp. 148- 
SOl, dgrn. i).—Continuing earlier work (E. S. R., 16, p. 688), statistics have been 
compiled showing the retail prices of food in a large number of American cities and 
towns. 

Means adopted for the preservation of foods, Halphen {Rev. Soc. Sci. Hyg. 
Aliment., 2 {1906), No. 1, pp. 81-90). —In a report presented to a committee of 
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the Society of Hygiene regarding the use of antiseptics, recommendation is made 
that the use of chemical preservatives be forbidden with the exception of such well- 
known preservatives as salt, smoke, sugar, spices, etc. 

Food inspection, C. D. Woods {MaineSta, Bui. 119^ pp. 137-lf>2). —Data are given 
regarding the examination under the State pure-food law of a number of samples of 
baking powders and vinegars. 

“While there were low-grade imitation vinegars on the market, no harmful ingre¬ 
dients were found. The fraud in every case was upon the pocketbook rather than 
upon the health of the consumer. . . . The makers and handlers of vinegar in the 
State are in apparent sympathy w ith the purpose of the law and desire to meet its 
requirements.” 

Report of food inspection, C. D. Howard {N. H. Sanit. Bul.^ ^ (1906)^ No. 9j pp. 
183^146 )•—Data are given regarding the samples of honey, canned fruit and vegeta¬ 
bles, jellies, extracts, ete., analyzed under the State pure-food law. 

Report of work in food laboratory, H. E. Barnard {N. 11. Sanit. BuL, {1905), 
No. 8, pp. 118-125). —Of the 426 samples of food i)roducts analyzed in 3 months, 
55.4 per cent w^ere found to be adulterated or to vary from the legal standard. The 
remainder were pure or of standard quality. 

Data are given regarding the examination of the adulterated or sophisticated goods, 
which includes principally canned fruits, jellies and jams, honey, extracts, vinegar, 
molasses, maple sugar and sirup, meat products, d,nd catsups. 

The report regarding the law against adulteration, made to the Chamber 
of Deputies, Fayou.e {Bev. Soc. Sci. Hyg. Aliment., 2 {1905), No. 1, fg). 1-80). — A 
summary, discussion, and exposition of the French laws regarding fraud and adul¬ 
teration. 

Special report of analyses of condensed milks and infants’ and invalids’ 
foods, 0. B. Cochran {Penn. Dept. Agr., Mo. Bui. Dairy and Food Die., S {1905), No. 
5, pp. 20-27). —Analyses of condensed i/iilks, maltt'd milks, and similar goods are 
reported. The conclusion is reached that, as a rule, “ the condensed milks put upon 
our markets are made from milk of fairly good quality.” 

Corn beef containing flour, H. Matthes {Ztschr. Untersuch. Nahr. u. Oenussmtl., 

9 {1905), No, 12, p. 732). —Flour was identified as an adulterant of canned com 
beef. 

[Sweet potato flour], T. M. Whelan {Natal Agr. Jour, and Min. Bee., 8 {1905), 
No. 8, pp. 834y 835). —Experiments with sweet potatoes at the Winkle Spruit Experi¬ 
ment Farm are briefly spoken of, maturity of tubers and other topics are discussed, 
and an analysis of sweet potato flour reported. 

Rotten eggs for food {N. If. Saiiit. Bui., 2 {1906), No. 9, pp. 149,150). —Accord¬ 
ing to data summarized stale or rotten eggs when treated with formaldehyde become 
odorless and are sold to bakers and others for use in the preparation of foods. Prose¬ 
cutions for the sale of such goods have been made in Massachusetts by the State 
board of health. 

Judging egg noodles and similar goods, H. LChrig {Ztachr. Untersuch. Nahr. 
u. Oenussmtl., 10 {1905), No. 3, pp. 153-169). —^The analytical data reported show, in 
the author^s opinion, that egg noodles change somewhat in composition on storing, 
but that, whatever the age, it is possible, on the basis of analysis, to judge of the 
amount of eggs used in their manufacture. 

The rancidity of fat, J. Klimont {Osterr. Chem. Ztg., 8 {1905), No. 11, pp. 249- 
263).—A. summary and discussion of investigations on the cause of rancidity of fat. 

Gbnceming damaged tea, P. Buttenberq {Ztschr. Untersuch. Nahr. u. Oenussmtl., 

10 {1905), No. 1-2, pp. 110-117, fig. f).—-Different methods of packing tea are dis¬ 
cus^, with special reference to the possibilities of contamination with lead used 
for lining tea chests or other packages. 
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According to the author, there is little danger except in the case of tea which has 
become moist in some way. If the tea chests become wet in transport, considerable 
lead may be present in the tea and should be determined in judging of the possible 
use of such damaged goods. 

Pure food division, H. D. Gibbs (Heattk Dept. San Francisco, But., 1905, July, 
pp, Aug., PI). 10, 11). —The data reported cover the results of an examina¬ 

tion of 215 samples of dry red California wines collect'd in the city and county of 
San Francisco. I). F. Ragan contributes some information regarding the amount of 
adulterated wine. 

Judging the quality of wine vinegar, W. FresAnius (Ztschr. Untersuch. Nahr. 
u. Gemmmtl., 10 (1905), No. 1-Si,pp. 121-129). —A paper with a discussion presented 
before the meeting of German Food Chemists in Dresden, 1905. In the author’s 
opinion special attention should be paid to the amount of glycerin present in wine 
vinegar, as this offers a means of judging of the quality of the product. 

ANIMAL PRODUCTION. 

Alfalfa for the growing and fattening of animals in the Great Plains 
region, I. D. Graham ( V. S. Dept. Agr., Bur. Anim. Indus, lipt. 1904, pp. 242-267, 
pis, 5).—In a discussion of alfalfa, a crop which, in the author’s opinion, has revolu¬ 
tionized animal husbandry of the Great Plains region, data based largely on the work of 
the experiment stations and the experience of feeders and hreedeis are summarized. 

Some of the (luestions considered are the composition and digestibility of alfalfa, 
the calculated cost of nutrients supplied by alfalfa and other feeding stuffs, the value 
of alfalfa hay cut at different jieriods of growth, alfalfa as a pasturage, soiling, and 
hay crop, alfalfa meal, and the value of alfalfa, fresh and cured, for different kinds 
of farm animals and for poultry. The importance of this crop as a honey-producing 
plant is also spoken of. 

Finely ground, kiln-dried alfalfa hay is called alfalfa meal, and the author states 
has given satisfactory results as a feeding stuff. “The commercial article is made 
from selected alfalfa and mixed with sugar-beet molasses in the proportion of 75 per 
cent alfalfa and 25 per cent molasses.” 

The high feeding value of alfalfa for all classes of farm animals is pointed out. 
Some of the author’s de<luctions follow: 

Horses and mules, the author states, “thrive on alfalfa pasture. . . . While . . . 
alfalfa is too nch a food for mature horses unless used in coinbination with some other 
roughness, it is an excellent feed for young horst^, as it seems to contain just the ele¬ 
ments necessary to develop bone, muscle, and consequent size. Caution should be 
used, however, in feeding alfalfa to horses, particularly if they have not been accus¬ 
tomed to it. Like other concentrateil feeds, it seems to stimulate all the physical 
processes to such an extent that various disorders of the digestive system may appear. 
This is particularly noticeable in the urinary and perspiratory glands. . . . 

“When alfalfa is fed to horses in considerable quantity the grain ration must be 
proportionately reduced and an abundance of other roughness furnished. When 
horses have attained a mature ago and it is desirable to change from other hay to 
alfalfa, this change must be very gradual, and the alfalfa selected for this purpose 
should be more advanced in growth at the time of cutting than that which is to be 
fed. to cattle or sheep. As a general statement, very ripe alfalfa hay is the best to use 
for work horses and driving horses, while that prepared in the usual way—that is, 
cut when the field is about one-tenth in bloom—is better for the colts. In any event, 
horses that are fed alfalfa hay must be given abundant exercise.” 

For dairy and beef cattle and for sheep alfalfa has given very good results. As 
regards the use of alfalfa hay for pigs, the author states that “it is better to cut it 
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early so that a larger proportion of leaves may be saved and (‘onsequently a larger 
proportion of protein conserved. ... A late cutting, after the leaves have fallen 
somewhat and the stem hardened, is better for horses, but for pigs, especially grow- 
ing pigs, the crop should be so harvested as to save the largest lumiber of leaves. 
Experience teaches also that the third or fourth crop is better for pigs because it is 
softer and more palatable. It is always wise to provide some sort of a trough or rack 
with a floor in it for feeding alfalfa to hogs. . . . 

*‘Alfalfa in its green state, or when used as hay or ensilage, is a flrst-class poultry 
food. Poultry will pasture on it during the suininer and thrive. ... It is best for 
poultry to use the last cutting of alfalfa, as it is softer in texture, has a larger propor¬ 
tion of leaves, less woody matter, and is more succulent than any other cutting. 
While poultry of all classes will eat alfalfa hay, or at least the leaves from it, and 
thrive, it is undoubtedly a better practice to chop it or grind it and mix it with a 
grain ration. A goo<l practice is to sU^ep the alfalfa hay in hot water and let it stand 
for several hours before feeding.’* 

The report reproduces photographs of a number of high-grade animals fattened or 
fed on alfalfa. 

Cocoanut meal as a food stuff (Agr, XetrH [Barbadon], 4 (1905), No. S7^p. ^54). — 
An analysis, by J. P. d’AlbiKiuerque, of Trinidad cocoanut meal is reported, and the 
feeding value of this meal briefly spoken of. 

Molasses as a food for work animals, W^. 11. Dalrymple { Breeder*» Gaz.y 4S 
{1905), Non. 6, p. SSI; 7, pp. S7(j, S77; S, pp. SS5, Sd6; 15, p. 097). — The importance 
of molasses as a feeding stuff for horses and mules is discussed, and data collected 
from 42 Louisiana plantations are summarized. 

It is stated that the average amount fed to large mules is 8 to 12 lbs. per head per 
day, a gallon of blackstrap cane molasses weighing on an average 12 lbs. Chopped 
hay, peavine, or alfalfa, and some <;oiicentrate(l feed are commonly mixed with this 
amount of molasses and the whole fed in 8 portions, ft is desirable to begin with 
smaller amounts of molasses when this material is first introduced into the ration. 

The utilization of brewers’ yeast ( Pure Prodnctn, 1 ( 1905), No. 5,j)p. SOS, S 09 ).— 
Data are summarized regarding the manufacture of feeding stuffs and other prod¬ 
ucts from refuse brewers’ yeast. 

The destruction of foods and feeding stuffs by micro-organisms. V, The 
composition of slime due to bacteria, J. Konkj, A. Spikckermann, and F. Seiler 
{Ztschr. Vntermch. Nahr. n. (lennssmtl., 9 (1905), AV 9, pp. 51S~-5SS). —The principal 
conclusions drawn from the investigations reported follow: Slimes are formed by 
many bacteria growing not alone on sugar but also on some nitrogenous materials, 
such as peptone, asparagin, and glycocol. The slime obtained from liquid and solid 
nutrient media consists largely or entirely of dehydrated carbohydrates, in part fruc¬ 
tose and glucose groups and in part galactose groups. Dextrin was not identified. 
A list is given of the sliine-protlucing bacteria. 

Cattle, sheep, and hog feeding in Europe, W. J. Kennedy ( XI. S. Dept. Agr., 
Bur. Anim* Indus. Bui. 77, pp. 9S).’—On the biisis of personal experience the author 
summarizes data regarding the cattle, sheep, and hog industry in Great Britain and 
on the continent of Europe. 

“A very wide range of feeding stuffs is used, and diversity of methods prevails 
both as regards the compounding of rations and the preparation of feed. However, 
satisfactory results are usually obtained, and the methods employed exemplify in no 
unmistakable manner that no one combination of feeding stuffs is superior to all 
others to produce work, meat, milk, or uniform growth and development. For 
reasons of economy the feeders of each country must use, as far as possible, the feeds 
whose production is best adapted to the soil and climatic conditions of that country, 
and which can be grown at home. 




688 


BXPEBIMEKT STATION* BEOOBD. 


“To an American the striking features of European methods are the large use made 
of roots, linseed and cotton cake, the large proportion of roughage to concentrates 
fed, the dependence placed on pasture and other green feed, the attention paid to 
the preparation of the feed, and the effort to use everything grown on the farm. 
Furthermore, although the most intensive methods are used to fatten cattle for mar¬ 
ket, the general tendency among breeders is to maintain breeding stock in good 
condition, but to avoid the extremely fleshy condition which often leads to barren¬ 
ness and impotency. 

“ Roots are most extensively used in cattle production in England and Scotland, 
and these crops are very highly valued. They are fed to dairy cattle as well as to beef 
animals, but when feeding them to milch cows the best dairymen take pains to 
avoid tainting the milk by their use. Mangel-wurzels (commonly called mangels or 
mangolds), turnips, and ruta-bagas (commonly called swedes) are usually growui in 
Great Britain. In the continental countries, especially in France an<l Germany, the 
sugar beet and sugar-beet pulp are used. In some cases carrots are fed, especially 
to calves, and in the island of Guernsey parsnips are used.” 

As was the case with cattle, considerable diversity was noted in the methods of 
feeding sheep and pigs. The rations fed to these animals and to cattle are in many 
cases described in detail, the amounts of the different feeding stuffs used being 
recorded. It is the author’s l^elief that European methods can not be adopted by 
American farmers without change, but that probably many features may be 
applicable to our conditions. 

Special interest attaches to the section devoted to bacon production on ac(!Ount of 
the acknowledged excellence of the English, Irish, and Danish bacon. 

The sheep industry of England, Scotland, Ireland, and France, W. J. 
Kennedy ( U. S, Dept. Agr., Bur. Anirn. Indus. Oirc. 81 j pt. 2, pp. 71-87). —A reprint 
from the publication noted above. 

The score card in stock breeding, G. M. Rommel ( 11. S. Dept. Agr.y Bur. Anim. 
Indus. Bui. 76y pp. 54y figs. 7). —This bulletin is made up of a compilation of the 
score cards used by breeders’ associations in the United States certified by the Sec¬ 
retary of Agriculture and is intended as a supplement to Bulletin 61 of the Bureau 
(E. S. R., 16, p. 687). The material comprises standards for horses, beef cattle, hogs, 
and sheep, but does not include those for dairy cattle. 

Oattle feeding experiment, 11. R. Smith {Nebraska Sta. Bui. 90y pp. 24y figs. 7).— 
Using 6 lots of 10 2-year-old steers, the relative merits of different sorts of coarse 
fodder as a supplement to corn were studied. 

The experimental rations were made up of shelled corn with prairie grass hay, 
alfalfa hay, and alfalfa hay and corn stover; and of corn and oil meal 9:1 with prairie 
grass hay and with sorghum hay. In the 24 weeks covered by the test the average 
daily gain per head ranged from 1.9 lbs. on corn and prairie hay to 2.4 lbs. on corn, 
alfalfa hay, and corn stover. The greatest range in cost of feed per x)Ound of gain 
was from 6.49 cts. on the last mentioned ration to 8.27 cts. on the ration consisting 
of corn, oil meal, and prairie hay. 

The coarse fodder required per pound of gain ranged from 3.82 lbs. with the lot fed 
sorghum hay to 6.19 lbs. with the lot fed corn and prairie hay, and the grain eaten 
per pound of gain from 7.89 lbs. on the ration containing corn stover to 9.62 lbs. on 
the corn and prairie hay ration. The greatest profit, $3.32 per steer, was obtained 
with the alfalfa and com stover ration, and the smallest, $1.09 per steer, with the 
com, oil meal, and prairie hay ration. Some of the author’s conclusions follow: 

“ When the ration consisted of com and prairie hay, the amount of grain required 
for each pound of gain was lessened 6 per cent by adding oil meal to the grain 
ration. 

“The cost of producing a pound of gain was not lessened by the addition of oil 
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meal, but a better finish was secured, which caused the cattle to sell for 16 cents 
mtwe per hundred. . . . 

** Alfal&i is much superior to prairie hay when the grain consists of corn alone. It 
also proved to be a cheaper source of protein than oil meal. . . . 

Bright, welK^ured corn stover fed with an equal weight of alfalfa, the grain con¬ 
sisting of corn alone, gave slightly larger gains than corn and alfalfa, and proved the 
most economical ration in the experiment The addition of corn stover may have 
improved to some extent tlie corn and alfalfa ration by furnishing greater variety 
and by its tendency to check scours sometimes caused by alfalfa. 

“ Sorghum hay returnetl a value of $4.63 per ton in comparison with prairie hay 
at $6, each l)eing fed with corn 90 per cent and oil meal 10 per cent. . . . 

“While the profit was small, the steers returned a good price for the rough feeds at 
the market values quoted—high enough to make them profitable crops to grow on 
the farm. Had the feeds l)een sold, these values for roughage would not have been 
secured on the average Nebraska farm, nor would the manure have been left to make 
the next crop larger.” 

From this and similar work with yearling steers previously reported (E. S. R.,16 
p. 586) the following general deductions are drawn: 

“Alfalfa hay is pronounce<lly superior to prairie bay for l)eef production, and the 
more rapid tht^ extension of the area of land devoted to the production of alfalfa, 
supidanting the less valuable and lower yielding native hay, the more rapid will 
be the production of wealth from our soil. 

“Native prairie hay, if for any reason it is most available for feeding purposes, 
should not be fed with corn alone, but rather with corn supplemented with a small 
<iuantity of some protein food, such as oil meal, to give more nearly a balance of 
nutrients in keeping with animal requirements. 

“ Cornstalks cut and put in the shock immediately after the ears rij)en possess a 
food value which <'an not consistently be ignored by the farmer, and existing land 
values warrant the larger utilization of this roughness by the adoption of methods of 
harvesting that will make such material more valuable for feeding purposes.” 

Cattle and cattle raising in Brazil, H. von Jiterino {Separate from Jahrb, 
Deui8ch.^prerh. Kolon. S(lo Paulo, 1 {1904) i PP- 97-113, figs. G, map 1). —In a discus¬ 
sion of the problems of cattle raising in Brazil, Ciiyabana, Caracii, Franqueiro, 
Torino, Zebu, and China cattle are described, as the author considers these breeds 
of especial importance for the local cattle industry. 

Highland cattle, J. Rohekts ( IJ. S. Dept. Agr., Bur. Anim. Indus. Rpt. 1904t 
pp. m-241,j)ls. 4). —The origin and history of highland cattle, characteristics and 
various points of the breed, feeding and management, and related questions are dis¬ 
cussed. The author calls attention to the fact that there are not many representa¬ 
tives of this breed in the United States and gives some information regarding the 
whereabouts of the few American herds. 

Ration experiments with lambs, 1904-5, G. E. Mokton (Wyoming Sta. BuL 68, 
pp. 23, pis. 8). —The comparative value of alfalfa and native hay, of barley and com, 
and of flaxseed (ground without expressing the oil) was studied with 3 lots of 20 lambs 
and 2 lots of 3 lambs each. In addition to grain and hay all the lots were fed turnips. 

At first the flaxseed used was mixed with the turnips, as otherwise the lambs would 
not eat it owing to its strong taste. After a time, however, it was eaten more readily. 
With all the rations containing alfalfa hay the nutritive ratio was about 1:5; with the 
native hay ration it was 1:10.5. 

In the 16 weeks of the test the gains made on com and alfalfa hay and barley and 
alfalfa hay were 31.2 and 33.1 lbs. per head; on com and native hay, 20.7 lbs.; on flax¬ 
seed, corn, and alfalfa hay, 31.8 lbs.; and on flaxseed and alfalfa hay, 25.7 lbs. Rating 
turnips at $2 per ton the cost of a pound of gain ranged from 4.68 cts. on corn and 
alfalfa hay to 6.08 cts. on com and native hay. 
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At the close of the feeding test a lamb from each of the lots, except that fed 
maA flaxseed was slaughtered. The lamb fed barley gave the larjfest percentage of 
dmsed weight (68 lbs.) and meat of the liest quality. The lamb fed flaxseed and 
aHalfa hay was rated next as regards eight of dressed carcass, “but the meat was 
•iSBry dark colored and on that account not satisfactory, although it had a very fine 
‘Havor.^’ The weight of the caul fat of this lamb was M»ry high owing to the heavy 
flaxseed feeding. No urinary troubles were noted as a result of feeding flaxseed from 
which the oil had not l)een expressed. 

According to the author, the in\estigation shows that “alfalfa and com and alfalfa 
and barley are very nearly etiual in feeding value, if they can be obtained at the same 
price. In fact, judging from the general condition of the lambs during the experi¬ 
ment, as well as from the gains made, barley is preferable to corn for feeding in con¬ 
junction wdth alfalfa. 

“The ration composed of alfalfa, corn, turnips, and flaxseed evidently closely 
approaches in value the tw’<» just named. The alfalfa and flaxseed ration ... is 
of doubtful value where corn or barley can be obtained cheaply and without long 
hauls. But feeders at points over 10 miles from a railroad wdio can combine farm¬ 
ing with feeding might find it pnifltable to u^e flaxseed instead of grain. Flax is a 
native of the State, growing wild in places, and (‘ultivated varieties yield well. 

“Alfalfa, flaxseed, and turnips would make a good ration for a farmer feeder who 
could not obtain corn or barley cheaply.” 

The tests with flaxseed and barley have been noted from another publication (E. 
a R., 17, p. 585). 

Lamb feeding in the San Luis Valley {Jireeder^n <$az.^ 48 {1905)^ No. <??, pp. 810^ 
Slit Jig, —The successful use of pea-vine hay for fattening lamb« is spoken of. 

Notes on the Angora goat industry, (r. F. Titomi^on (U. N. Dept. Agr.^ Dur. 
Anhn. Indus. Rpt. 1904 ^ p]n 894 - 899 , pi. 1 ).— The author’s official report as juror for 
Angora goats for the Ijouisiana Purchase Expo^tion is given, as well as information 
regarding the importation of mohair and Angora gt)at skins, Angora goats in Porto 
Rico and Cuba, and other current topics relating to the Angora goat industry. The 
export duty of £1(X), which is levied on Angora goats in South Africa, the author 
notes, practically prohibits their exportation from that country. 

A consideration of mohair and mohair growing, with notes on observa¬ 
tions in South Africa, (1. A. Hoerlb ( T. S. Dipt. Agr., Bur. Annn. Indus. Rpt. 
1904, pp, 400-406, pis. 2). —Factors which constitute quality in South African mohair, 
the characteristics of the fleece of South African Angora goats, and t>ther related 
topics are discussed on the basis of personal experience and observation. 

Practical Angora goat raising, C. P. Bailev (San Jos^t Cal.: C. P. Bailey & 
Sons Co., 1906, pp. 97, pi. l,jigs. 21). —The feeding, breeding, care, and management 
of Angora goats, the quality of goat mutton, and related topics are taken up. 

Proceedings of the horse industry congress, J. M. de Laoorsse ( Compt. Rend. 
Cmg. Ilippique, 1905, pp. 16S). —This volume contains a report of the proceedings of 
the congress held in Paris, June 23 and 24,1905, for the purpose of considering horses 
and the horse industry, the papers presented at the meetings, with discussions, and 
related matters. 

Fattening draft horses, J. W. Covebdalb (Breeders' Gaz., 4S (1905), No. 25, pp. 
ISIO, 1311). —^The essential points to be considered in feeding draft horses for the 
market, according to the author, are the selection of animals of good type and con¬ 
stitutional vigor, starting the grain ration carefully, the selection of a suitable ration 
when on full feed, toning up the system by giving a little saltpeter and glauber salts, 
abundance of clean bedding and quarters, and careful grooming and sufficient exer¬ 
cise before selling. 

“The amount of each feeil should be according to the appetite of the horse. . . . 
A heavy horse on full feed will eat about 18 ears of corn twice a day, 15 qts. of oats 
and bran mixed, and about 10 lbs. of hay.’* 
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Hunter-horse production in IrelandvW. J. Kennedy (U. S. Dept Agr.^ Bur, 
Anim, Indue, Rpt. 1904ypp, 187-226^ pis, The breeding, feeding, care, and man¬ 
agement of Irish hunter horses is discussed on the basis of information gathere<l by 
the author on a trip undertaken to study this industry. 

It is pointed out that there is much lack of uniformity in Irish hunters, but that 
nevertheless there has been a ready market for Irish horses of all sorts, those of the 
highest type being purchased for hunting, while those bred along the same line but 
deficient in size and (juality are sold for other uses and for smaller prices. The 
various classes for which there is a foreign demand at very good prices are weight- 
carrying hunters (heavy, medium, and light), mares and fillies for breeding pur¬ 
poses, saddle horses, ofiicers^ remounts, trooj)era’ remounts, harness horses,^5md 
hack or cab horses. 

The })ointH to be observed in judging first-class heavy-weight hunters are given in 
detail, and the different crosses with hunters which are commonly met with are 
descTilxjd. The inliuence of district and county shows, the work of the department 
of agriculture of Ireland, and other factors which aid in the development and 
improvement of the Irisli liunter industry are spoken of. 

Mount Serle government camel depot, J. Di^smond (Jour, Dept, Agr. So. Aust.^ 
9 (190S)i No. Ij pp. 7-12y figs. 4). — Information is given regarding the care and man¬ 
agement of the government camel herd of 30 males, 45 females, and a number of 
calves, and also regarding the successful castration of a number of males, an opera¬ 
tion commonly supposed to be followed by a high death rate. 

The causes of daily variation in body weight, J. LATscnicNBEHOER and S. 
PoTiANSKY (drc/i. Physiol, [Pfiuger']^ 108 (1906) ^ No, 8-9y pp. 4^7-479^ pis. 2 ).—From 
experiments with 2 horses extending over 186 days the conidiision was reached that 
the gaseous exiTetory products are the chief factors whiidi influence daily changes in 
body weight. Periodicity in the variations was noted. 

An investigation into the diurnal variation of the body temperature of 
nocturnal and other birds, and a few mammals, S. Simpson and J. J. Galbraith 
(Jour. Physiol.^ 88 (1905)^ No. pp. 226-238^ figs, 13 ).—In birds of diurnal habit 
which were examined (chickens, ducks, jugeons, sea gulls, thrush, etc.), the mean 
body temperature for 24 hours, as shown by nu'asurements made with a rectal ther¬ 
mometer, was prai'tically the same for all spcides, namely, 41 to 42° C. 

The range of temperature with different species was found to vary greatly, being 
least in the largest an<l greatest in the smallest birds. For example, in the domestic 
duck it was 0.92° and in the thrush 4.27°, while in the birds of intermediate size the 
range was also intermediate. When sex was considered, the mean temperature of 
females was found be higher than that of males. 

“The temperature curve of diurnal birds is essentially similar to that of man and 
other hommothernial mammals, except that the maxima occur earlier in the after¬ 
noon and the minima earlier in the morning. 

“In nocturnal birds (owls), on the other hand, the curve is inverted, the maxi¬ 
mum occurring about midnight or in the early morning and the minimum about 
noon or shortly after. As in diurnal birds, the temperature is highest during the 
natural period of activity (night) and lowest during the period of rest (day). The 
mean temperature is lower and the range less than in diurnal birds of the same size. 

“The curves obtained from the rabbit, guinea pig, and dog show the same features 
as in man, with a few minor differences. Both the me^n temperature and the range 
is less than in birds.” 

Incubation and incubators, R. H. Wood ( U. S. Dept Agr.^ Bur. Anim. Indus, 
Rpt 1904t pp. 286-315, fi^s. 11). —A summary of data regarding incubators in which 
different types of incubators are discusseci, the defects of incubators pointed out, and 
methods, of operating incubators and other related topics spoken of. 

Incubation and incubators, R. H,~^6od (U, 8, D^t Agr,, Farmers' Bui, 236, 
pp, 31, figs, 11), —^A reprint of the ariicl^iib^ed above. 
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The poultry industry of Petaluma, California, P. H. Lawler ( 17. S, Dept, 
Agr,^ But, Anim, Indus, Rpt. 1904^ pp> S16~Se^y pis. S). —The author points out that 
the raisin}^ of chickens is not generally a paying business in California, except ujwn 
a strip 40 miles wide along the Pacific, though turkeys thrive in all parts of the 
State. Where practiced, however, the chicken industry is very important, and Peta¬ 
luma may be fairly regarded as a center of the poultry industry. 

Statistics regarding the poultry and eggs produced and shipped, the feeding and 
care of the poultry, and other similar data are summarized. The breeds of chickens 
which are more commonly raised in the vicinity of Petaliuna are Barred Plymouth 
Bocks, Brown Leghorns, and White Leghorns, the last-mentioned breed far outnum¬ 
bering all the others. 

The growth of chickens, M. StkfanowsRa (Compt. Rend, Acnd, Sei. [Pam], 141 
(1906) y No. 4, PP- ^69-^71; ahs. in ZeiUhl, PhydoLy 19 (1906)y No. Idypp. 681y 68^).— 
The rate of increase in weight of chickens on a uniform diet \^a8 found to progress 
rapidly until it reached a maximum, and then to take place less qtiickly. Some 
differences were noted with males and females, but in general the maximum rate of 
increase was al)Out the middle of the growing period. 

The Buff Orpington duck, D. F. Laurik {Jour. Depl. Agr. So, Aust.y 9 {1906)y 
No. 2y pp. 86-90y fig. 1). —TheauthorconsidersBuff Orpington ducks very satisfactory 
for duck raising under local conditions, and records some data regarding egg yield. 
A bird under observation laid 79 eggs in 80 days; a second, 54 eggs in 54 days; a third, 
92 eggs in 96 days; and a fourth, 70 eggs in 74 days. 

The guinea fowl and its use as food, C. F. Lang worthy ( U . S . Dept . Agr.y 
Farmers* Bui. Wy pp- 24, figf^. S), —Data regarding varieties, habits and care, mar¬ 
keting guinea fowl, the value of their flesh and eggs as food, and similar topics are 
discussed. As pointed out, these birds are fairly hardy and will gather a considerable 
part of their food. The flesh is considered excellent, and there is a growing demand 
for guinea fowl at fair prices, particularly in city markets. 

The oyster. A popular summary of a scientific study, W. K. Brooks 
{Baltimore: Johns Hopkins PresSy 1906, 2. ed., pp. XVI \-2^6y dim.). —The principal 
object of this popular summary of data regarding the oyster and oyster p»'oblems, 
which is based largely on personal experience and observation, is to suggest means 
of conducting an oyster industry on a rational and economical basis. 

The principal addition, in the second edition, the author states, is the section on 
the transmission of typhoid fever and cholera by oysters. If the micro-organisms 
causing these diseases and other similar minute forms of life pass into the oyster’s 
stomach they are digested and rendered harmless, but as long as they remain in the 
gills they may be a possible source of infection if the oyster is eaten raw. The author 
believes that oysters should not be fattened or floated, but should be marketed 
directly from salt water. 

“In my opinion, no one need fear to eat true salt-water oysters raw*, but every 
fresh-water oyster and every ‘ fattened oyster ’ is too dangerous to be eaten raw. . . . 
[Fattened oysters are simply full of fresh water. ] All the fresh water that a ‘ fattened ’ 
oyster has absorbed is at once extracted by cooking, so the ‘fattening’ of oysters that 
are to be cooked is not only an unnecessary expense, but a fraud on the consumer, 
who is sold filthy water from the harbors of cities at the price of oysters.’’ 

Imports and exports of animals and animal products, J. Roberts ( U, S, Dept, 
Agr.y Bur. Anim. Indus. Rpt. 1904, pp^ 4^9-605 ).—A summary of statistical data. 

The total value of animals and animal products imported into the United States 
in 1904 was 1112,000,000 in round numbers. The total value of the exports was 
$249,800,000. The most prominent feature of our international trade in animals and 
animal products during the calendar year 1904 was a decided increase in imports. 

Barm animals in 1904 ( 17. S. Dept. Agr., Bur. Anim, Indus. Rpt. 1904, pp- 
61$). —Statistics are given regarding the number and value of farm animals in the 
United States, the losses of farm animals during the year, and regarding the amount 
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and value of the wool products of 1903 and 1904. The total wool product for 1904 
was estimated to be 291,783,032 lbs., and its value $64,940,959. 

Live stock associations and the markets ( U. S. Dept. Ayr.^ Bur. Anim. Indus, 
apt. 1904y pp. 613-658 ).—Addresses and other data regarding live stock, registered 
stock, pedigree, and breeders* associations are summarized, and statistics given 
regarding the shipments of live stock and range of prices during the calendar year 
1904. 

DAIRY FARMING—DAIRYING. 

Records of dairy cows in the United States, C. B. Lane ( V. S. Dept. Agr.y Bur. 
Anim. Indus. Bui. 76y pj). 184^ ph. 17^ Jiys. (i). —This is a compilation of authentic 
milk and butter records of pure-bred, grade, and native cows in this country to 
which numerous* private records, having no oflicial en<lorseinent but believed to be 
reasonably accurate, are added. 

In the introduction to the bulletin the author discusses the value of dairy records, 
methods of keeping records, and raising the standard of production, and in his sum¬ 
mary draws conclusions along these lines from the datii presented. 

Circulars were sent to 600 dairymen making inquiries as to the management and 
production of their herds. Replies were received from over 200, and of this number 
25 per cent stated that they did not keep records, while a still smaller proportion was 
able to give the cost of keeping their cows. Where a special breed was kept the 
reports indicated that the owners were more careful in the breeding and manage¬ 
ment of their cows and secured larger yields and greater profits. An abundance of 
nutrients returned the greatest profit over cost of food. The proportion of carbohy¬ 
drates was often excessive. The silo assisted materially in reducing the cost of feed. 
The construction of stables w^as often faulty. 

The author considers that the average production of dairy cows in this country is 
hardly up to the profit line and states the fundamental steps to be taken in improving 
dairy herds as follows: 

“Take advantage of variation. While the tendency of nearly all cows raised is to 
become average cows, a numl)er fall below and a few reach a yield of 500, 600, or 
even 700 pounds of butter. 

“Those above the average should be carefully selected and bretl with care and 
judgment. 

“ While the test must be used to <letect variation and make selections, it is needed 
particularly to test the progeny, to determine whether the good qualities of the parent 
have lieen perpetuated, and to see if any improvement in the offspring has been 
made. 

“ Food, care, and management are of the highest importance. Having been care¬ 
fully selected and having stood the test, the cows must be well fed and cared for if 
their good qualities are to be retained and improved.** 

The dairy industry in New Hampshire, 1. C. Weld (New Hampshire Sta. Bui, 
IWy pp. 69-80i figs. 4). —This is a brief historical and statistical account of the dairy 
industry in the State. 

The number of milch cows is placed at 129,900, and their average value per head 
at $32.34. It is estimated that the average cow produces annually 4,223 lbs. of milk. 
There are, in the State, 1 condensed milk factory, 7 cheese factories, 52 creameries, 
and 146 stations from which milk is shipped to Boston. 

Demonstration experiments on the feeding of dairy cows, conducted at 
the expense and under the supervision of the government during the win¬ 
ter of 1904-5 (Bui. Ayr. [Brussels},^! (1906)^ No. 5, pp. 691-872 ).—^This is a 
detailed report of experiments carried out in the different provinces of Belgium in 
the same manner as in previous years (£. S. R., 16, p. 1010). Conclusions are drawn 
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from the results of individual experiments, which are very numerous, but not from 
the work as a whole. 

Beport of the Brown Swiss Cattle Breeders’ Association, 1004 (Landw. 
Jahrb. Schweiz^ 19 {1906), No. 7, pp. 447-476).--In this report are included the 
records of a number of cowh of the Brown Swiss breed.. The average annual yield of 
milk of 28 cows was 4,001.4 kg., the average percentage of total solids was 12.94, and 
of fat 3.81. Similar data for the previous year were noted iii E. 8. R., 10, p. 698. 

Beport of the Spotted Swiss Cattle Breeders’ Association, 1904, {Landw. 
Jahrb. Schweiz, 19 {1906), No. 6, p/>. 301-SS7). —The average^annual yield of 61 cows 
of this breed was 3,798 kg. of milk, showing an average fat content of 3.85 per cent 
and 12.97 per cent total solids. 

On the importance of a careful system of milking:, H. P. Larsen ( Ugeskr. 
Landm., 61 {1905), No. 60, jtp. 666, ^,%*).*-The results of the introduction of contract 
milking at a Danish estate are given. The average production of 43 cows the first 
year, when payment for the milking was based on the amount of butter fat obtained 
in the milk, was 6,925 Danish poundsmilk and 267 lbs. fat (average per cent fat, 3.47), 
against 6,689 lbs. milk and 222 lbs. fat (average per cent fat, 3.48), during the preced¬ 
ing year. The system of feeding, care, and management of all the cows included in 
this summary, aside from the method of paying for the work of milking, was the 
same both years.— p. w. woll. 

The consumption of milk in the city of Antwerp and its suburbs, F. Smeyebs 

and E. Wbynants {Rev. Om. Agron., 14 {1906), No. 10-11, pp. 417-43S ).—The total 
milk consumption of the 371,000 inhabitants was 82,830 liters per day, of which 68,000 
liters was fresh whole milk, 1,800 liters whole pasteurized milk, 3,725 liters milk 
partially skimme<l, 7,070 liters skim milk, and 2,235 lik'rs whippe<l milk. 

Is the composition of milk influenced by the foodP 0. Jensen (Layidw. Jahrb. 
Schweiz, 19 {1906), No. 8, pp. 6S4-569; Rev. Ghu Laii, 6 {1906), Nos. 6, pp. 103-110; 
e, pp. m-m; 5 {looe). Nos. 7, pp. 163-161; 8, pp. 178-186; 9, pp. 198-305).—Thm 
is a continuation of similar investigations previously noted (E. 8. R., 16, p. 1009). 

The following methods of feeding were studied as regards their influence upon the 
composition of milk: (1) The addition of different mineral salts to forage composed 
of hay and aftermath or of grass, (2) feeding decreasing quantities of hay in con¬ 
nection with increasing quantities of peas, by which method the chlorin and alkalies 
were increased and the phosphoric acid and alkaline earths decreased, (3) feeding 
increasing quantities of sesame cake and w heat bran with a basal ration consisting 
of hay, by which method the reverse of the above was secured, and (4) feeding 
grass from unfertilized meadows and from meadows fertilized in different ways. 
The detailed report of the investigations contains a description of the methods of 
analysis employed, a discussion of the influence of lactation on the milk, and the 
results of the methods of feeding mentioned. 

When large quantities of saltpeter were fed the milk showed a trace of nitrate. 
Large quantities of roots increased the volatile fatty acids. Feeding sesame cake in 
connection with wheat bran increased the oleic acid content of the milk fat. Feed¬ 
ing stuffs rich in organic phosphorus compounds increased the acidity and the phos¬ 
phorus content of the milk to a slight extent. Grass very poor in alkalies and 
phosphoric acid decreased slightly the potassium in the milk and to a more marked 
extent the acidity of the milk and also decreased the curdling power of the milk 
with renhet. By changing to green food and also in some cases on pasture the 
acidity of the milk was increased. 

Prom these results it is concluded that the composition of the milk fat and the 
natural acidity of the milk may be influenced by means of food and other condi¬ 
tions and that the quantity of certain inorganic milk constituents can be increased 
or 'decreased in very extreme cases by feeding, but. only within very narrow liinits# 
On the whole the results showed that the composition of milk is not readily influ- 
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enced by feeding and that it is, therefore, no difficult matter to so use artificial fer¬ 
tilizers and concentrated feeds that no injurious effects upon milk and cheese may 
result. 

Lactic acid in cows’ milk, O. H. Nowak {Amer. Food Jour,^ 1 (1906)^ No, i, pp, 
^1, 22). —The author calculates that there is present in milk serum a quantity of 
organic acid equivalent to 2.5 gm. of citric acid per liter. 

The content of preformed sulphuric acid in cows’ milk, R. Steinegger and 
O. Allemann (Landw. Jahrh, Schweiz^ 19 {1905)^ No, 8^ p. 630). —The analyses made 
by the authors showed the presence in solution of 0.0823 to 0.1311 gm. of SO 3 per 
liter. The authors conclude, therefore, that there can no longer be any doubt as to 
the presence of preformed sulphuric acid in cows’ milk. 

Contribution to the knowledge of the properties of salty, bitter milk, R. 
Steinegger and O. Allemann ( Landw. .Tahrb, Schweiz, 19 (1906), No. 8, pp. 531-633).— 
Milk having a salty, bitter taste is often obtained from cows having a disease of the 
udder. The authors analyzed a number of such samples and found that the i)er- 
centages of fat and sugar were greatly re<luced. The percentages of ash also showed 
considerable variations from normal. In general, there was a decrease in P 3 O 5 , CaO, 
KjO, and MgO and an increase in Cl, Na-^O and SOj. 

The viscous fermentation of milk and beer, F. C. Harrison (Rev. Gtn. Laii, 6 
(1906), Nos. 4, pp. 73-80; 6, pp. 97-103; 6, pp. 129-130; 6 (1906), No. 7, pp. 143-162).— 
The literature of slimy fermentations in milk is reviewed and a bibliography of this 
subject is given. In addition the author reports in detail studies of 12 species of 
slime-producing organisms, some of which were isolated by himself. 

While the investigations are not as yet complete the author feels justified in con¬ 
cluding that the bacillus isolated from slimy milk by Marshall and the bacillus 
isolated by Ward are identical with the Bacillus lactis viscosus of Adametz. The 12 
species were divided into four groups, of which the different members were consid¬ 
ered as identical. This division was based upon the morphological and cultural char- 
aideristics. The author also studied the nature of the viscous substance formed in 
such fennentations, and concluded that the viscosity is not produced by a diffusible 
enzym produced by the micro-organisms, but that the viscous substance is intimately 
associated with the substance of the micro-organisms. 

Aji experimejital investigation of the Budde process for the preservation 
of milk, R. T. Hewlett (Lancet [London], 1906, I, No. 4iPP* 209-211). —The author 
believes that in hot weather much of the milk delivered in London would be unus¬ 
able except for the addition of preservatives. While he does not advise their addition 
he considers that under present conditions the moderate addition of preservatives 
is less dangerous than a semiputrid milk. The Budde process of treating milk is 
described and some investigations are reported. 

In testing the effi(;iency of the Budde method, milk was cooleil at the dairy imme¬ 
diately after milking and shipped to the laboratory, where it arrived after 4 or 5 
hours. Emulsions of cultures of various micro-organisms were added to samples of 
Ihe milk and treated by the Budde method. Samples were also subjected to the 
same amount of heat without the addition of hydrogen peroxid, and noninoculated 
samples were also used as controls. 

The organisms tested were Bacillus dlphtherise, B. acidi lactid, B. coli, B. typhosus, 
paratyphoid bacillus, B. dysenterise, cholera vibrio, Micrococcus pyogenes aureus, B. 
tuberculosis, B. anthrads with spores, B. subtUis, B. mycoides, and PeniciUium glaucum. 

From one to three experiments were made with each organism. The results 
showed that all the nonsporogenous organisms, both pathogenic and nonpathogenic, 
were destroyed by the Budde process. The spore-bearing organisms, while not 
destroyed, were greatly reduced in numbers. The reduction in numbers of organ¬ 
isms by heating alone was not so great as that by the Budde method. In milk 
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obtained in the ordinary way the number of micro-organimns were reduced by the 
Budde method over 99.9 per cent. 

The author states that milk treated by the Budde method is practically undis- 
tinguishable from untreated milk in taste, odor, and appearance and in the rising of 
the cream, and that such milk will keep perfectly sweet and apparently unaltered 
for at least 8 to 10 days in hot weather and for a still longer period in cold weather. 
No increase in acidity is caused by the treatment, and when properly carried out 
the whole of the hydrogen peroxid is decomposed, and hence at the end of the proc¬ 
ess no trace of it can he detected in the milk. 

The detection, determination, and rate of disappearance of formaldehyde 
in milk, R. H. Williams and H. C. Sherman (Jour. Amer. Chem. Soc., 27 (1906)^ 
No. 12f pp. 1497 -L'fOS ).—The hydrochloric-acid and ferric-chlorid test for formalde¬ 
hyde in milk was found very satisfactory. Souring of the milk did not in itself affect 
the delicacy of the test. The gallic-acid test has been found considerably more deli¬ 
cate, but less convenient. The potassium-cyanid method was found satisfactory for 
quantitative determinations at any concentration greater than 1 to 160,000. 

Aqueous solutions of formaldehyde containing 1:5,000 to 1:40,000 of formaldehyde 
lost strength steadily on standing at room temperature, the loss increasing with the 
dilution, and due to an actual destruction of the formaldehyde. When added to milk 
in the proportions of 1:10,000 to 1:40,000 formaldehyde disappeared from 10 to 20 
times as rapidly as from aqueous solutions of this same concentration. In aqueous 
solution formaldehyde decreased in amount from 1:40,000 to 1:160,000 in 28 days, 
while in milk the same diminution occurred in 2 days. Aqueous solutions of 1:1,000 
showed no appreciable loss in 6 months. The rate of disappearance from milk was 
practically the same, whether formaldehyde was addeil before or after souring. 

Contribution to the knowledgre of the influence of formaldehyde upon 
milk, R. Stbineoger (Landw. Jahrb. Schweiz, 19 (1905), No, 8, pp. 612-527, figJ ).— 
The author studied the influence of formaldehyde on the milk fat, milk sugar, action 
of rennet, and the acidity of milk. Some of the conclusions reached follow: 

Formaldehyde when added to milk exerts an influence upon the proteids which is 
not dependent upon the presence of any organic ferment. Formaldehyde increases 
the acidity of the milk. Each milk is capable of combining with only a deflnite 
quantity of aldehyde which so-called aldehyde number stands in direct relation to 
the nitrogen, the greater the amount of nitrogen the higher the aldehyde number. 
This reaction is not influenced by the action of rennet or the decomposition of milk 
due to long keeping. Formaldehyde increases also the acidity in ripe cheese. 

The influence of formaldehyde on proteids, R. Steinbooer (Landw. Jahrb. 
Schweiz, 19 (1905), No. 8, pp. 528,529 ).—In connection with the above investigations 
the author studied the influence of formaldehyde upon leucin and tyrosin, conclud¬ 
ing that formaldehyde and other aldehydes are capable of entering into combinations 
with the amido bodies. 

The possible infection of man with Micrococcus melitensis by ^ats’ milk 

(Jour, Roy. Army Med. Corps, 6 (1906), No* 1, pp. llS-116 ).—An outbreak of Malta 
fever on shipboard is attributed, in the correspondence here given, to the drinking 
of the milk of goats. 

On the injurious eflbcts of sterilized milk on the nutrition of infants, A. 
Karawja (Aba. in Chem. Ztg., 29 (1905), No. 94, Repert. No. 24 , p. -The results 
(A the author’s investigations are unfavorable to the use of sterilized milk in infant 
feeding. 

Principles and practice of butter making, G. L. McKat and 0. Labsbk (New 
" Ybrk: John Wiley dt Som; London; Chapman<& Hall (Ltd.), 1906,pp. Xn-hd29, pfo. 6, 
172 ).—As the subtitle reads, this is a treatise on the chemical and physical prop- 
'^liles of ihilk and its components, the handling of milk and cream, and the manu- 
lacture of butter therefrom. 
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The aathoTB rtate that they have endeavored to incorporate the beet and most pro- 
gresfiive methodfi employed in butter making in the principal dairy countries of the 
world, and to give such related scientific information as may be of interest and value. 

•The scope of the treatise is indicated by the chapter headings, which are as follows: 
Composition of milk; milk secretion; properties of milk; ferments in milk; abnor¬ 
mal milk; variation of fat in milk; receiving, sampling, and grading milk and cream; 
composite samples; creamery calculations; heating milk previous to skimming; sepa¬ 
ration of cream; farm separators; pasteurization; cream ripening; starters; churning 
and washing butter; salting and working of butter; packing and marketing butter; 
composition of butter, and judging and grading butter. The book is well printed 
and illustrated. 

Contribution to the knowledge and determination of volatile fatty acids in 
palm oils and butter, O. Jensen (Landw. Jahrb. Schweiz, 19 (1905), No. 8, pp. 
477-485; Ann. Agr. Sume, 6 (1905), No. 6, pp. i^24r-W; lin'. (thi. Lait, 4 (1905), 
No. 19, pp. 4S7-447; pp. 457-4^4; ^ly />/>• 4S1-490; obs. in Jour. Soc. Chem. Indus., 
24 (1905), No. 19, pp. 1025, 1026). —The author separated the volatile fatty acids of 
cocoanut oil and butter by the fractional precipitation of their silver salts, and 
studied their properties. 

Cocoanut oil was found to contain no butyric and but little caproic acids, while 
the percentages in butter, though varying greatly with different samples, were on an 
average 8.92 per cent for butyric and 1.88 per cent for caproic. For the detection of 
small quantities of cocoanut oil in butter the determination of caprylic and capric 
acids is recommended. 

A marked case of late gassy fermentation in cheese, A. Peter and M. 
ScHNEEBELi (Ceutbl. BaH. [c^c.], 2. Abt, 15 (1905), No. 19-20, pp. 600-605, pis. 2 ).— 
From a series of 24 Emmenthal cheeses which showed gassy fermentation*after 10 to 
14 days the authors isolated a variety of Bacterium lactis aerogenes which was often 
present in nearly pure cultures and which was considered the probable cause of the 
trouble. A similar result was obtained in the manufacture of an experimental cheese 
in which this organism was used in a pure culture. 

On the influence of lactic acid on casein and paracasein, O. Lax a (Milchw, 
Zentbl., 1 (1905), No. 12, pp. 538-547). —The author concludes from the results of his 
investigations that casein combines with lactic acid to form lactates. 

The lactates which contain lactic acid up to 1 per cent are insoluble in water, 
while the lactates with higher acid contents are soluble in water. By dialysis a lac¬ 
tate may l)e obtained which contains from 1.4 to 1.9 per cent of lactic acid. By pre¬ 
cipitation with mineral salt from a solution of casein in lactic acid a lactate may be 
obtained which contains 7.6 per cent of acid. It is, therefore, considered that the 
designation of the insoluble lactate as mono-lactate and the soluble lactate as di-lac¬ 
tate by Van filyke and Hart (E. S. R., 14, p. 607) is unsatisfactory. [It may here 
be noted that the more recent investigations of Van Slyke and Hart (E. S. R., 16, p. 
1018) have shown, according to these authors, that there is only one series of casein 
compounds formed by a combination with acids, and that what they previously sup¬ 
posed was a casein mono-salt was simply the base-free casein.] 

Casein lactates contain only a small amount of phosphorus, 0.45 to 0.48 per cent. 
The spontaneous curdling of milk is explained by the formation of lactic acid by 
means of micro-organisms, the changing of the phosphates of milk into acid salts by 
means of the lactic acid, the formation in the milk of both soluble and insoluble 
lactates, and w'hen the soluble lactates are present in sufficient quantities the precipi¬ 
tation of them by the mineral salts as curd. The high plasticity of the casein in 
che^ is due to the impregnation of the casein with calcium lactate. It is consid¬ 
ered probable that paracasein is a combination of casein with calcium phosphates. 
By the influence of acids the paracasein is changed into casein and* forms the same 
lactates as the casein. 
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New industrial product, B. Guenther {Mo. Consular and Trade Rpts. [U, 8."] 
1905, No. 30^, p. 24s). —Brief reference is made to the manufacture of galalith, a 
hom-like product prepared from cows’ milk, and stated to be valuable in the manu> 
facture of various ornamental and useful articles. 

Officials, associations, and educational institutions connected with, the 
dairy interests of the United States for the year 1006 ( U. S. Dept. Agr., Bur. 
Anim. Indus. Circ. SO, pp. 12). 

VETEBINAEY MEDICINE. 

m 

Beport of the Minnesota State Live Stock Sanitary Board, 1906, S. H. 

Ward kt al. {Ann. Hjd . Minn. Live Stock SanU. Bd. 2 {1905), pp. 119). — Within recent 
years wheat has been less extensively planted in Minnesota than formerly, and 
animal industry has assumed greater importance. This statement is i)articularly true 
for dairying. The work of the live stock sanitary board has increased in value 
correspondingly. 

Certain dairymen have raised objection to the inspection of cattle for tuberculosis 
and testing them with tuberculin. The test is not made compulsory, however, unless 
the disease is known to exist in the herd. On account of the fact that an indemnity 
is paid owners for the destruction of tuberculous cattle, it is recommended that such 
dairymen be not allowed to replenish their herd with other cattle without previous 
inspection. Otherwise the reimbursement for other animals would constitute a con¬ 
tinual burden on the State. 

Glanders appears most frequently in the counties adjacent to the Dakotas, and 
outbreaks are usually traced to the purchase of range horses. Considerable work 
has been <lone during the year on hog cholera, particularly with reference to the 
existence of a form of the disease caused by filterable virus, as described by the 
Bureau of Animal Industry of this Department. Notes are also given on swamp 
fever, rabies, and blackleg. W. L. Beebe presents a detailed report on the pathology 
and bacteriology of tissues and material sent to him during the year for examination. 

Human and bovine tuberculosis, N. Raw {Brit. Med. Jour., 1905, No. 2338, 
pp. 1018-1021). —The views at present held by the author on the relationship 
between these two forms of tuberculosis are based on an observation of 3,500 cases 
of human tuberculosis and a study of 650 autopsies. 

During these investigations it was found that the lungs of children may become 
infected by direct extension of infection from the mesenteric glands through the 
diaphragm to the lungs. • This infection frequently follows the use of tuberculous 
milk. The author maintains that human and bovine tuberculosis are distinct dis¬ 
eases, and are capable of setting up different seta of symptoms at different periods of 
life, depending upon the localization of infection, and that primary intestinal tuber¬ 
culosis is generally bovine in origin from infected milk. According to this view of 
the matter, therefore, human and bovine tubercle bacilli are distinct species, but 
man is susceptible to both. 

The origin of pulmonary lesions in tuberculosis, H. Valles {Ann. Inst. 
Pasteur, 19 {1905), No. 10, pp. 619-624) •—It appears to be established beyond contro¬ 
versy that in all species of animals the pulmonary parenchyma is the favorite tissue 
for the location of the tubercle bacillus. 

In statistics collected on 43,000 animals the lungs were affected in 75 per cent of 
cases. The author inoculated 2 young calves by the intratracheal method and found 
that the lungs as well as the bronchial and mediastinal glands were difficult to infect 
in this way. Experiments were also carried out which seemed to indicate that the 
lungs may readily become affected by extension of an alimentary infection. 

As a result of his investigations the author concludes that among the various 
methods of infection that of ingesUon is calculated to produce most surely and most 
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quickly an infection of the lymphatic glands in the region of the lungs. The tubercle 
bacillus, introduced into the intestines, seems to be able to pass through the intestinal 
walls and the neighboring lymphatic glands without leaving any trace of its presence. 

Intestinal origin of pulmonary tuberculosis, A. Calmette and C. Guekin 
(Ann. Inst. PdsteuTy 19 (1905)^ No. 10^ pp. 601-618). —The investigations reported in 
this paper were undertaken for the purpose of obtaining information regarding the 
proposition of von Behring that pulmonary tuberculosis usually arises as the result 
of intestinal infection in early life. For this purpose the authors experimented with 
goats, testing the effect upon this animal of ingestion of tuberculous products of 
various origin. 

It was found possible to infect the mammary gland of goats with cultures of bovine, 
human, and avian tul)ercle bacilli as well as with those of i)seudotiiberculosis. Even 
when the tissue of the gland was in no way injured, cultures of bovine tubercle bacilli 
introduced into it led to the death of the animal within a short time and without 
extension of the lesions to any other organ. Cultures of human tubercle bacilli, 
however, were less virulent and produced lesions which slowly healed. The avian 
bacillus and the bacillus of pseudotuberciilosis were less virulent. 

Young goats were then allowed to suck milk from mammary glands infected in 
the manner just described. From these experiments it appears that young goats 
react in a decided manner to any of the cultures already mentioned obtained in the 
milk of infected goats. The reaction was most pronounced in the mesenteric glands. 
In all cases, without regard to the kind of bacillus, these glands In'came greatly 
swollen, but only the bovine and human tubercle bacilli led to the actual formation 
of tubercles within the ganglia. The bovine bacillus (‘aused the most serious 
infection, leading to caseation of the tubercles and ultimately extending to the lungs. 
After infection with the human bacilli, however, the lesions tended to heal by 
calcification. 

Detailed notes are given on the post-mortem fimlings in young goats treated in the 
manner indicated. Cultures of the same s|)ecit‘s of bacilli were then introduced by 
means of a sound directly into the rumen of other young goats. In these experi¬ 
ments also the bovine bacillus was most virulent, producing secondarily a pulmonary 
infection. Human bacilli appeareil to be harndess for young goats when introduced 
directly into the rumen and did not exercise a vaccanating effect toward bovine 
bacilli. Avian bacilli and bacillus of pseudotuberculosis were equally harmless. 

In the first experiments carried out by the authors, an apparent confirmation of 
von Behring’s theory w^as found. Later, however, experiments showed that von 
Behring’s theory that pulmonary tuberculosis of the adult results from a slowr devel¬ 
opment of an intestinal infection in early life is probably wrong. According to the 
authors’ experiments in adult goats, the infection procei^ds more easily from the 
intestines to the lungs than in early life. 

Danger of infection with tuberculosis by different kinds of exposure, K. C. 

Schroeder and W. E. Cotton (U. S. Dept. Agr., Bur. A mm. Tndus. Hpi. 1904^ pp. 
44^5 ).—In determining the relative liability of infection from different methods of 
exposure the authors subjected guinea pigs to infection from abdominal injections of 
milk from tuberculous cows, from feeding tuberculous milk, being confined in cages 
on the walls of stalls in which tuberculous cattle were kept, or in the mangers of such 
cattle. 

The milk used for intraabdominal injections came from 6 tuberculous cows, and 
224 guinea pigs received injections of such milk. Of this number 4, or 1.78 per 
cent, became infected. The total amount of milk used in these injections was about 
3 pts. The number of guinea pigs fed tuberculous milk was 132, and of this number 
1 , or 0.76 per cent, became infected. The total amount of milk fed was about 118 
and the average feeding period about 47 days. The number of guinea pigs 
exposed in the same stall with tuberculous cow's was 35, and of this number 2, or 
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5.71 per cent, became tuberculous after an average exposure of 135 days. Duringthe 
same time 42 guinea pigs were exposed in the mangers of the same cows, and of this 
number 6, or 14.28 per cent, were infected. 

A series of experiments was also carried out on 19 hogs, which were fed in all 462i 
gal. of tuberculous milk during an average feeding period of 143 days. None of the 
pigs became infected. 

Comparing intraabdominal injections of tuberculous milk with ingestion of the 
same product, it was found that the latter method requireii 12,000 times as much 
milk as the former to produce an infection These experigients are believed to show 
that while the milk of tuberculous cows is a dangerous product, the liability to 
infection from it is much less than from other sources of infection. Attention is 
called to the fact that not one of the 132 guinea pigs injected with milk from one of 
the cows which was badly affected with tuberculosis developed the disease. 

Clinical and bacteriological diagnosis of bovine tuberculosis, J. Yennbr- 
HOLM {Svemk Vet, Tidslr., 10 {1905)^ No, lly pp- 44h4^1 )^—Particular attention is 
given in this review to a consideration of the investigations of Ostertag and his as 80 > 
ciates on the means of diagnosing various forms of tuberculosis, especially mammary 
tuberculosis. 

The tuberculin test for tuberculosis, D. E. Salmon {U, K Dept, Agr.y Bur, 
Anim, Indue, Circ, 79^ pp, 14) •—This circular is a reprint from the Yearl)Ook of the 
Department for 1901 (E. S. R., 14, p. 396). 

Vaccination against tuberculosis, Thomassen ( Tijdnchr, Veeartsemjk.j 3$ {1905)^ 
No, Sy pp, 161-’16 ^),—The literature relating to this subject is briefly discussed. 

The author experimented with young calves to detennine suitable methods of 
immunizing them against tuberculosis. For this purpose cultures of human tubercle 
bacilli, serum from hyi)erimmunized cattle, tuberculin, and bovovaccine of von 
Behring were tested. As a result of the author^ experiments it is concluded that 
active immunity to\\ard tuberculosis may be brought about in young calves. 

The author recommends that calves should be vaccinated at the age of about six 
weeks before exposure to tuberculosis and only after a negative result from tuber¬ 
culin test. The use of human tubercle bacilli of low virulence is preferred to that of 
other vaccines or serums. Special care is urged in pulverizing the bacilli in order to 
prevent possible pulmonary lesions in the young calves. The degree of immunity is 
not definitely determined. The author believes that the method will suffer from 
certain practical difficulties when applied on a large scale. 

The development of tubercular mammitis, G. Moussu (Reo, M(d, VH.y 83 
{1905)y No, 2Sy pp, 777-788y pis, 2y figs, 2), —^Attention is called to the fact that the 
laige percentage of tuberculosis observed in hogs fed on dairy by-products around 
creameries and cheese factories has been greatly reduced as the direct result of steril¬ 
izing these products. 

The author insists that it is not sufficient to regard the milk merely from cows 
affected with tuberculosis of the udder as infectious. From his own observations 
combined with those of others he believes that the milk of all tuberculous cows 
must be considered as dangerous. It is granted that frequently, perhaps in the 
majoriHy of cases, the milk of tuberculous cows in which the udder is not affected 
does not contain enough tubercle bacilli to produce infection. The fact can not be 
determined, however, from an external examination of the cow, and the milk is, 
therefore, to be suspected. 

In order to prevent the distribution of tuberculosis by means of tuberculous milk, 
it is recommended that all tuberculous cows be excluded from herds Which furnish 
milk for the public. On account of the difficulty of carrying out such measures at 
once it is recommended that temporarily the milk of tuberculous cows be sterilized 
or otherwise treated so as to destroy the tubmle bacillus before distributlrg for use. 

Contagious mamnutis, G. Mayall ( Vet, Bee,, 18 {1905), No. 910, jp. -In 
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cases of contagious mammitis the author reports good success from the use of an 
ointment consisting of equal parts of lanolin and lard mixed with i dr. each of calo¬ 
mel and carbolic acid for every 2 oz. of the base. The external lesions in bad cases 
of contagious mammitis are perhaps irritated to considerable extent by milking. 
The use of a milking siphon, how'ever, in such cases seems to be a doubtful procedure, 
for the reason that the infection might be thereby spread. 

Abortion and sterility ^ cows, J. A. Gilriith {Joui\ Dept Agr, So. Aust, 9 
(1906) f No. pp^ S55-261 ),—These diseases, though usually separated, are in reality 
closely associated and cause great losses annually in South Australia. 

The symptoms and means of dissemination of this disease are described. The 
method of procedure in treating cows consists in the free use of antiseptics. During 
the past 3 years several thousand cows have l)een treated with antiseptic washes of 
corrosive sublimate and almost uniformly the results have been satisfactory. 

Hemorrhagic enteritis of cattle, Chaitssk {Rev. Mid. T7h, {1905)^ No. 2S^pp. 
788-795). —From the accounts of various investigators relating to this disease it 
appears that it is not always due to the same cause. The various forma of the dis¬ 
ease are briefly described and notes are given on the patholf>gical lesions. No satis¬ 
factory treatment has l)een devised. In a few' cases hypodermic injections of ergotine 
in doses of 0.5 to 3 gm. daily have proved elflcacioua. 

• Contagious conjunctivitis of cattle, F. A. Vkrney [Natal Agr. Jour, and Min. 
Rer.j 8 (1905)^ No. llyjtp. 1079y 1080). —This disease usually affects young calves, 
but sometimes occurs among adult animals. The symptoms are briefly described. 
It is evidently contagious, and diseased animals should, therefore, be quarantined. 
As a direct treatment for the eye, the author recommends a solution of nitrate of 
silver and extract of belladonna containing 8 grains each to an ounce of w ater. 

Contagious pleuro-pneumonia, I). Hutcheon (Agr. Jour. Cape Good Hope^ 
(1905)y No. 6, pp. 756-77S). —According to the observations of the author the period 
of incubation of the disease ranges from 42 to 59 days, and death occurs w’ithin from 
17 to 33 days after the disease appears. 

The symptoms and ijost-mortem lesions are described in detail. In securing virus 
for use in preventive inoculation an animal in the first stages of the disease should 
be selected and killed. The pleural fluid may then be removed under aseptic con¬ 
ditions and used for inoculation of healthy animals. Inoculation does not always 
render animals immune. In some cases the vaccine does not appear to take. 

The author found that the pleural fluid could also Ixj used successfully in prevent¬ 
ing the disease w'hen applied as a drench. In this operation the fluid should be col¬ 
lected in a careful manner and strained, after w'hich it is given as a drench without 
the addition of water. Care should be exercised not to cause any abrasion of the 
mucous membranes during the operation, since otherwise a fatal infection may take 
place. 

Experiments with septicidin in septic pleuro-pneumonia of calves, £bbr- 

HARD (Berlin, Tierdrztl. Wchnschr.j 1905^ No. ^9, pp. 829f 880 ).—On account of the 
prevalence of this disease and the difficulty of eradicating it by ordinary means, the 
author tested septicidin for this purpose. 

During one outbreak of the disease the author vaccinated 16 calves. Each calf 
received 10 cc. of the septicidin hypodermically. None of the vaccinated calyes 
became infected. The same remedy was tested on another estate with equally satis¬ 
factory results. It was not used for curative purposes. 

Epizootic lymphangitis, S. T. Ahos (Natal Agr. Jour, and Min. Rec., 8 (1905), 
No. lOy pp. 998-996 1 pi. i).—Infection from this disease usually takes place through 
skin wounds chiefly on the ribs and flank, but also on the fore limbs. 

The post-mortem appearances of the disease are described and notes are given on 
the treatment In cases which have been allowed to run for a long time without 
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care there is no hope of cure. In the early stages, however, a recovery may be 
brought about by the application of an ointment of biniodid of mercury. 

Bacillus necrophorus and its economic importance, J. R. Mohlbr and G. B. 
Mobsb {U. S. Dept Agr.^ Bur, Anim. Indue. Bpt 1904, pp» 76-116). —An elaborate 
review is presented of the synonymy, history, and literature of this bacillus in con¬ 
nection with the bibliography of related articles. 

The organism occurs normally in the intestines of hogs and perhaps also of the cow 
and horse. Notes are given on its morphology, motility, staining, biology, behavior 
on different culture media, and chemical activities. It is destroyed by exposure to a 
2 per cent solution of carbolic acid for 2 minutes, a 1/2000 solution of bichlorid of 
mercury for 9 minutes, or a 1 per cent formaldehyde solution for 13 minutes. The 
authors described in detail the pathogenic properties of this organism and the special 
pathology as shown in cases of necrobacillosis of the skin in rabbits, guinea pigs, 
and other animals, and also in the hoof and digestive tract. 

An account is also presented of other diseases caused by the necrosis bacillus, such 
as necrotic • stomatitis, ulcerative anovulvitis, necrotic vaginitis, necrotic metritis, 
foot rot of cattle and sheep, joint ill, avian diphtheria, etc. The deep ulcers in the 
intestines in cases of hog cholera are apparently due to the necrosis bacillus, and the 
organism has also been isolated from chickens affected with diphtheritic; roup as well 
as other birds. As a prevention against this organism the authors recommend the 
thorough application of antiseptics. 

Poisoning of cattle by molds, Bayer ( Wchnsclir. Tierheilk. u. Viehzuchty49 (1906) y 
t7o. 60, pp, 79S, 794) •—The author presents some of the details of symptoms and 
pathological lesions observed in 5 cattle which were affected by eating clover badly 
damaged by certain common molds, especially Aspergillus glaucus and Penicillium 
jlaueum. The symptoms were great weakness, reddened mucous membrane of the 
mouth, loss of appetite, paralysis of the throat, and diarrhea. 

Enzyms in cornstalks and their relation to cornstalk disease, T. M. Price 
( U. S, Dept Agr.y Bur. Anim. Indus. Rpt 1904, pp- 66-76). —On account of the 
suddenness with which death occurs in many cases of so-called cornstalk disease, it 
was suspected that the presence of prussic acid in cornstalks might be the cause. 

Cornstalks were obtained from a field where a number of cattle had died of corn¬ 
stalk disease, but upon direct analysis for prussic acid this poison could not be deter¬ 
mined. Negative results were also obtained from an attempt to find a glucoside 
which might break up into prussic acid. Attention was then directed to the possible 
presence of enzyms, and a peroxydase was found with the properties of catalase.. 
Further analyses showed that neither diastase, invertase, lactase, maltase, cytase, or 
lipase were present. The cornstalk enzym lost its power of splitting up glucoside 
when subjected to a temperature of 78® C, The proteolytic enzym was broken up at 
68® C. The cornstalk enzym appeared to have the same resisting power toward 
heat as that obtained from bitter almonds. 

The author believes that these investigations, while not conclusive, indicate the 
presence of an enzym in cornstalks which may give rise to the formation of prussic 
acid by splitting up glucosides. This would account for a certain percentage at least 
of the cases of cornstalk disease.' 

A recent outbreak of sheep pox, Teetz (Berlin. Tierdrztl. Wchnschr., 1905, No. 
49, p. 8S0). —In outbreaks of this disease it is recommended that a strict quarantine 
be enforc^^ so that healthy animals may not be exposed to the disease. When 
quarantine is maintained with sufficient stringency it is possible to make incisions in 
the swollen parts o£ the skin in infected sheep and treat the wounds so that the 
mortality is reduced to a very low' percentage. 

Beport of the work against scabies of eheep and cattle in 1904, 0. O. 
Goodfastubb (U. S. Dept. Agr., Bur. Anim. Indus. Bpt 1904, pp- 447-460).—During 
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the year under report there has been a decided reduction in the number of scabby 
sheep received at the principal market centers, and this reduction is attributed to 
the greater restrictions on the traffic of sheep without inspection. 

The number of scabby sheep received at regular stations in 1904 was 85,221. Dur¬ 
ing the same year the total number of sheep inspected was 43,000,000, of which 
3,000,000, or 7.4 per cent, were infected. The total number of sheep dipped was 
more than 12,000,000, of which 2,000,OCX) were dipped the second time. The per¬ 
centage of effectiveness was 99.35. Special attention is called to the very successful 
work in the eradication of sheep scab in Utah and Wyoming, where the results are 
largely due to the thorough and satisfactory cooperation between the State and Fed¬ 
eral authorities. Such cooperation has also been arranged in New Mexico and other 
infected districts. 

The woolgrowers of the Western Stati»,s have come to realize the importance of 
drastic measures in dealing with sheep scab. During the year 1904 the number of 
scabby cattle received at regular market centers was 19,702. The total number of 
cattle inspected during the same year was 8,395,000, of which 230,000 were scahby. 
The total number of cattle dipi^d during the year was 5()4,0(K), including 169,000 
which were dipped twice. 

Hog cholera, W. Robertson {Aijr.Jour. Cape (hod Hope^ ^7 (1905)^ No.G^pp, 735- 
74^, ph. iH ).—The history of this disease in South Africa is outlined in considerable 
detail, and notes are given on the symptoms and {)ost-mortem lesions, especially as 
observetl by the author in South Africa. 

In general, the i»ulmonary lesions appear to be quite constant and occur independ¬ 
ently of the intestinal ulcers. Directions are given for disinfecting premises after 
the occurrence of the disease, and on other methods for preventing the disease by 
means of quarantine and isolation of affecded hogs. 

The use of mallein in diagnosing glanders, L. J. Hoookamer and J. de Haan 
{TijdscJtr. Veearteeuijky 33 (1905)^ Xo,3,2>p,169yl7()).--A» a result of extensive 
mallein tests carried out since 1896 the authors conclude that glanderous horses 
should ordinarily show’ a reaction of I j to 2® C. after inoculation with mallein. The 
temperature of healthy horses should not rise above 38.4® C. after inoculation. 

Dog distemper, Piorkow’ski {Berlin. Tierarztl. Wrinwrhr.y 1905^ No, 49y pp, 839- 
832 ).—Much attention has l)een given to a study of the bacteriology of this disease. 

The author isolated several bacteria from causes of dog distemper and finally found 
a virulent organism in the spleen, lungs, and hypophysis of the hrain. This organism 
in pure cultures produced death from typical dog distemper within 2 to 3 weeks after 
the inoculation of healthy dogs. From this organism a serum was obtained through 
culture and inoculation experiments which produced satisfactory results in 83 per 
cent of cases. The author believes, therefore, that this serum may relied upon in 
preventing the development of dog distemper. 

Fowl cholera, C. II. Stange {Towa Agr., 6 {1905) y No. 3, pp. 86-88 ).—The 
symptoms of this disease are briefly described. 

Since treatment is ordinarily ineffective, it is necessary to adopt preventive meas¬ 
ures. To this end poultry houses in which an outbreak of the disease has occurred 
should be treated with carbolic acid or some other antiseptic, and dead or diseased 
fowls should be disposed of by burning or burying deeply. In order to prevent the 
spread of infection to healthy fowls, corrosive sublimate may be placed in the 
drinking water at the rate of 1 part in 2,000. 

Animal parasites affecting domesticated animals, Desmond {Jour. Dept. Agr, 
So, Au8t.y 9 {1905), No. 4, pp- 247-255y figs. 9).—Notes are given on certain tape¬ 
worms which infest horses, including Tstnia perfoliataj T. pHcatUy and T. mamillana. 

In preventing infestation by these parasites attention should be given to the 
water supply, since horses may become infested from contaminated water. The 
water may treated with sulphate of iron. Santonine and tartar emetic may be 
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added to the food. A peculiar case of intestinal infestation in a horse is reported.. 
The larv^ of botflies were found attached in considerable numbers to Aicaris megor 
locephala and tapeworms in the intestines of the horse. 

Treatment for worms in domestic animals, B. Hutcheon (Agr, Jour, Cape 
Good Hope, SfH (1905), No, 5, pp, 589-614% figs, BO), —Particular attention is given to 
treatment of domesticated animals for tapeworms, roundworms in horses, and 
stomach worms of sheep. 

Sulphate of copper is said to be one of the longest used and most effective remedies 
for roundworms in horses. It also gives good results in the treatment of stomach 
worms in sheep and tapeworms in calves, lambs, and kids. During experiments in 
drenching animals with a solution of sulphate of copper, it was found that goats were 
more resistant to this drug than sheep. Goats were given as much as 40 grains sul¬ 
phate of copper and 4 oz. of water without harm, no indammation being caused in 
the raucous membrane of the stomach. In the preliminary experiments with sul¬ 
phate of copper in treating lambs, however, numerous cases of the poisonous effects 
of this substance were seen and many deaths were caused. 

After further experimentation it was decided that copper sulphate to be used for 
such work should be of standard purity of a uniform dark blue color. It appears 
that a fast of more than 30 hours renders sheep more susceptible to the influence of 
copper sulphate than they otherwise would be. The author recommends that 1 lb. 
of copper sulphate be dissolved in 10 gal. of water, and that from this solution Ij, 3, 
3i, 4, and 5 oz., respectively, be fed to lambs 3, 6, 9, 12, and 18 months old. 

Numerous experiments were carried out in treating ostriches for infestation with 
Srtongylua douglasaii. As a result of these experiments it was found that a prelimi¬ 
nary dose of kerosene oil tends to remove gastric mucus caused by the presence of 
parasitic worms. The parasites are then more directly exposed to the action of car¬ 
bolic acid and turpentine, which are recommended in destroying these worms. The 
method of procedure recommended by the author is as follows: After fasting 18 hours 
give 12 oz. of kerosene and an equal quantity of milk to adult birds. After 2 or 3 days 
allow the birds to fast again for 18 hours, after which they are to be given 4 dm. car¬ 
bolic acid and 12 dm. of turpentine in 10 oz. of water. 

The tapeworms of American chickens and turkeys, B. H. Ransom ( U, S, 
Dept, Agr,, Bur. Anim. Indm. Rpt. 1904% pp- B68-B85, figs, SI), —In this article the 
author presents complete descriptions of all species of tapeworms known to occur in 
chickens and turkeys in the United States. A key is also given to assist in their iden¬ 
tification and brief notes are presented on the life history of the tapeworm and means 
of eradicating them. 

OontagriouB disecMss of animals in foreign countries, J. Roberts ( XJ. S, Dept, 
Agr,, Bur, Anim, Indue, Rpt, 1904, pp. 4^1-468). —Statistics are presented on the 
'extent of the more important infectious diseases in Belgium, Denmark, France, 
Germany, Great Britain, Hungary, Netherlands, Norway, and Sweden. 

The exhibit of the Bureau of Animal Industry at the Louisiana Purchase 
Exposition, J. M. Pickens and J. W. Fink ( V, S, Dept, Agr., Bur, Anim, Indus, 
Rpt, 1904% pp* 406-416, pis, B), —A brief account is presented of the exhibit made by 
the Bureau at the St. Louis Fair with particular reference to meat inspection, stock 
inspection, discussion of animal diseases, horseshoeing, dairy industry, and animal 
husbandry. 

BUBAL ENaiNEEBINO. 

B«p<nrt of irrigation and drainage investigations, 1004 (U, S, Dept, Agr,, 
Cffice Expt, Stas, Bui, 158, pp, 755, pis, IB, figs, I^P).--This is the fifth annual report 
of the investigations in these lines carried on by this Office. 

The report contains the following articles: Review of the Irrigation Work of the 
by B* P. Teele; Irrigation in Santa Clara Valley, California, by S. Fortier; 
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The Distribution and Use of Water in Modesto and Turlock Irrigation Districts, Cali¬ 
fornia, by Frank Adams; Relation of Irrigation to Yield, Size, Quality, and Com¬ 
mercial Suitability of Fruits, by E. J. Wickson; Irrigation Conditions in Imperial 
Valley, California, by J. E. Roadhouse; Mechanical Tests of Pumps and Pumping 
Plants used for Irrigation, by J. N. Le Conte; Irrigation in Klamath County, Oregon, 
by F. L. Kent; Irrigation Investigations in Yakima Valley, Washington, 1904, by 
O. L. Waller; Irrigation Conditions in Raft River Water District, Idaho, 1904, by W. F. 
Bartlett; Irrigation Investigations at New Mexico Experiment Station, Mesilla Park, 
1904, by J. J. Vernon; Irrigation Investigations in Western Texas, by Harvey Cul¬ 
bertson; Pumping Plants in Texas, by C. E. Tait; Irrigation in Southern Texas, by 
A. J. Bowie; Ric^e Irrigation in Ix)uisiana and Texas in 1903 and 1904, by W. B. 
Gregory; Rice Irrigation on the Prairie I^and of Arkansas, by C. E. Tait; Irrigation 
Experiments at Fort Hays, Kansas, 1903 and 1904, by J. G. Haney; Irrigation near 
Garden City, Kansas, 1904, by A. E. Wright and A. B. Collins; Pumping Plants in 
Colorado, Nebraska, and Kansas, by O. V. P. Stout; Irrigation near Rockyford, Colo¬ 
rado, 1904, by A. E. Wright; The Irrigation and Drainage of Cranberry Marshes in 
Wisconsin, by A. R. Whitson; and Reix>rt of Drainage Investigations, 1904, by C. G. 
Elliott. 

A leading line of work has been the collection of information regarding the duty 
of water. This has included the measurement of the water at the heads of main 
canals where they leave the streams, at the heads of laterals from main canals, and 
at the margins of fiebls where the water is actually applied to the crops. The differ¬ 
ences in the quantities founj at these different points represent approximately the 
losses of water in transit. The average depth to which the water measured would 
cover the land irrigated was found to l)e as follows: Main canals 6.13 ft., laterals 4.03 
ft, farms 3.07 ft. 

In addition to these measurements of the cpiantities of water used in common 
practice, experiments were made to determine the results of applying the water at 
different stages of the crop’8 growth. These experiments look to a more scientific 
use of water in irrigation, and if possible a more economical use. The experiments 
imlicate that the largest product from the use of given quantities of water and the 
largest product per acre do not coincide. 

At the New Mexico Station it was found that the largest product per acre inch 
of water was secured when the depth of water applied was 24 in., but the largest 
product per acre- was secured with a depth of 35 in. These experiments have not 
been extended far enough to give any definite conclusions as yet. 

Experiments have also been made in increasing the duty of water by lessening the 
losses in apylying it to crops. Experiments in California in applying water by flood¬ 
ing in shallow furrows and in deep furrows showed comparative losses as follows, tak¬ 
ing the loss in flooding as 100 per cent: Flooding, 100 per cent; furrows 3 in. deep, 
87 per cent; furrows 12 in. deep, 75 per cent. 

A large number of measurements of the losses from canals by seepage and evapo¬ 
ration are reported. A general average of all of these measurements gives 6.76 per 
cent of the water entering the headgates of canals lost per mile of length, the losses 
varying from almost nothing to almost 100 per cent. The measurements show, how¬ 
ever, a large decrease in the percentage of loss with increase in the size of the canals. 
Averaging all of the measurements according to the sizes of canals gives the results 
shown in the following table: 

Lo8se8 of water from canals by seepage and evaporation, 

Peroentaffe 
loss par mile. 


13 canals carrying 100 cu. ft. per second or more. 0.95 

16 canals carrying between 60 and 100 cu, ft. per second. 2.68 

15 easels carrying oetween 25 and 50 cu. ft. per second. 4.21 

24 canals carrying less than 25 cu. ft. per second.11.28 
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The water escaping from canals is not, however, all lost, as is shown by the meas- 
urements of return seepage reported. A large number of measurements of the gain 
in the flow of the South Platte and its tributaries is summarized. The measure¬ 
ments on the South Platte itself are divided into two groups, representing 7-year 
X)eriod8, showing a large increase in the rate of gain in the second i)eriod over that 
in the flrst. 

A series of measurements made in 1903 show the gain of 727.61 cu. ft. per second 
in the flow of the river in 232.75 miles, or 3.3 cu. ft. per second per mile throughout 
the course of the stream. Measurements for the months of July and August, 1903, 
show gains l)etween the mouth of the canyon of the South Platte and the Colorado- 
Nebraska line of 307 and 344 per cent, respectively. Similar measurements for a large 
number of other streams are given. 

The cost of preparing land for irrigation, including removing sagebrush, smooth¬ 
ing or leveling land, and building laterals is given as ranging from $3.50 to $35 per 
acre, varying with the original condition of the land. 

A large part of the report is devoted to pumping investigations throughout the arid 
and seiniarid regions. The summary of results shows that the pumps tested gave an 
average efficiency of 41.17 per cent, while the fuel cost of raising water varied from 
1.6 to 25.3 cts. per foot-acre-foot, the larger cost being for plants requiring lecn than 
1 horsepower, and the smaller cost for large steam plants, using cheap crode^il for 
fuel. The descriptions of the plants in use are of great value for bringing mit the 
good points as well as those which should be avoided. 

The average annual cost of raising water with windmills, including intewrt^n the 
investment, is given as $9.50 per acre. From this high cost the (^onclusifm4«(drawn 
that windmill i)umping, except for the irrigation of high-priced croj)S, will not be 
found profitiible. 

The drainage work reported on includes the reclamation of swamp and alkali lands 
in the arid region, the protection of bottom lands from overflow, the drainage of farm 
lands, and protection of hillsides from erosion by means of underground drains. The 
methods of laying out and constructing drains for all of these purposes are discusser! 
and the results obtained are given. 

Duty of water, B. P. Fleming (Wyoming Sta. Bui. (?7, pp. i^O ).—This bulletin 
contains summaries of all of the measurements of duty of water made by the Wyo¬ 
ming Station from 1893 to 1903. 

The average depth of water applied to different crops per year at the station dur¬ 
ing that period was as follows: Alfalfa 1.97 ft., barley 1.53 ft., oats 1.73 ft., and wheat 
1.62 ft. Concerning the length of the irrigation season for these crops the conclusion 
is that a water supply should be available from June 1 to September 15. 

In addition to measurements of the (juantity of water used in general practice, 
experiments have been carried on to determine the relation between the quantity of 
water applied and the yield. These experiments have included potatoes and oats. 
Potatoes yielded the largest return per acre when receiving water to a depth of 16.29 
in. and oats with 43.59 in. The largest returns per inch of water applied were with 
potatoes 16.29, and with oats 16.59. 

These measurements show that with oats at least the largest return per unit quan¬ 
tity of water does not coincide with the largest return per acre. “Consequently 
when a man has a large area of land and a small water supply he will probably find 
that he will be making the best use of his available supply when he spreads that 
amount over a larger area than it is the common practice to do.“ 

The Winterton Irrigation Settlement (Notes on Agriculture in Nataly Maritz- 
Wrg: Dept. Agr.y 1905, pp, 9-20 ').—In 1904 the agricultural development act was 
passed for the purpose of securing rural settlement in Natal. A board was created 
which is authorized to make loans to settlers, limited to £60 for the flrst year, for the 
purchase of live stock, implements, food, etc., to be repaid in 3 years and bearing 
4i per cent interest. 
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A dam has been built and a canal 18J miles long which will irrigate 17,940 acres. 
This area is divided into three classes—first class land fit for 8i>ecial crops, second 
class land fit for mixed farming, and third class land fit only for grazing. This is to 
be leased to settlers in tracts varying from 250 to 500 acres according to its classifica¬ 
tion. Settlers are advised that they will need capital of at least £250. The article 
contains information as to the necessary expenditures and probable returns from 
farming operations. 

Diagrams of mean velocity of uniform motion of water in open channels; 
based on the formula of Ganguillet and Sutter, I. P. CnuRcii {New York: John 
Wiley (& SonSf 1902, pis. 11, desc. text ).—This set of diagrams was prepared for the 
purpose of determining the mean velocity in open channels instead of computing it 
in each case from Kutter’s formula. 

Tliere is one diagram for each of eleven different values of “n/* or the coefficient 
of roughness, ranging from 0.009 to 0.035, and ranging from 0.1 to 25 ft. in values 
of K, the hydraulics radius, and for sloiies varying from O.Ol ft. per thousand to 100 
ft. per thousand, that is, values of S varying from 0.00001 to 0.100. This is sufficient 
range to cover the ordinary cases. 

The coefficients of roughness for channels of various kinds are given as follows: 

0.009, for well-planed timber evenly laid. 

.010, plaster in pure cement; glazed surfaces in good order. 

.011, plaster in cement w'ith one-third sand; iron and cement pipes in good order 
and well laid. 

.012, unplaned timber, evenly laid and continuous. 

.013, ashlar masonry and well-laid brickwork; also the above categories when not 
in good (condition nor well laid. 

.015, canvas lining on frames;^’ brickwork of rough surfac^e; foul iron pipes; 
ba<lly jointed cement pipes. 

.017, rubble in plaster or cement in good order; inferior brickwork; tuberculated 
iron pipes; very fine and rammed gravel. 

.020, canals in very firm gravel; rubble in inferior condition; earth of even surface. 

.025, canals and rivers in perfect order and regimen and perfectly free from stones 
and weeds. 

.030, canals and rivers in earth in moderately good order and regimen, having 
stones and weeds occasionally. 

.035, canals and rivers in bad order and regimen, overgrown with vegetation, and 
strewn with stones and detritus. 

Proceedings of the second annual Iowa State Drainage Convention {Froc. 
Jowa State Drainage Conv., 2 {190r)), jtp. 65, Jigs. 7 ).—This report contains the min¬ 
utes of the meetings and the following papers: Appraisement of Damages and Assess¬ 
ments of Benefits in Drainage Work, by C. G. Klliott; The New Iowa Drainage Law, 
by R. M. Wright; The Im|)ortance of Drainage in Good Roads Construction, by A. 
Marston; President’s Address, by D. A. Kent; The Drainage of Meandered Lakes, by 
L. E. Ashbaugh; Progress in Drainage Improvements during 1904, by J. F. Ford; 
The Relation of the Soil to Umlerdrainage, by W. H. Stevenson. 

Proceedings of second conference of engineers of the Reclamation Service, 
with accompanying papers, F. H. Newell ( U. S. Geol. Survey, Water-Supply and 
Irrig. Paper No. 146, pp. 267).—The papers included deal with water laws, hydrog¬ 
raphy, power engineering in irrigation, tunneling, field and office accounts, pump¬ 
ing, diamond drilling, stream gaging, computations, aquatic plants, camp sanitation, 
drainage, silting of reservoirs, flow under ice, and a few reports of particular projects. 

A number of committee reports of general interest on concrete, cost-keeping, duty 
of water, and pumping are added, and others of a more special kind relating to stand¬ 
ard specificatioxis, forms of reports, etc., of interest to members of the Reclamation 
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Service. There is appended a partial directory of members, with records of their 
training and experience, and a list of technical papers by engineers in the Reclama¬ 
tion Service. 

. 2>eTelopment of underground waters in the Eastern Ooastal Plain Region 

of southern California, W. 0. Mendenhall ( U, S. 'Geol. Sun'eyy Water-Supply and 
Irrig. Paper No. pp. 140^ pis. 7y figs. 6*).—A brief history of the irrigation com¬ 
panies diverting water from streams is first presented, with brief notes on drainage 
districts. The source of underground water supply is then discussed, data being 
given to show that the draft by pumping has materially c^pcreased the former arte¬ 
sian area. Five maps are presented, showing present and past artesian areas, hydro- 
graphic contours, irrigated lands, canals, location of wells, and the usual topographic 
and other data. The larger part of the paper consists in a list of nearly 2,800 wells, 
giving owners, location, description, depth, and water elevation, solids in solution, 
temperature, method of lift, cost of well and machinery, use of water, and estimated 
discharge. 

The same method of treatment is followed in the second and third of this series, 
dealing with the Central Coastal Plain Region of Southern California (Water-Supply 
and Irrig. Paper No. 138, pp. 162, pis. 5, figs. 5) and Western Coastal Plain R^ion 
of Southern California (Water-Supply and Irrig. Paper No. 139, pp. 105, pis. 8, 
fig.l). 

Observations on the ground waters of Bio Ghrande Valley, C. S. Slighter 
(17. S. Oeol. Survey^ Water-Supply and Irrig. Paper No. 141 PP- 4* IHy pis. 5, 
figs. SS). —An investigation of the underflow of Rio Grande near K1 Paso, which was 
popularly supposed to be enormous, showed a probable flow of only 50 gals, per 
minute, the water being too salt for any use whatever. 

Data regarding the supply below El Paso and in Mesilla Valley are presented, 
showing the small amount of water contributed by the river. A detailed study of 18 
pumping plants is given, with cost data, which shows a variation in cost of water 
delivered of from $2.2l to $13.20 per acre-foot, the fuel cost varying even more—from 
$0 .70 to $5.80 per acre-foot. In eight cases the wells are lowered over 20 ft. by 
pumping, usually indicating too large power for the capacity of the well. Larger 
strainers and deeper wells are recommended. 

Analyses of water samples from £1 Paso are given in an appendix. 

The hydrology of San Bernardino Valley, California, W. C. Mendenhall 
( U. S. Oeol. Surveyy Water-Supply and Irrig. Paper No. 142y pp. 124y pis. 12y figs. 16 ).— 
“This report is one of a series on the underground waters of southern California. 
In this valley, where irrigation practice has attained a high degree of perfection, the 
underground waters are of very great importance, two-thirds of the irrigate<i acreage 
being dependent upon them either wholly or in part. The author has had in mind 
the practical irrigator and questions which arise concerning title to percolating 
waters. “ 

After a preliminary discussion of the valley, its settlement, irrigation develop¬ 
ment, rainfall, soil, and runoff, the author devotes about 40 pages to a treatment of 
San Bernardino artesian area, its geology, water stipply, and particularly the decline 
of the waters in the past ten years. The conclusion is reached that “ it is obviously 
unwise to increase present drafts upon the basin,” and that better methods in irriga¬ 
tion practice and a “fully supported policy of forest conservation and restoration are 
easential.” 

Yucaipe and Riverside basins are also briefly discussed, and miscellaneous data on 
temperature, water analyses, and stream and canal gagings are given. A list of about 
500'wells, with depth, cost, and other data is given. 

.Walla, M. Rinqblmann {Jour. Agr. Prat., n. ser.y 9 {1906), No. tS, pp. 784^786, 
d).^A cheap portable machine for driving wells by hand, with notes on its use. 
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Windmills , M. Rinoblmann {Jout, A^. PtaU^ n. ««•., 10 (1906) ^ No, 49, pp, 4^ 
BOO, jigs, 4)- —A description of some American and European mills with a discussioti 
of the pressure of wind and methods of regulating mills. 

Experiments on steel-concrete pipes on a working scale, J. H. Quinton 
(U, S, Geol, Surrey, 'Water-Supply and Irrig, Paper No, 14 S, pp. 61, pis. 4j jiys. 4 ).— 
Seven 20-ft. sections of pipe of 5 ft. inside diameter and 6 in. thick, reenforced with 
welded steel rings, were made, using various proportions of cement, sand, and gravel. 
These were coated inside with different plasters and paints and tested with all heads 
up to 140 ft. It was found impossible under moderate heads to prevent sweating 
through every coating tried and serious leakage through tamping seams under heads 
of over 60 ft. 

To avoid the inetpialities incident to continuous pipe, a section of four 5-ft. segments 
was made and tested with various coatings. Further tests were made on pipes of 8 
in. inside diameter. The writer concludes that extreme care is essential in mixing 
and tamping; that paints are too thin and soap-and-alum mixtures not wholly satis¬ 
factory, and that heads of over 70 ft. are not practicable. No cost data are given. 

Cement mortar and concrete: Preparation and use for farm purposes, 
P. L. WoRMELKY, Jr. ( IJ. S. Dept. Ayr., Farmers' Bui, 2S6, j>p. S9,fi(js. 14 ), —This bul¬ 
letin describes in a very elementary way the proper method of mixing and handling 
concrete. 

The use of different materials for making concrete is explained, and detailed direc¬ 
tions are given for making sidewalks, basement doors, steps, and fence posts. In an 
appendix are given results of some tests on concrete fence posts, tests showing the 
effect of retempering Portland-cement mortar, and a diagram showing the effect of 
clay on cement mortars. 

Trap rocks of Palouse region as road material, C. N. Little and W. G. 
Turley (Idaho Sia, Bui, 60, pp, 16, figs, 9). —Abrasion and cementation tests of 13 
samples with notes oh methods employed and comparative tests of 3 samples made in 
the laboratories of this Department. 

The good roads problem in Iowa, A. Marston, C. F. Curtiss, and T. H, 
MacDonald (Lma Engin. Sta. Bui., 9 (1906), No. 6, pp. 94t jds. 19, jigs. 6). —This 
bulletin contains a copy of the law (Testing the Iowa State Highway Commission, 
a general discussion of the State with regard to its road conditions and road materials, 
and brief notes as to methods of road construction and maintenance. 

Third annual report of the State board of public roads, Rhode Island 
(Ann, Rpt, Bd, Pub, RoadsR, L, S (1906),pp. 89, pis. 47, fig. I).—A general discussion 
is given of the advantages of good roads and the necessity of prompt repairs on 
macadamized roads. 

During 1904, 16.3 miles of stone roadivays were contracted for at an average cost of ' 
$4,953.05 per mile. In all cases where roads have been improved grades have been 
reduced. The methods of testing stone as road material in this Department are 
described and a table showing the road-making value of Rhode Island material is given. 
A copy of the standard specifications for stone roadways is also given. The report 
contains a large number of companion pictures showing roadways before and after 
improvement. 

Eighth annual report of the commissioner of highways, Ontario, 1008 

(Ann, Rpl, Comr, Highways Ontario, 8 (1903), pp, 109, pi, 1, jigs, 96, dgms, 3), —^This 
report deals principally with defects of employing statute labor on highways in the 
Province of Ontario, and the advantages to be gained by commutation of this labor 
and expenditure of the funds thus acquired under the direction of expert roadmakers. 

A tabular statement is given showing the counties in which commutatioii is pro¬ 
vided for, and the rates allowed, which vary from 60 cts. to $1 per day. There is 
also given a tabular statement of the road expenditures by counties for the years 
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1880-1901. The report gives directions for all classes of road work, including grading, 
building culverts, and wooden, steel, and reenforced concrete bridges. 

Hydraulic motors, I. P. Church (Nev^ York: John Wiley d'Sonti^ 1905^ pp, IX-\- 
g69f figs, dgms. 7). —This book includes both the theory and descriptions of 
water wheels, impulse wheels, turbines, centrifugal pumps, pressure engines, accumu¬ 
lators, and hydraulic rams. It represents the most modern treatment of these 
important lines of machinery. 

A brief discussion is also given of flow in pipes and open channels and backwater 
due to weirs. An appendix contains graphic conversion scales, diagrams showing 
friction head loss and discharge of cast-iron and wroii{»ht-iron pipe for various veloci¬ 
ties, diagrams of KuttePs formula, four-place logarithms, and three-place trigono¬ 
metric functions. 

A steam traction engine, R. Dessaisaix {Jour. Agr. Prat.y n. ser.^ 9 (1905)^ No, 
^4, PP- 774i 775j fig. 1). —An improved English engine, with large heating area, and 
adapted to burning wood and refuse. 

Methods of testing farm machines, A. Nacittwkh {Fuhling's Landw, Ztg.^ 54 
{1905), Nos, 19, pp, 663-667i figs. 3; 22, jip. 769-775, figs, 5), —A description of a 
recording dynamometer for farm vehicles, with notes on its use; a dynamometer 
with a hydraulic registering device, a recording torsion dynamometer by Morin, and 
a simplifled form by Wiist. 

New farm machinery, E. Wrobel {Fuhling*s Landw. 7Ag., 54 {1905), No. 18, pp. 
625-628, figs. 4)> —A description of a new driving gear to reduce friction in fanning 
mills, improved interchangeable screens for threshing macdiines, and an improved 
universal seed drill. 

New farm machinery, A. Nachtweh {Fuhling^s Ijindw. Ztg., 54 {1905), No. 19, 
pp. 667-67L figs. 4)> —A new universal farm mill adapted to both crushing and rough 
grinding. The rolls are smooth for half their length, being geared for both equal 
and unequal rates of speed. 

New farm machinery, K. Vormfklde {FMiiufs Landw. Ztg., 54 {1905), No. 20, 
pp. 695-701, figs. 4). —A carbureter for making Benoid gas and a special gas engine 
for using this gas are described. 

New farm machinery; the Heller plow for subsoiling, B. Tolksdorf {Fdhl- 
infs Ixindw. Ztg., 54 {1905), No. 16, pp. 555-557, fig. 1). —Thorough subsoiling with¬ 
out heavy draft is claimed in this plow, which is constructed with a wedge-shaped 
subsoiler attached to an ordinary moldboard in such a way that the under layer of 
soil is moved laterally the width of one furrow without being turned over, the upper 
soil being turned over on top of the moved strip of subsoil. 

RURAL ECONOMICS. 

The state and agriculture in Hungary, I. DarXnyi, trans. by A. GyArgy 
{London: Macmillan d Co., Lid., 1905, pp. XXII-{-264j rnap 1). —This book is a dis¬ 
cussion of the principles followed and the methods used by the Department of 
Agriculture of Hungary in the promotion of the agricultural interests of that country. 

The questions of land tenure and flscal policy are left on the side, and attention is 
centered upon the problems involved in improving the quality of cereals, hops, 
hemp and flax, wine, fruits, live stock, etc. “The intention in generally encour¬ 
aging the agricultural industry was directed by the desire that our farmers, in the 
first place the small fanners, should be convinced of the advantages of ‘qualitative 
production,’ of using better seeds, producing more commercial plants, and, in gen¬ 
eral, of farming on a more scientific plan.” 

Cooperation among the farmers is encouraged by the government. “Acknowl¬ 
edging the great influence which farmers’ clubs exercise on the development of 
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agriculture, the department uses every opportunity to stimulate their interest and 
activity. In preparing agricultural regulations and bills it consults these clubs, and 
also helps materially their shows, lectures, or any other of their public enterprises.^' 
And again, ‘‘the literature of coo|>eration has for a long time been subsidized by 
government.” 

“The Department of Agriculture has issued,for many years, reports on the condi¬ 
tion of both home and foreign crops, for the use of the farmers, and these have 
continually increased in scope. . . . The number of correspondents was in 1895 
only 875, but in 1902 already 1,148. There are, besides these, 87 correspondents 
dealing with insect pests.” . . . 

The measures taken to promote hemp growing illustrate the methods of promoting 
plant industries. “Hop growing, which is unable to supply more than half the 
home demand, is one of the industries in process of development. There is a regular 
and special instructor for hop growing, since special knowledge is reijuired. To 
stimulate and equalize hop growing, the department distributes yearly tested hop 
seedlings among the producers.” 

The business side of farming, F. W. Card (Ann. Rpf . Bd. Atjr. R . 7., 7.9 (1903), 
pp, 66-81). —This is mainly a discussion of the necessity of strict accounting on the 
part of the farmer, and of methods of keeping such accounts. It contains also a 
general discussion of the relation of lixed ami movable capital on the farms. 

At present in New England about one-half of the capital belonging to farmers is 
invested in land. It is pointed out that it is to the advantage the fanner to 
decrease the proj^ortion of his capital which is in land, in order to <lccrcase fixed 
charges. These charges may also lie decreased by arranging the farm work in such 
a way that both men and teams may be continuously employed. 

The economics of good roads, W. E. Mr(h.iNTO('K (Ann. Rpf. Bd, Af/r. R. 7., 
^0 (1904) iPP^ -This paper reviews the comlitions which have in earlier times 

and in other countries made the construction of good country roads necessary, and 
forms an estimate of the advantages to be derived at the present time by the con¬ 
struction of good roads. 

The first argument is that products can be placed upon the market more cheaply. 
The second argument is that good roads would facilitate the consolidation of the 
country s<*hools and thus improve the (juality of rural (‘ducation. It is argued 
also that good roads would tend to keep the young people in the country who at 
present have such a strong temlency to seek their fortunes in the cities. 

The sugar production of the world, II. Paasciih [Die Znokeqwodnktlon der Welt, 
Jjcipdc: B. d. Teiibner, 7905, pp. VI \-S38). —This volume contains a statistical and 
descri|)tive <liscu8sion of the sugar production of tlu^ worhl. 

The book is divided into three main divisions. The first part is devoted to the 
beet-sugar industry of the princi})al sugar-beet iirodutdiig I'ountries, the second part 
to the cane-sugar industry of the various countries where this industry is carried on, 
and the third to the competition of beet and cane sugar on the world market. 

Orop Reporter ( U. S. Dept, Ayr., Bar. Stntw. Crop Reporter, 7 (1.905), Nos, 7, pp. 
65-6^; 8, pp. 63-70; Sup., pp. 71-78). —Number 7 contains descriptive and statistical 
materials concerning yield and quality of crops in the United States, cotton seed and 
cx)tton-8eed products in the United Kingdom, the United States exports and imports 
of rice and the exports of grain, the hop movement in the United States, and prices 
of agricultural products. 

In No. 8, crop areas in Argentina, live stock in Germany, the area and production 
of tobacco in various countries, and flax seed and its products in the United King¬ 
dom are the principal subjects discmssed. The supplement to No. 8 contains the 
annual report of the Bureau an<l tables showing the acreage, production, and value 
of the principal farm crops of the United States in 1905. 

20408—No. 7—06-7 
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Statistiosl yearbook of Austria, 1904 (Statis, Jahrb. K, K. Ackerb. Min,^ 1904^ 
pp. S05t pU» lOf dgms. 5).—This reports contains statistics on grain, potato, sugar-beet, 
and wine production. The colored maps show the localities in which each of these 
products is grown. 

The annual statistical report of the Tokyo Chamber of Commerce, 1006 
(Ann. Staiis, RpU Tokyo Chamber Com,^ 1906^ pp, This report contains 

statistics of the receipts and shipments of agricultural products in the city of Tokyo, 
and the range of the price of these commodities. 

Annual report of the bureau of industries for th^ Province of Ontario, 
1904 (Ann. Rpt. Bur. Indus. Ontario^ 1904y pp. 48 ).—Part 1 of this report contains 
statistics of the grain crops, root crops, hay and clover, fruit and fruit trees, live 
stock and dairy interests, labor and wages, market prices, and the values of farm 
property. Part 2 shows the total numl>er and amount of chattel mortgages on record 
in Ontario on December 31, 1904, against (1) all occupants; (2) farmers; together 
with totals for the province for the past ten years. 

State of Washington, its resources, natural, industrial, and commercial, 
1906 {Bien. Rpt, Bur. Statis. Wash.y 1905ypp.908-\-4Sypls. 97y dgni. 1 ).—This report 
describes the agricultural resources of the State of Washington. Statistics are given 
of the live-stock industry, of cereal, hop, and fruit production, and of the lumber 
industry of the State. 


AOBICTTLTXJBAL EDUCATION. 

Agricultural education in Belgium {Notice sur Vex^onomie rurale et Venseigne- 
merit agricole de la Belgique, Brussels: Min, Agr,y 1905 y pp. 9 S - 190 y figs, ^ 5 ), —This is 
a description of the system of agricultural education in Belgium, prepared for distri¬ 
bution at the Universal Exposition in Lic^ge in 1905. 

This description includes the following classes of institutions: (1) Colleges—the 
State School of Veterinary Medicine at Brussels, the Agricultural Institute at Gem- 
bloux, and the Agronomic Institute of the University of Louvain. 

(2) Secondary schools, of which there are 3 separate agricultural schools located 
at Carlsbourg, La Louvidre, and Huy, and 16 agricultural schools conducted as de¬ 
partments of other educational institutions; courses of agronomy in royal atheneums; 
State schools of horticulture at Ghent and Vilvorde and private subsidized schools 
of horticulture at Mons, Toumai, Li^ge, and Carlsbourg, and a school of practical 
horseshoeing at Molenbeek-Saint-Jean. 

(3) Agricultural schools for women, including one higher agricultural school in 
connection with the Institute of the Sacred Heart and Immaculate Conception at 
H6verl6, and 10 secondary schoolsl located, respectively, at Bastogne, Bouchout, 
Brugelette, Herve, Gooreind, Gyseghem, Oosterloo, Overyssche, *S Gravenwezel, and 
Virton, besides 3 schools having departments for women located, respectively, at 
Cortemarck, Heule, and Waremme. There are also traveling dairy schools for 
women and in connection with the schools at H4verl^ and Overyssche, schools of 
cheese making. 

(4) Popular instruction, including primary agricultural and horticultural trade 
. schools (10 of which are agricultural and 9 horticultural departments of other schools), 
and popular instruction for adults (itinerant instruction consisting of from 15 to 30 
lectures On agriculture, horseshoeing, apiculture, and other special subjects). 

In addition the statistics of agricultural education are presented; the service ol 
agronomes (graduates of agricultural colleges engaged in extension work for the 
State), and accounts of institutions connected with agricultural educational institu- 
fioQS, such .as botanic gardens, chemical and bacteriological institutes, analytical 
laboratories, experiment stations, and reading circles. 
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Th« place of the agrricultural and mechanical college in the educational 

scheme of the South, B. Ayrbb (South, Ed, Rev,, 2 (1906), No, 8 , pp, 486 - 493 ),^ 
The development and present status of agricultural and mechanical colleges are dis¬ 
cussed, and a plea is made for a closer union between southern institutions of this 
class and other colleges and preparatory schools of the South. 

It is pointed out that the college entrance requirements recommended by the 
Association of Colleges and Preparatory Schools of the Southern States do not take 
the agricultural and mechanical colleges into consideration. The writer calls atten¬ 
tion to the rapid growth in enrollment and beneficent influence of the great univerei- 
ties of the West, and endeavors to show how closer cooperation between all the 
educational institutions of the South would lead to similar progress. 

Nature study and agriculture (Course of study and syllabus for elementary 
schools. Albany: N, 1'. State Ed. Dept., 1905, pp. 154-172 ).—This syllabus presents 
material and suggestions for nature study extending over the first 6 years of the 
elementary school curriculum, and agriculture extending over the remaining 2 years. 

Both nature study and agriculture are outlined by years, the former including 
studies of animals, plants, and natural phenomena (weather, water, winds, clouds, 
etc.). The first year of elementary agriculture is devoted to studies of domestic 
animals and plants of the farm, and the second year takes up the study of the State 
of New York considered as a great farm, with special studies on dairying; pastures, 
meadows, and forage; alfalfa as fodder; fruit growing, and insect pests and methods 
of destroying them. A list of reference books for the use of teachers is appended. 

The aim in the first five years is to put the child into sympathetic touch with his 
environment, and to give him certain units of basal knowledge with which he may 
interpret the facts of geography and agriculture, which later are to be based upon 
this nature study. ... In the fourth and fifth years nature study, observational 
geography, and agriculture, beginning ifi the locality and widening out into the State, 
are closely related, and they supplement each other,In the sixth year there is a 
review, and some generalizations are made in preparation for the study of agriculture, 
which begins in the seventh year. 

There is a logical sequence in the work as outlined. This is not strikingly apparent 
in the work of the earlier years, but gradually the pupil is led to make a special study 
of the life of certain plants and animals, the distribution of these plants and animals, 
and the relation of plants to soil, plants to animals, and of both plants and animals 
to man. The pupils are led to see that they are studying agriculture “for the pur¬ 
pose of finding out how to enhance the animal and plant values to man,“ and that 
“these values depend not only upon improved soil conditions and economic treat¬ 
ment of farm products, but also upon intelligent marketing and upon the principles 
of economic exchange of home products for those raised in other sections of the State 
and country.” 

Syllabus for secondary schools. Physical geography and agriculture ( N, Y, 
State Ed, Dept., Secondary Ed. Bui. 27, pp, 132-157).—The syllabus for physical 
geography includes outlines for a study of the earth as a planet, the air, the ocean, 
water other than the ocean, and the land. It is recommended that as much time be 
devoted to the study of the land as is devoted to the four other subjects outlined. 

The syllabus on agriculture was prepared at the request of the Education Depart^ 
ment by representatives of the faculty of the College of Agriculture, Cornell Uni¬ 
versity. The outline presents an orderly arrangement of work for three periods a 
week extending over one year, and it is recommended that this work be taken in the 
second year of the high school after the pupil has completed one year’s work in 
biology and has acquired some knowledge of elementary chemistry. It is also 
recommended that abundant laboratory work should be provided, at least one period 
out of every three being devoted to such work. 
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The order of treatment and the reason for adopting this order are thus stated in 
the syllabus: * ‘ Agricultural operations are conducted for two immediate purposes—to 
raise plants and to raise animals. Plants are raised either for their own value or for 
their use in the feeding of animals. In studying agriculture, therefore, it is well to 
begin with the plant, then i)rocectl to the animal, and then consider questions of 
practice and management that grow out of these subjects.” 

The studies on the plant and crops include the plant itself, environment of the 
plant, and atrtual study of the leading crops of the community. Under animals and 
animal husbandry are included studies of domestic animals lyid their relationships, the 
nutrition of animals, and animal products. Part 3 of the syllabus is devoted to farm 
schemes and inauagement, including kinds of farming, rotations, lay-out of farms, 
tillage, drainage, and irrigation. 

Agriculture in the public schools, F. Mutchlkr {Amu Rpt. Conn. Bd. Agr.f S8 
{1904), pp. 215-227).—kn address given at the annual midwinter meeting of the Con¬ 
necticut Board of Agriculture, Hartford, December 14-16, 1904, for the purpose of 
showing how elementary agriculture should be taught. 

School gardens, B. T. Gali.oway {IJ. S. Dept. Agr., Office Expt. Stas. Bui. 160, 
pp. 47, pis. 5). —A report is given on the school garden work in the District of Colum¬ 
bia, conducted in a cooperative way by this Department and the normal schools of 
the District, under the direction of the Bureau of Plant Industry and Miss Susan B. 
Sipe, instructor in botany in Normal School No. 1. 

The garden work described includes the boys* vegetable gardens on the grounds of 
this Department, the home gardens of the normal school pupils, and the improve¬ 
ment of school grounds at Normal School No. 1 and 82 other schools in the District. 
Supplementary to this report is a report by Miss Sipe on school gardens visited by 
her in the summer of 1904 in Hartford, Conn.; Boston, Brookline, Hyannis, and 
Worcester, Mass.; St. Louis, Mo.; New York City, Yonkers, and Rochester, N. Y.; 
Cleveland, Ohio, and Philadelphia, Pa. Throughout the bulletin an effort has l>een 
made to bring out the educational trend of garden work in the different enterprises 
described. 

Municipal school gardens conducted by the Board of Public Education, 
Philadelphia, Helen C. Benne'it {Philadelphia: Bd. Pub. Ed., 1005, pp. 31, figs. 
19). —This is a report by the Supervisor of School Gardens in Philadelphia on the 
school garden work conducte<l in 1905 under the auspices of the Board of Public 
Education. The report includes outlines of lessons given to those working in the 
gardens, a <leacription of nature-study material sent to schools, and brief accounts of 
school gardens in Boston, Hartford, New York, and Yonkers. 

The ideal forestry college {Indian Forester, 31 {1905), No. 2, pp. 01-73, pis. 3 ).— 
The author visited the forestry colleges and institutes existing in Elurope and gives 
his impressions as to what an ideal forestry college or school should l>e. The sub¬ 
ject is considered under the various headings of situation, buildings, staff, studies, 
arrangement of the main educational buildings, college gardens, and college educa¬ 
tional forests. 

Forest school, H. S. Graves {But. Yale llniv., 1. sir , 1905, No. 4, pp-182-180).— 
An account of the work of the Yale School of E^orestry during the year. 

A summer term in forestry has been added to the junior year. This course begins 
in July of each year instead of the following September. During the preceding 
summer it was devoted entirely to the subject of sylviculture and forest mensuration 
at Milford, Pa. By this plan much more time is available for field work than 
heretofore. During the year 84 students received instruction in forestry. 

Soil and drainage, A. B. Graham {Agr. Col. Ext. Bui. [OhioSlateXJniv.^, 1 {1905), 
No. f2, pp. 6-9, figs. 3). —Ten simple experiments for use in public schools are 
described. 
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The educational beehive, E. F. Bigelow (Nature-Study Rev., 1 (190r)), No. 6, 
pp. ^0^-209, figs. 4)- —A description is given of an observation hive invented by the 
author for use in nature-study work in schools. 

Suggestions for grain-growing contests, score cards, and rules forjudg¬ 
ing wheat, oats, and corn, C. P. Bull ( Unir. Minu., Dept. Ayr., Rural School Agr, 
Bui. 2, pp. 6S, figs. 19). —This bulletin is prepared for the purpose of encouraging 
grain-judging contests among the pupils in the common schools in each county of 
the State. 

’ A general study of see<ls and seed testing, including weights j^er bushel of some 
common seeds, market grades of wheat and oats, germination, and rules for judging 
seed, is followed by more particular and detailed studies of wheat, oats, and corn, in 
which the history, types, culture, harvesting, marketing, and judging of each class 
of grain are treated. Specimen score cards are given and rules for the use of the 
score cards. Following these studies there is a chapter on crop rotation and field 
management and a chapter giving suggestions for practical exercises in connection 
with the other work. 

Legislation relating to farmers’ institutes in the United States, J. Ham¬ 
ilton {l\ S. Dept. Ayr., ({(fire Expt. Stas. Hal. IS/), rev. ed., pp. --In the revision 
of Bulletin 185 of the Othce (E. S. R., 15, p. 528) the institute legislation of the 
Province of Ontario, Canada, is omitted. New enactments and amendments to farm¬ 
ers’ institute laws, as well as changes in ap])ropriations made since 1908, are included. 
New legislation has been enacted in Oeorgia, Oregon, South Dakota, and Wyoming, 
and amendments made in New York and Virginia. 

Organization lists of the agricultural colleges and experiment stations in 
the United States ( U. S. Dept. Ayr., Ofiice Expt. Sttts. Hut. 161, pp. 95). 

MISCELLANEOUS. 

Eighteenth Annual Report of Illinois Station, 1905 (TlUnok Sta. Rpt. 1905, 
2 )p. IS). —This contains a statement of the j)rincii)al lines of work, a list of station 
bulletins, and a detailed financial statement for the fiscal year ended June 30, 1905. 

Twenty-fourth Annual Report of Ohio Station, 1905 (Ohio Sta. Bal. ^63, 
pp. A’.VT").—This includes an announcement concerning the work of the station, the 
organization list, a report of the board of control, a financial statement for the fiscal 
year ended June 30, 1905, and a report of the director summarizing the work of the 
station during the year. 

Twenty-first Annual Report of the Bureau of Animal Industry, 1904 

( U. S. Dept. .\yr.. Bar. Aniin. Indus. Rpt. 1904, pp. 632). —This includes a reiiort of the 
chief of the Bureau on the work done during the year, brief biographical sketches of 
the late E. A. de Schweinitz and H. E. Alvord, numerous articles previously noted 
or abstracted elsewhere in this issue, miscellaneous information, and the rules and 
regulations of the Bureau issued in 1904. 

The articles previously abstracted from other sources are as follows: Foot-rot of 
sheep (E. S. R., 10, p. 713); the etiology of hog cholera (E. S. R., 17, p. 87); experi¬ 
ments concerning tuberculosis (E. S. R., 15, p. 916; 16, p. 1022); information con¬ 
cerning the milch goats (E. S. R., 17, p. 77). 

The miscellaneous infonnation, based mainly upon consular reports, consists of 
brief articles on the following subjects: The horse of Abyssinia; government aid to 
horse breeding in Italy; German imports of horses; the cattle industry of Brazil; the 
live-stock industry in Japan; live stock in Mexico; Venezuelan cattle for Cuba; 
number of cattle in Australasia; number of sheep and cattle in Buenos Ayres; impor¬ 
tation of cattle into the Transvaal; American cattle and mules in northern Brazil; 
Russian association for breeding hogs and cattle; the frozen-meat trade with Great 
Britain; American meat a necessity in Germany; Germany’s attempt to produce 
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canned meat; American meats in France; Spain’s imports and exports of animal 
products; Prussia to make sausage; Aigentine meat in Belgium; exports of Argentine 
animals and animal products; exports of animals and animal products from Denmark, 
1903 ; imports and exports of animals and animal products of Uruguay; trade in 
animal products with Trinidad; frozen-meat trade of Argentina; German imports of 
animal products from Argentina; exports of frozen meats from New Zealand; New 
Zealand’s exports of animal products; oleo oil in Turkey; number of sheep slaugh¬ 
tered in refrigerating plants in Argentina, 1897-1903; number of sheep in Australasia, 
1885-1902; the sheep of Abyssinia; imports of wool atBos^n, New York, and Phila¬ 
delphia; the Australasian wool clip; wool exports from Australasia; production of 
wool in Argentina and Uruguay, 1893-1903; production and consumption of meat 
and dairy products in Unite<l Kingdom; decline of British butter making; cool-cured 
cheese in Canada; consumption of butter in Germany; glazed butter in Germany; 
dairy methods in Mexico; production and exportation of butter in Argentina; some 
dairy statistics of Queensland; milk-pcjwder factory in France; galalith from skim 
milk; butter, cheese, poultry, and eggs in Kansas; consumption of poultry and eggs 
in Great Britain; testing for age of eggs; the Sicilian, or Buttercup, breed of chickens; 
Utility Poultry Club’s laying competition; Australian egg-laying competition; goat 
raising in Mexico; the goats of Abyssinia; reindeer hair and its uses; frozen-rabbit 
industry of Australia; rabbits r. sheep in Australia; transportation in Persia; horses, 
cattle, and meat in France; poultry and eggs in the United Kingdom; and municipal 
slaughterhouse of Berlin. 

Experiment Station Work, XXXI ( U. S, Dept, Agr.y Farmers' Bid. ‘^SS^pp. 
figs. f>). —This number contains articles on the following subjects: Boot systems of 
plants; fertilizers for asparagus; mushroom culture; onions in the Southwest; ether 
forcing of rhubarb; noodles; condirnental feeds; beef v. dairy type f<)r beef produc¬ 
tion; feeding skim-milk calves; animal food for ducks; milk from diseased cows; and 
cider vinegar. 

Experiment Station Work, XXXII ( T. S. Dept. Agr.y Farmers' Bal. ^^37^ pp. 
32 ^ figs. 6). — This number contains articles on the following subjects: Lime and 
clover; plant-food requirements of fruit trees; apple grow’ing in New York; running 
out of seed wheat; high-protein seed wheat; tobacco seed selection; cover crop for 
tobacco fields; cereal breakfast foods; damped wheat as feed; bedding for cows; 
amateur poultry raising; care of cream on the farm; paying the patrons of creameries; 
gassy fermentation of Swiss cheese; and yeast as a disinfectant. 

Press bulletins ( Ohio iStn. Bal. 16Jy pp. 273-281). —Eeprints of press bulletins on 
the following subjects: Preliminary report of twelve years’ experiments with wheat; 
lime as a fertilizer; Hessian fiy and wheat midge; suggestions concerning the use of 
fertilizers; and a warning against fraud in the sale of nursery stock. 

Index of Mcussachusetts State Station publications, vols. 1 - 12 , 1883-1894 
(Massachusetts Sta. Judex Number, 1905, pp. 44) • 

Agriculture in Denmark {Verslag. en Meded. Afdeel. Landh. Dept. lAindb., Nijv. 
en Handel, 1905, No. 5, pp, 85), —This is a general treatise on agricultural conditions 
in Denmark, including discussions on farm values and management, stock raising, 
exports, particularly of eggs, agricultural societies, and live-stock expositions. 



NOTHS. 


Conneotiont College.—Edwin (filbert, of (leorgetow'ii, Conn., who died at Crescent 
City, Fla., February 28, bequeathed to the college a farm of about 356 acres, together 
with all tools, machinery, agricultural implements, live stock, and buildings, upon 
condition “that the same be taken and maintaiiUMl in connection wdth said college 
as a farm and for the puri)ose of teaching or instructbm in farming practically.” In 
addition |6Q,()00 was left to the college, the interest of which is to be used for caring 
for the farm and for instruction in agricailture, especially animal husbandry.* The 
farm is said to be worth from $35,(X)0 to $40,0(X). 

The new brick and stone dormitory, for which the last legislature appropriated 
$60,600, is rapidly nearing completion, and the building will be ready for occupancy 
in time for the summer school. This dormitory contains 66 single })edroom8 and 30 
studies, which, excei)t in the (iase of a few* single rooms, arc grouped in suites of 3, 2 
bedrooms being connected with each study. 

Belaware College.—.1. A. Foord has resigned his position as j^rofessorof agriculture, 
to take effect early in April, and will become assistant i>roft*ssor of agronomy at the 
Ohio State University, instead of “assistant in agronomy,” as])reviou8ly announced. 

Hawaii Station.—.Tared G. Stnith, dire(‘tor of the station, has returned to AVashing- 
ton for a few weeks. The sum of $1,750 has been raised by i>rivate subscription and 
placed at the disposal of the station for carrying on experiments in rice culture, with 
a view to decreasing the cost of j)ro(lu(‘tion by modern methods and developing varie¬ 
ties better suited to local conditions or the substitution of other commercial crops on 
rice lands. The average annual rentals for rice land in Hawaii are about $35 per acre, 
which fact limits the ])rospects of crop substitution. Six thousand dollars has also 
been promised by private contributors to carry on a field experiment with tobac^eo, 
to test this crop on a commercial scale. The experiment will be made at llamakua, 
where experiments in tobacco growing have been made by the station in previous 
years. An experiment in raising grapes for wine making has also been started on the 
island of Maui in cooi)eration with local farmers. A vineyard nf 124 varieties of wine 
grapes has been set out. 

Kansas College.—W. E. Mathewson, assistant )>rofessor of <*lu*mistry in the college, 
has been appointed assistant chemist of the station. 

Kentucky Station.— W. E. Scherffius, chemist of the station, has la^en ai)pointed 
agriculturist to fill the vacancy caused by the removal of J. N. IIar{)er to the South 
Carolina Station. 

Louisiana Stations.—The oflace of the Crop Pest Commission has been removed 
from Shreveport to Baton Rouge, and will now fiave its office in the experiment 
station building on the university campus at Baton Rouge. Arrangements have 
been made for cooperative experiments with this Department in studies on rice, 
including varieties, fertilizer tests, etc. 

KaryUnd StaUon.— Walter R. Ballard, B. S., Kansas Agricultural College, has been 
appointed assistant horticulturist to succeed S. B. Shaw, resigned. 0. C. Gibbs has 
been appointed clerk, vice H. H. Howell, resigned. 
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Minneiota University and Station.—According to the Farm StudenU^ Review, the 
farmers’ short course this year numl)ered 86, the largest attendance of any year thus 
far. The station is now ready to distribute a new variety of wheat, to be known as 
Minnesota No. 188. This variety has been in tlie test plats at the university farm 
for 10 years and has proved to have superior yielding qualities. It will be sold in 
small quantities, as is the usual custom. 

Nebraska Station.—Press reports state that several new buildings have been erected 
at the sulistation at North Platte. These improvements include a $3,200 dwelling 
for the su|>erintendent of the station and a $2,500 barn. ^Cattle }>arns, a small hog 
house, and a granary are now under construction. 

New Hampshire College.—Arrangements have been concluded for a new library to 
cost $30,000, of which $20,(XK) was given by Andrew Carnegie and the remaining 
$10,0(X) by tlie Hamilton Smith estate of Durham. The Durham Library Association 
will turnover to the college library its collection of books, valued at $10,000, and also 
the income from its invested funds of $11,000 for the purchase of books. In exchange 
for this the college will extend the privileges of the consolidated library to all citi¬ 
zens of the town. The town of Durham will make a small appropriation annually 
toward the upkeep of the library. 

Mrs. Hamilton Smith, of Durham, has recently given the sum of $10,000 for a new 
women’s hall, which is much needed. The new $25,000 drill hall and gymnasium 
was dedicated the latter part of January. The building contains a main hall, 58 by 
98 ft, with lo(tkers and show'er baths in the basement. The main floor is unob¬ 
structed, the roof being sup])orted by steel trusses, whi(!h also support the balcony 
and running track. The building also contains a college club room, 20 by 40 ft., and 
offices and a class room for the milihiry <lepartment and the physical direcd-or. 

Bntgera College.—Dr. W. li. 1). Dernarest has been elected president of the college 
to succeed f)r. Austin Scott, who, as previously noted, has retired on account of ill 
health. Dr. Dernarest has been acting president for several months past. 

Cornell University.—A(!cording to The Cornell Countryman there were 237 students 
in the winter course which, with the 223 in the regular and special courses, and 30 
graduate students in agriculture, gives a total of 41K), the greatest total enrollment the 
college of agriculture has ever ha<l. The registration in the winter course in poultry 
increased from 17 last year to 35 this year. 

Ohio State University.—W. H. Freund has been added to the teaching staff of the 
dairy department in the university, as noted in The Agricultural Student. He has 
studied at Wisconsin, (luelph, and Kingston (Ontario), and will teach cheese and 
butter making in his new position. 

Penniylvania Station.—With a view to helping the farmers of the State to secure 
some information upon the important matter of the fertilizer refiuirements of their 
soils, a simple form of field test with fertilizers has been devised, involving the use 
of only 5 plats and less than $2 worth of fertilizer. Over one hundred such experi¬ 
ments have already been arranged for in cooperation with the station in different 
parts of the State, the station furnishing the fertilizer weighed out and ready for 
application. The station is also in correspondence with a considerable additional 
number of farmers, who desire to undertake the work entirely at their own expense. 
The station, in all cases, will furnish full directions for the experiment and suitable 
blanks for recording the results. It is hoped that many farmers will avail themselves 
of this opj)ortunity, and that by means of these experiments it may be possible to 
secure indications as to the fertilizer requirements of different types of soil in 
Pennsylvania. 

Rhode Island Station.—The term of Melville Bull, of Newport, who has been a 
metnber of the board since the station was established, expired January 31, 1906, 
and Robert S. Burlingame, of Newport, was appointed his successor. The new 
organization of the board is as follows: Charles Dean Kimball, president; Robert S. 
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Burlingame, vice-president; C. II. Coggeshall, clerk and treasurer; Thomas G. 
Mathewson and Jesse V. B. Watson. 

The station is planning this season, in cooperation with the Bureau of Soils of this 
Department, to continue the investigations concerning the influence of sodium salts 
upon plant growth, and in addition to conduct a considerable number of coopera¬ 
tive field experiments in different parts of the State for the purpose of making a 
s{)ecial study of tlie ability of certain plants to reveal specific soil requirements. 

Vermont University and Station.—Arrangements have been made for the purchase 
of a valuable tract of ground adjoining the college campus, upon which Morrill Hall, 
the new agricultural building, will be locaU^d. 

Virginia College and Station.—The States legislature has appropriated $86,000 for 
the college of agriculture and the experiment station for the biennial period. Of 
this amount $60,000 is to complete and equip the agricultural building, $5,000 a year 
for the experiment station, $6,000 a year for the (‘rop pest commission, and $2,000 a 
year for furthering the cattle tick work. 

M. Jarnagin, a former student of the University of Tennessee and a graduate of 
the Iowa Agricultural College, has l^een appointed assistant in animal husbandry in 
the college and station. 

Wisconsin University and Station.—The registration in the college of agriculture this 
year numbers 1,052, and includes representatives from 12 vStates and 6 foreign coun¬ 
tries. Of these 6 are graduate students, 186 in the long course, 322 in the 14 weeks’ 
short course, 178 in the dairy course, and 410 in the farmers’ course. Plans are well 
under way for the erection during the x)resent summer of a building for agricultural 
engineering and an agronomy building. 

The station has established 3 substations or farms in the northern part of the State, 
immediately south of Lake Superior. Over much of this district the forests have 
yielded up their pine luml)er, and agriculture is almost undeveloped. Th this region 
is a belt of heavy clay soil of very fair fertility, varying in width from a few miles to 
15 or more, and comprising about a million acres. Immediately south of it is a sand 
region of very low to fair fertility. About20a(!resof land have been rented from the 
county poor farm several miles south of Superior City, in the red-clay region. This 
has been tile drained and will be planted with various crops the coming season. 
Near Ashland 30 acres of stiff red clay have been leased for a similar demonstration 
farm, and the third will be lo(!ated in the vicinity of Iron River on sandy soil. It is 
expected that the exi)ense of these farms will amount to about $6,5(X) annually, whicii 
will be paid wholly from State funds. It is planned to appoint a superintendent to 
have charge of the work, who will reside at Iron River and look after the other two 
farms. The work at the latter will be carried on by persons living on the farms or 
near by. 

Wyoming University.—The Wyoming supreme court has handed down a decision in 
the Lander Agricultural College case, unfavorable to the latter. Under an enabling 
act passed in 1892 the people of the State voted to locate the agricultural college at 
Lander in Fremont County, but the legislature failed to establish the institution and 
designated the University of Wyoming as the proper institution to receive the Mor¬ 
rill and Hatch funds. A year ago the State legislature repealed the action locating 
the college at Lander, although the board of agriculture had received and partially 
used an estate of some $40,000, left by Philip Weiser, in starting an agricultural col¬ 
lege at Lander. The lender people raised money by private subscription to try the 
case in the courts, and served an injunction on the State treasurer to prevent his 
turning over the Morrill fund to the board of trustees of the university. The supreme 
court decided that the legislature had a constitutional right to repeal its former action 
and that the State agricultural college could not be moved from Laramie to Lander 
without legislative action, which leaves the university in possession of the Federal 
funds for its agricultural college and experiment station. The Lander people have 
now taken an appeal to the United States Supreme Court. 
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lleMiirat before Oongreti. —A delegation of New England experts in the extemiinar* 
tion of the gypsy and brown-tail moths were given a hearing before the House Com¬ 
mittee on Agriculture February 13, upon the measure providing for control of these 
insects. As a result of the hearing, it was decided to draft a new bill, confining the 
work to the gypsy moth and providing for the establishment of a quarantine against 
its spread. This bill, since introduced, carries an appropriation of $250,000 as before, 
and places the work in the hands of the Secretary of Agriculture, in cooperation 
with the authorities of the States concerned and the State experiment stations. 

A conference of representatives of the Southern States was also held in Washing¬ 
ton to consider a bill appropriating $500,000 to aid in the extermination of the Texas 
fever cattle tic^k. 

The Adams bill, increasing the endowment for the agricultural experiment sta¬ 
tions, passed the House February 15, and the Senate March 12. There were no 
amendments in either case, and practically no objection. In its report upon the bill 
the House committee expressed its appreciation of the stations in the following terse 
language: 

“The State experiment stations have done a remarkable work in developing the 
agricultural interests of the United States. No other single agency has contributed 
so much to the agricultural education of this cx)untry, or has eliminated more errors 
from farm practices, or has added more to the profits and comfort of farm life.^^ 

Other bills of interest to agriculture have been introduce<l as follows: Authorizing 
the Secretary of Agriculture to investigate systems of farm management and types of 
farming prevailing in different sections of the United States, the means used for 
maintaining soil fertility, methods employed in the production, utilization, and 
marketing of crops, and demonstration of improved methods of farming, $120,000; 
providing an appropriation of $100,000 for experimentation looking to the develop¬ 
ment of crops that can be best raised on semiarid lands by dry farming; authorizing 
the Secretary of Agriculture to make investigations to determine the best methods of 
utilizing small water supplies in irrigation, $50,000; to establish a Weather Bureau 
observatory at Sheridan, Wyo., $5,000; appropriating $5,000 to be expended by 
the Minnesota Station for investigating infectious diseases of domestic animals 
in Minnesota, their prevention, treatment, etc:.; a concurrent resolution calling 
for the printing of 15,000 sets of the Farmers' Bulletins of this Department, from 
No. 1 to the last number issued, nearly two-thirds of which are for distribution to 
school libraries; to extend the provisions of the National Irrigation Act to the State 
of Texas; to apply a portion of the proceeds from the sale of public lands to the 
State nonnal schools for instruction in agriculture, the initial appropriation being 
$500,000, with an increase of $100,000 annually for 5 years, making the final annual 
appropriation $1,000,000; providing for the purchase of a site and the erection of a 
suitable building in the District of Columbia for the use of the Forest Service as a 
laboratory for experiments in the seasoning and preservative treatment of construc¬ 
tion and other timbers, for testing the strength of timbers, and for determining 
means of preventing waste in lumbering and in the manufacture of wood products, 
$100,000; granting to the State of North Dakota 30,000 acres of land to aid in the 
maintenance of a school of forestry, the school having been established by the State 
legislature and located at Bottineau; appropriating the receipts from the sale of 
public lands in the State of Minnesota to the construction of drainage works for the 
reclamation of swamp and overfiowed lands; authorizing the Secretary of Agriculture 
to make surveys and investigations to determine the benefits to be derived from the 
drainage of the public swamp lands of the several States and Territories, to prepare 
estimates of the cost of the same, and appropriating $10,000 for the work the first 
fiscal year, provision thereafter to be made in the annual appropriation acts for the 
Department of Agriculture; to enable the Department of Agriculture to conduct 
dfSixionstration experiments in the eradication of pear blight in Idaho, in coox)eration 
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with the Idaho Station, $10,000; and authorizing the registration in the United States 
Pfttent Office of the names of new varieties of horticultural plants, by the person who 
discovers, originates, or introduces the variety, under the law authorizing the regis¬ 
tration of trade-marks. 

Agrionltnral Edaoation at the Meeting of the Department of Snperintendenoe.—The 

Department of Superintendence of t*he National Educational Association held its 
annual meeting in Louisville, Ky., February 27 to March 1, there being about a 
thousand in attendance. This Department was represented by Mr. John Hamilton 
of this Office. 

The subjects on the programme were chiefly such as related to city and town con¬ 
ditions. The afternoon of the last day, however, was devoted h.) the consideration 
of industrial training in the public schools. O. J. Kern, superintendent of schools 
of Winnebago County, HI., presented a pax>er upon The Form of Industrial Train¬ 
ing Most Practical and Best Suited to the Country Child, lie made the point that 
education is primarily for self-support, and qiiotefl President Roosevelt’s declaration 
that every man in a country like ours should be “able to carry his own weight.’’ 
He maintained that education should be of direct service as a wage-earner; that to 
effect this an effort should Ix' made to interest country children in the things that 
they will be expected to understand when they come to engage in rural occu])ationH. 
For this purpose the school garden, the experiment ])lat, and field excursions are 
valuable aids. 

Charles 11. Keyes, superintendent of schools of South District, Hartford, Conn., 
followe<l with a pai)er upon The Form of Industrial Training Most Practical and 
Best Suited to the City Child. In this he called attention to the danger there is in 
having the city chihl misunderstand the country, and declared it as his conviction 
that the city boy should know how it feels to actually do the things that the farmers’ 
occupation requires. That this may be possible, school gardens for city children 
are a necessity. 

A round-tal)le discussion on agricultural education was held in the afternoon and 
evening of Monday, February 2t), led by Supt. E. E. Balcomb, of the State Normal 
School, Weatlierford, Okla. The discussion took the gcuieral direction of methods 
for introducing agricultural studies into the rural scihools. There was general agree¬ 
ment as to the ne(;e.ssity for introducing agricultural study in some form into the 
public schools, and that this may l)e efficiently done oi)portunity must be afforded 
teachers to receive instruction in agriculture in the normal schools. 

The Committee of the Round-Table apfMiinted to <lraft resolutions summed up the 
points agreed upon in the following declarations, which were afterwards adopte<l by 
the Department of Superintendence: 

“AV^o/mf, That the Department of Superintendence of the National Educational 
Association is in hearty accord with that part of the reiwrt of the Honorable James 
Wilson, Secretary of Agriculture of the United States, in which he encourages the 
teaching of elementary agriculture in the public schools, and respectfully requests 
Congress to grant the appropriation of $13,620 which he has asked for to enable him 
to investigate and report upon the progress and present condition of agricultural 
instruction and institutions in this and foreign countries. 

Resolved, Second. That since it is essential to the successful teaching of industrial 
subjects in the public schools that the teachers shall first be trained for this work, 
we urge the State normal schools to give special attention to instruction in elementary 
agriculture, manual training, and domestic science. 

Resolved, Third. That in order to meet the extraordinary expenses of properly 
equipping these schools for giving this instruction we ur^ the adoption of the 
Burkett-Pollard Bill now before Congress making appropriation to the States for this 
purpose.” 

Traveling Snmmer Soliool of Agrionltnre .—The Cornell Countryman announces that 
arrangements are being made for a traveling school during the summer, to be in 
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(charge of one of the professors of the college. The plan has grown out of the desire 
of many of the men to travel in this country for the purpose of studying agricultural 
conditions, special agricultural industries, and the management of large farm enter¬ 
prises. A petition signed by 17 students led to deciding upon the plan for such a 
traveling school to be undertaken the coming summer, and this plan has been ratified 
by the board of trustees. 

“Certain academic requirements are made obligatory, as well as the consent of the 
faculty concerning each individual participant. The trip will last at least six weeks, 
and a deposit of $400 must be placed with the university treasurer, unexpended 
moneys to be returned. Six hours of university credit are given. It is hoped that 
Prof. Thomas K. Hunt will take charge of the first trip—summer of 1906.^^ 

The party hopes to liave its own cars, a sleeptir and a dining car, the latter being 
equipped with Ijooks and writing materials and serving as a study room in the even¬ 
ing. The proposed route lies through Washington, the cotton, tobacco, and trucking 
States of the South, the sugar and rice industries of Louisiana, the cattle ranches of 
Texas, and to the far West where irrigation methods, etc., will be studied. This is 
a new <leparture in agricultural eductition and will be followed with much interest. 

Colorado School of Forestry.—We learn through Science that Hen. W. J. Palmer 
and Dr. W. A. Bell, of Colorado Springs, have given to Colorado College a tract of 
15,000 acres of forest land to serve for field work in the practical study of sylvi¬ 
culture and forest lK)tany. The lecture course in the forestry department will be 
given at Colorado College. The tract is situated at the foot of Pikes Peak, and affords 
a splendid opportunity for the study of irrigation, as well as forestry problems. It 
is stated that when Colorado was first settled it contained .S6,000 square miles of 
forest area, and since that time 30,000 square miles of virgin forests have been 
destroyed. The forest school will be opened next September. 

A People’s High School in Austria.—A people’s high school, similar to the people’s 
high schools in Denmark (K. S. R., 17, p. 519), is maintaine<l at Otterbacth, near 
Sch.irding, by George* Wieninger, president of the hx^al agricultural society, who 
meets all expenses of the institution except the salaries of nonresident lecturers, 
which are paid by the State. The equii>nient of the school includes a model farm, 
museum of agricultural, natural science, and ethnographic specimens, a large audi¬ 
torium, and a library. Free lectures and demonstrations have been given since 
1845, and since 1890 32 of these have been given each year. These lectures and 
demonstrations are gi\;en on Sunday and are attended annually by from 3,000 to 
4,000 farmers and farmers’ sons who can not attend school. The object of the 
lectures is to assist in the general instruction of the rural population and to diffuse 
si>ecial knowledge concerning modern agricultural methods. Those who attend 100 
lectures receive a diploma; those who attend 200, a silver medal, and those who 
attend 300, a gold medal. Lectures are given on potatoes, fertilizers, forestry, science,, 
and agriculture*, diseases of digestive organs, the herd book in animal liusbandry, 
sugar as food, etc. In addition to these Sunday lectures short courses of from 1 to 
2 weeks are offered in feeding, distilling, bookkeeping, poultry culture, dairying, 
and in normal work for teachers. 

Agricultural Education at Antigua.—As described in a recent number of the Agri¬ 
cultural NeiL% instruction in agriculture in Antigua includes lessons at the grammar 
school in agricultural science and practical work in the school garden. It is claimed 
that pupils pursuing such a course are able upon leaving school to deal much more 
intelligently and successfully with agricultural problems than those who have no 
such training. Attention is also given at the grammar school to the training of 
teachers for giving some instruction in agricultural subjects in the elementary 
schools. With this object in view courses of lectures on the elements of plant 
physiology and on tropical hygiene have been given to the teachers of the elementary 
schools of the island and to the students of a female training college in Antigua. 
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The importance of school garden work is also emphasized. At the present time 72 
boys are taking the work in agricultural science and 40 teachers are pursuing the 
training courses. 

Training Oklahoma Teachers for Elementary Agrionltnre. —The Southwestern State 
Normal School of Oklahoma, at Weatherford, has recently established a department 
of agriculture and physiography, which is in charge of E. E. Balcomb. It has begun 
publishing a Teachers’ Bulletin on Agriculture and School Improvement, which is 
sent free to teachers and others interested in such work. The December and Janu¬ 
ary numbers of this bulletin contain suggeHtions for teaching agriculture, taking up 
in some detail such matters as seed testing, grafting, and budding, and giving direc¬ 
tions for organizing local branches of the School and Home Improvement League. 

Agriculture in Public High Schools. —The Sac City, Iowa, High School has intro¬ 
duced an agricultural course which has an enrollment of 5(> pupils. The liigginsville. 
Mo., High School has a class of 38 boys and girls studying elementary agriculture. 

Simmoui College Domestic Science Department. —Simmons College, Boston, according 
to a note in the February Eretfidan Homekeeping^ has recently taken over the prop¬ 
erty and management of the Boston Cooking School, and has establishe<l a regular 
four-year course in domestic; science an<l a one-year course for those who do not wish 
to devote more time to this study. Cooking, sewing, marketing, elementary chem¬ 
istry, bacteriology, nutrition, and other subjects will be in(*liuled in the curriculum. 

Philippine Bureau of PoreBtry. —The Philippine Beorganization Act, which has 
been approved by the governor-general, provides that the chief of the bureau of 
forestry shall hereafter be known as the director of forestry. The positiori of assist¬ 
ant chief and the division of forest inspeetion are abolislu'd, the work of the forest 
inspection lieing transferred to the bureau of internal revenue. This transfer will 
permit of the foresters in the different districts devoting their entire time to the 
sylviculture study of the forests, the location of areas best suited for the commer¬ 
cial exploitation of timber and minor forest products, and the inspection of logging 
operations of various licensees. A recent order provides that for a i)eriod of 5 years 
the residents of the islands shall be allowed to utilize, free of charge and without 
license, forest products for i)ersonal use, trees of the first group excepted. Timber 
cut for sale will be paid for as heretoh)re. 

At present there are 8 American trained foresters and assistant foresters in tlie 
islands, and others are expected early in 1906. 

Scientific Commission to Study Rural Hydraulics. —A recejit rtyort of the Secretary of 
Agriculture to the President of France, reviewed iji Jouninl (P Agriculture Pratiquej 
recommends that the commission for scientific stmlies be increased from 16 to 24, in 
order to carry out the order of last March, directing the study of surface and under¬ 
ground waters. He recommends that the work should not be limited, as hitherto, 
to the problems of irrigation and drainage, but should include detaik‘(l studies of 
rainfall, runoff, and watersheds, in their relation to water power, and Hi)ecial atten¬ 
tion should be given to underground supplies for towns. In the latter connection he 
says: “Without hoping to discover preci.se mathematical laws bn- such complex 
phenomena, we may still hope that after collecting a large mass of reliable data, they 
may be so grouped and coordinated as to furnish a fair guide to engineers engaged in 
developing underground waters.” 

A Hew Testing Station for Perm Maobinery. —The machine-testing commission of 
Hanover, Germany, has decided to enlarge its sphere of activity to include a per¬ 
manent testing station, which is to be in charge of Prof. Alwin Nachtweh. The new 
station will be located in the city of Hanover. 

International Windmill Convention. —According to an item in Jounml <V Agriculture 
Pratique^ the Secretary of Agriculture of France has called together that part of the 
commission for scientific study which is employed in investigating wind power for 
irrigation and other pumping. M. Augot of the interior meteorological office has 
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been engaged in finding a new design for registering anemometers, and has had three 
made for precise work. M. Ringelmann, director of the station for testing machinery, 
has undertaken to arrange an international ocmvention which the commission 
believes will have a very beneficial effect on manufacturers of windmills for raising 
water. The arrangements have met with the approval of the Secretary of Agriculture. 

Agrioultnral Exposition in Paraguay.—The National Agricultural Society of Para¬ 
guay will hold an exposition at Asuncion, beginning May 15, 1906. The exposition 
will include exhibits of live plants, fruit, and cultivated plant products, rural indus¬ 
tries, dairy industries, poultry and apiculture, and sericulture. 

Miioellaneoni.—It is learned from Nature that a number of men interested in agri¬ 
cultural problems recently gathered at Christiania, Norway, under the presidency of 
Prof. John Sebelien, to celebrate the acquisition of national independence. A fund 
was started for the purpose of fostering research in Norwegian agriculture, to which 
all Norwegians both at home and abroad have been invited to subscribe. When the 
sum reaches 15,000 crowns (about $4,000) it is proposed to offer prizes for essays on 
parti(*ular questions, and to reward Norwegian scientific work in certain branches of 
learning; and later it is the intention to give direct financial aid to research work in 
agricultural science. 

The government of the (rold Coast has established experimental cotton farms at 
Anum and Labolabo, for the purpose of testing varieties of cotton and determining 
the best time of planting cotton for that region. 

The Botanical and Agricultural Department of the Gold Coast provides annually 
an elementary course in theoretical and practical agriculture at the Aburi Garden to 
train teachers in agriculture for the public schools. The department also maintains 
apprenticeships to prepare young men for subordinate positions in the department 
or for overseers of farms and plantations. 

The agricultural chemical experiment station at Spalato, Austria, has been pro¬ 
vided with commodious and thoroughly modern quarters in the new building of the 
Royal Agricultural Institute for Teaching and Experimentation. An illustrated 
description of the new building is given in the January issue of Zeitschnft fur das 
Landvnrtschaftliche Versuchswesen in Oesterreich, 

Prof. S. P. Langley, secretary of the Smithsonian Institution in this city, died 
February 27. 

Dr. A. W. Harris, formerly director of this Office, and at present director of the 
Jacob Tome Institute at Port Deposit, Md., has been elected president of the North¬ 
western University. Dr. Harris will enter upon his new duties in the fall. 

The death is announced of Dr. H Ritthausen, professor of agricultural chemistry 
in the University of Kbnigsberg until his retirement in 1900, and widely known for 
his investigations upon the albuminoids. 

Prof. A. Zimmermaiin, director of the biological agricultural institute at Amani, 
German East Africa, has been appointed director of the agronomic station at 
Salatiga, Java. 

Dr. Friedrich Petersen, an official of the Prussian Ministry of Agriculture at Ber¬ 
lin, is traveling in this country for the purpose of studying the breeding of cattle and 
horses especially, and agricultural conditions in general. 


o 
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The passage of the ‘‘Adams Act"’ will be genemlly recognized as 
marking a new era in agricultural investigation. It not only opens up 
new possibilities to the experiment stations, but its passage indicates the 
widespread interest in scientific agriculture, which will serve to make 
their efforts more effective. 

The new appropriation is a distinct tribute to the work and influence 
of the experiment stations, and to the place which the}’^ have won in 
the appreciation of the jjeople. A few years ago it would have been 
well-hTgh impossible. But the shitions have demonstrated their use¬ 
fulness to the satisfaction of the most skeptical, and through their pub¬ 
lications and their public speaking have waged a great campaign of 
education whose influence has become veiy potent. The confidence 
now felt was reflected in not only a sympathetic but an aggressive 
attitude for the passage of the increased appropriation. 

From the time Mr. Adams introduced his bill two years ago, it had 
the cordial support of representative fanners, their organizations, and 
the agricultural press. Rarely has a measure making a continuous 
demand upon the Treasury met with less opposition in (’ongress. 
Hardly a voice was raised against it on the floor of the House, and in 
the Senate there was unanimous consent to its consideration and no 
opposition to its passage on the final vote. As passed the act is prac¬ 
tically in the form in which it was submitted at the beginning of this 
session of Congress. Great credit is due its author for the skill and 
devotion with which he labored for this measure, and prepared the 
way for its unanimous passage. 

como about since the Hatch Act was passed— 
greater and ipore far-reaching than we realize until we pause to com¬ 
pare the condition of knowledge then and now. At that time the prac¬ 
tice of agriculture was governed to a very large extent by empirical 
rules. The subject was not differentiated either in the agricultural 
college or the experiment station, and apparently the need of such dif¬ 
ferentiation was not felt because there was not the necessary basis for it. 
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There were very few standard books dealing with the principles and 
practice of agriculture and horticulture. Fanners’ institutes were 
largely social or political gatherings instead of schools for the farmers, 
and if a seed-corn special or a dairy special had been run it would have 
attracted small attention. The general attitude toward experimenta¬ 
tion and science in agriculture was decidedly skeptical. The idea that 
there was something occult or which could not be fathomed or explained 
in successful agricultural practice still had a conj^derable hold., 

The eight oj* ten experiment stations maintained in as many States 
received only small support from their States, and to a quite large 
extent were engaged in inspe(‘tion work. A college or station dairy 
building, or an insectary, or an agronomic laboratory was as unheard 
of as a respiration calorimeter. The equipment was meager and the 
working force (juite limited. In only twelve States had a need been 
felt for a fertilizer control, which to-day is exercised in thirty-four 
States and applies to an industry amounting to more than $50,000,000 
a year. There was no feeding-stuffs control, no inspection of nursery 
stock or seeds or creamery apparatus or insecticide materials, and no 
laws for the control of San dose scah^ or other insects and diseases dan¬ 
gerous to agriculture. 

At. that time there was no simple method for testing milk, as a means 
for measuring the value of individual cows and as a basis for paying 
for milk at creameries. The basic principles underlying dairying were 
far from being known—that (*ream ripening is due to special cultures of 
bacteria which affect the (juality and the flavor of the product, that the 
cheese value as well as the butter value of milk is largely dependent 
on the fat content, that cheese ripening is due to well-defined organ¬ 
isms and conditions, that cold curing of cheese is not only practicable 
but a great safeguard to the product, and that many causes of inferior 
product are due to faults of the milk which may be avoided by the 
curd test. Sanitary and pasteurized milk were almost unknown; the 
various causes which contribute to unclean and unhealthy milk were 
but little understood. 

It was not known that clovers and other legumes are able to store 
up the nitrogen of the air in their growth, much less that this ability 
is due to a symbiotic relation between the plants and bacteria on their 
roots; that atmospheric nitrogen may be made available to plants by 
several other means; and that nitrification and denitrification are very 
important processes in relation to plant nutrition, and are accomplished 
by micro-organisms in the soil whose activity is controlled by a variety 
of conditions. The theory of tillage and its value for conserving 
moisture was far from being understood, as were also the use of 
fertilizers and the requirements of crops under irrigation. 

There was little conception of the possibilities of plant breeding and 
selection, to improve such common crops as corn and the cereals, 



KDITOBIAL. 


727 


change their composition, and adapt them to different localities and 
purposes and a shorter season of growth. Dry farming as wo now know 
it was not heard of, and the crops which have to a large measure made 
it a success had not been introduced or disseminated in this country. 
The theory and practice of silage making had not been worked out, 
and the place of silage in farm economy was only partially appreciated. 
The same was true of a wide range of feeding stuffs, and the effects of 
different feeds, most advantageous combination, the period of profit¬ 
able fattening and many other matters relating to feeding were quite 
largely matters of tmdition. We did not know that hens differ as 
greatly in productive power as milch cows, and that the egg-laying 
habit could be largely developed by selection. 

We did not know that Texas fever could be eradicated, or that 
tuberculosis could be weeded out of a herd and animals inoculated 
against it; we had no conception of the extent to which ])lant diseases 
and injurious insects could bo held in check by seed treatment, by 
spraying the crop, and by various other means which liave been 
devised and have become a part of good farm practice. The country 
was not aroused to the dangers of depleting our forests, and there 
were no forest schools. Large amounts of by-products from various 
industries which are now turned to use for agricultural purposes were 
allowed to go to waste. Wo did not know that the date palm could 
be grown commercially in Arizona, macaroni wheats in the semiarid 
Northwest, alfalfa in the South and many parts of the East, and the 
sugar beet over a wide belt of country; that Alaska had any agricul¬ 
tural possibilities, or that an experiment station could be of great 
advantage to even the primitive agriculture of the range. 

Some of the things which it was thought were known were supported 
by imperfect data, and the conclusions were far from s(K'ur(‘. And 
most important of all, only a small proportion of what was known 
found application in the practice of the average farmers. 

This remarkable advancement is, of course, not due to any single 
group of agencies. It is the combined product of a great variety of 
institutions all over the world, some of them working in pure science 
and others in its special applications. But in all of this modern devel¬ 
opment of a more rational and scientific basis for agriculture, the Amer¬ 
ican experiment stations, and the National Department of Agriculture, 
which forms an integml part of the experiment station system in this 
country, have been a conspicuous and very essential factor. 

Many classes of problems which the stations had to face nineteen 
years ago are now settled in most States. Questions of organization 
and the responsibilities of the States have worked themselves out. it 
has been shown that the farmers can be r^hed and their confidence 
won to such an extent as to form the basis for a substai|tial and infliu- 
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ential public sentiment, which will give encoumgement and support to 
the stations in their legitimate work and prevent outside interference. 
This in reality is one of the most remarkable results of the experiment 
station movement, and it is by no means confined to the' older ^t|ites 
of the East where agriculture is more highly developed and special¬ 
ized. The newer States, with no deeply grounded traditions of farm 
practice and with crude methods and conditions, have been quite as 
ready to embrace the work of the stations and^o look to them for 
advice and aid. 

In no other country does the experiment station occupy the same 
position in its relations to the people that it does in America. In the 
form in which we know it, it is distinctly American. It is this that 
makes it of special interest to foreign visitors; but transplanted to 
another country it becomes a quite diflferent thing, because of the dif¬ 
ference in environment. It is a product of Amei’ican institutions and 
American ideals. The great value of its services in the past is attested 
on every hand, but those who have studied the station movement in 
its relations to future development feel that an even more important 
field is open to it. 

This field the Adams Act prepares the stations to o(^cupy. It will 
relieve thorn in some directions but will impose new responsibilities 
upon them. To a large extent it provides for a new order of work 
only possible to a limited extent before. The Adams Act differs from 
the Hatch Act in the more restrieted application to be made of the funds. 
It provides specifically for the fundamental investigations of original 
character which the work of the past few years has brought out such 
a glaring need of. It is in many respects modeled on the second 
Morrill Act, being ^‘for the further and more complete endowment, 
support, and maintenance” of the stations, to the end that they may 
conduct ‘‘original researches or experiments bearing directly on the 
agricultural industry of the United States.” 

The evident intention was to provide a research fund, and not merely 
to supplement the Hatch fund. The latter is more general in its pro¬ 
visions, and is applicable to a wider range of uses. While it has been 
a great stimulus to agricultural investigation, it has not been practica¬ 
ble, perhaps not advisable, to restrict it except in a quite general way. 
It has been employed for many purposes for which the Adams fund 
obviously can not be. This difference between the Hatch and Adams 
acts may not always be apparent to the general public. It is all the 
more important, therefore, that the distinction should be clear in the 
minds of those charged with station work. 

The great service which the stations have been able to render to 
agriculture is a product of investigation and research, more or less 
remote, carried on somewhere and at some time, which has become a 
part of the sum total of our knowledge. The more elementary testing 
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and experimenting, important as it has been, has been merely the 
attempt to apply to local conditions and needs or to introduce into 
practice these general principles which have been previously worked 
out, together with the result of accumulated experience. The station 
worker who has not taken account of these facts has been either an 
imitator or an indifferent experimenter. 

The new fund will call for sharper discrimination between different 
kinds of work. If held strictly to the purposes specified in the act it 
will give a great opportunity for placing the American stations on a 
high level as research agencies, and give them a leadership in develop¬ 
ing the science of agriculture. It is the greatest opportunity for con¬ 
tinued systematic resear<‘h along agricultural lines which has ever been 
presented in any country, and this opportunity and the realization of 
the ultimate importance of investigation should be the inspiration of 
every station man and every friend of agri(*ultural advancement. It 
should be a strong incentive to the careful choice of problems to be 
investigated, thorough and exhaustive work in their solution, and the 
securing of permanent and far-reaching results. 

The best use of the fund in the different States will (‘all for wise 
administration and the selection of men with a genius for agricultural 
investigation. The Adams fund roll might well be regardc^d as in a 
sense an honor roll, made up of men who have been selected on account 
of demonstrated special ability and (jualifications for research work. 
The standard should be set as high as the available supply in this 
country will permit, and the outlook should furnish an additional 
incentive to men with taste and ability for research to prepare them¬ 
selves thoroughly for their work. 

Many of the stations have been planning in advance lines of investi¬ 
gation to bv' inaugurated under the new act. Many of these lines were 
not (conceived of when the Hatch Act was passed, and would have been 
impossible in the state of knowledge then existing. This indicates 
how opportune the new grant is, and shows how wise the provision to 
confine it to advanced work. The granting of a comparatively small 
initial appropriation, with an annual increase for five years, will allow 
the stations to adjust themselves to the new work and to plan 
economically. 

The Hatch fund will continue to cover some of the elementary work 
which will appeal more immediately to the farmers’ needs, the adapta¬ 
tion of principles to local conditions, and the working out of improved 
methods. The research under the new act will extend the basis for 
demonstration and verification experiments leading to general improve¬ 
ment of farm practice in many directions. But more and more the 
States will be called upon to make provision for the local demonstra¬ 
tions intended to bring facts home to the farmer, the coopei-ative 
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experiments to arouse his interest and teach him how to apply results, 
and propaganda work looking to the establishment of special agricul¬ 
tural industries, as it does now for the farmers’ institutes and for 
branch stations. 

This added responsibility of the States was brought out in the report 
of the committees in Congress in presenting the Adams bill, which 
states that while the bill places the responsibility for additional work 
upon the various stations, it ‘‘ will necessitate a corresponding increase 
of appropriation from the various States because of the additional 
work provided for."’ 

This is further emphasized in the circular letter of the Secretary of 
Agriculture, relating to the administration of the Adams Act. In this 
the Secretary says: ‘‘The increased liberality of the Federal Govern¬ 
ment in providing for the endowment of research and experimentation 
in agriculture should be a further incentive to the States and local 
communities to supplement these funds for the extension of demon¬ 
stration experiments, farmers’ institutes, agricultural colleges, schools, 
and courses of instruction, and the general education of the rural com¬ 
munities along industrial lines, in order that the masses of our farmers 
may be so educated from early youth that they will appreciate the bene¬ 
fits of original research and experimentation as applied to agricultuml 
problems, and bo able to appropriate in the most effective manner for 
their own benefit and the general welfare of the Nation whatever 
practical results are obtained from the work of the agricultural exper¬ 
iment stations.” 

In this way the greatest permanent benefit will be conferred, and 
agriculture will more rapidly be placed upon an intelligent and scien¬ 
tific basis. 
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AOSICTTLTTJBAL CHEMI8TEY. 

Some observations on the determination of citric-acid soluble and total 
phosphoric acid in Thomas slag, F. Mach {Landw. Vers. StaL, 6S (1906)^ No. 1-2^ 
pp. 81-91; ahs. in Chem. denthl.y 1906y /, No. i, pp. 85y 86; Jour. Cheni. Soc. [Londori]^ 
90 (Am*), No. 519y lly p. 80). —Coinparative tests of Wagner’s method and of the 
official method of the German association of experiment stations for determining 
citric-aiad soluble phosphoric acid are reported. 

The results by the two methods as a rule agreed quite closely, but occasionally the 
Wagner method gave higher results than the official method, in which silica is 
removed before precipitation of the jffiosphoric acid, and higher than the molybdic 
method, especially in slags rich in silica. The method of evaporating only tr) a sirnpy 
(!onsistency proposed by A. B(‘)mer gave similar results. The thorough removal of 
silica previous to precipitation of phosphoric acid is considered essential to accuracy. 

The ISchenke modification of the citrate method for determining total phosphoric 
acid (E. S, R., 17, p. h) was found to give results in the author’s opinion too high, 
indicating that it should be further tested before it is substituted for the ordinary 
method. 

A simple method of determining phosphoric aoid, potash, sodium, calcium, 
and magnesium in hydrochloric-acid soil solutions, H. Neubauer (Zandi/;. Vers, 
Slaty 63 (1905)y No. l-il, pp. 141-149; abs. in Chem. CentU.y 1906y /, No. ly p. 83).— 
The method described is based upon the fact that when the hydrochloric-acid solu¬ 
tion of a soil is evaporated to dryness ami carefully heated the iron and aluminum 
chlorids are converted into insoluble oxids, the calcium and magnesium chlorids are 
but slightly affected, and the chlorids of the alkalis are not altered. 

The evaporation to dryness (with addition of a small amount of calcium carbonate 
if this constituent is deficient in the soil) removes iron, phosphoric acid, and silicic 
acid, and furnishes a solution in which potash and soda may be determined directly 
by the author’s method.Phosphoric acid is determined by the molybdic method 
in the residue from the potash determination. For the determination of calcium 
and magnesium another portion of the hydrochloric-acid solution is evaporated to 
dryness and heated until all trace of acid disappears and calcium is determined in 
the water extract of the residue by precipitation witlyunmoniacal ammonium oxalate 
and magnesium in the filtrate from the calcium precipitate by precipitation with 
sodium phosphate. 

The method is not reliable in case of soils containing large amounts of sulphates. 
There is danger of injury to platinum dishes due to the formation of free'chlorin in 
the heating of the chlorids in the residue from evaporation. The results of the 
potash determinations are not very satisfactory in case of soils poor in potash. The 
addition of a small amount of potash-free calcium chlorid to the soil solution before 
evaporation was found to increase the accuracy of the potash determinations. 

«Zt8chr. Analyt. Chem., 39 (1900), p. 481. 
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Titanium, H. Pellet and C. Fribourg {Ann, Sci, A^ron., 9, 8er,, 10 (1906)^ 11^ No, 
Jf pp. Thi^ article deals with the properties of titanium and its different com¬ 

pounds, studies of different methods employed in the separation and determination 
of titanic acid and of the presence and determination of titanic acid in soils and 
plants, especially in sugar (^ne and sugar beets. * ^ 

The authors found 2 per cent of titanic oxid in an Egyptian soil used for the culti¬ 
vation of sugar cane and 0.47 per (ient in a French soil used for the culture of sugar 
beets. They refer to Maxwell’s work, indicating the occurrence of considerable 
amounts of titanic oxid in sugar cane and report the occdVrence of 0.17 per cent of 
this substance in the ashes of sugar cane which contained, however, a small amount 
of soil. In ashes of sugar cane and sugar beets prepared with great care they were 
not able to find any titanium. 

The determination of titanic acid in soils and ash of plants, H. Pellet and 
C. Fribourg (Ann. Chim. Analyi., 10 {1905), No, 11, pp, US-416; Bui Asmc, Chim, 
Suer, et DiatiU., 93 {1906), pp. 67-71; aha, in Chem. Centbl, 1905, II, No. 16, pp. 1193, 
1194). —A colorimetric method and a gravimetric method are described. The first 
is based upon fusion with hydrofluoric acid and hydrogen potassium sulphate, sul¬ 
phuric acid solution of the fusion being treated with hydrogen peroxid and test^ in 
comparison with solutions of known strength in a Josse colorimeter. The second 
method is based upon fusion in a similar manner, partial neutralization with potas¬ 
sium hydroxid, and boiling with hydrochloric acid, the titanate precipitated being 
washed with a 2 per cent potassium carbonate solution. 

The influence of the presence of titanium on the determination of alumi¬ 
num in presence of iron oxid and phosphoric acid by the principal methods 
employed at the present time, H. Pellet and C. Fribourg (Ann. Chim. Analyt., 
10 {1906), No. llfPp. Investigations are reported which show that the 

presence of titanic acid affects the accuracy of the Carnot method for aluminum, 
and all others in which aluminum phosphate is precipitated, and should be deter¬ 
mined by the colorimetric method noted above and correction made accordingly. 

Occurrence of alumina in plants, H. Pellet and C. Fribourg (Ann. Chim. 
Analyt., 10 (1905), pp. S7S-S76; aba. in Jour. Chem. Soc. [London], 88 (1906), No. 
618, II, pp, 860, 861 ).—Alumina was found in only very minute quantities in sugar 
cane and sugar beets. In determining the alumina, the hydrochloric-acid solution 
freed from silica in the usual way was neutralized with ammonia and oxidized by 
the addition of a few crystals of potassium chlorate. Ammonium phosphate and 
ammonium thiosulphate were then added in the proportion of 2 gm. of the former 
to 10 gm. of the latter and the mixture boiled for 15 minutes. Acetic acid in pro¬ 
portion of 16 gm. was afterwards added, the precipitate of aluminium phosphate 
being collected on a filter, ignited, and weighed. 

Hetbods of organic analysis, H. C. Sherman (New York and Ijondon: The Mac¬ 
millan Co., 1905, pp. XII-{-945). —In this volume, which is designed as a text-book 
for college and university use, it has been the author’s purpose to give introductory 
instruction in organic analysis with special reference to plant and animal substances 
and their manufactured products* 

The greater part of the book is devoted to quantitative methods for food materials 
and related substances, a feature of the work being the numerous references to the 
publications of the Association of Official Agricultural Chemists and the attempt to 
follow as far as possible the nomenclature in such publications. 

As a whole the work constitutes a valuable handbook for students of analytical 
chemistry, particularly as related to carbohydrates, acids, oils, fots, waxes, fatty oils, 
blitter, soaps and lubricants, proteids and cereals, milk, preservatives, etc. Through¬ 
out the text numerous references are made to the literature of the subject and the 
volume also includes a complete index, 
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A new method for the quantitative estimation of sug^ar with the Zeiss 
immersion refraotometer, B. Wagner and A. Rinck {Chem. Ztg,y SO (1906)^ No, 5, 
pp, SSf S9), —The authors claim that the use of the immersion refractometer for 
determining sugar is more accurate, more rapid, and more economical of time and 
material than gravimetric methods. The possibilities of the method for the deter¬ 
mination of c^cium, aluminium, iron, zinc, etc., are also spoken of. 

Globulin, J. Mellanby {Jour. Physioly S3 (1905), No, 4-5, pp. SS8S7S, figs, lo).— 
The conclusions drawn from a series of investigations on the solution of globulin by 
neutral salts, the precipitation of globulin from such solutions, and related questions 
follow: 

“Solutions of globulin by a neutral salt is due to forces exerted by its free ions. 
Ions with e(|ual valencies, whether positive or negative, are equally eflfic^ient, and the 
efficiencies of ions of different valencies are directly proportional to the squares of 
their valencies. 

“The amount of globulin dissolved by a given percentage of neutral salt is directly 
proportional to the strength of the original globulin suspension. 

“The precipitation of globulin from solution in neutral salts by neutral salts 
depends upon a molecular combination between the salt and globulin, the comiK)und 
so formed being stable only in excess of the combining salt. Precipitation by salts 
of the heavy metals depends upon the formation of a stable salt globulin compound. 

“Solution of globulin by acids or alkalies is of the nature of a chemical combina¬ 
tion. The relative solvent efficiencies of strong acids and alkalies are of the same 
order as their chemical avidities. “ 

. The cleavage of edestin of cotton seed by pancreatic Juice, £. Abderhaldbn 
and B. REiNBOLn (Ztschr. Phydol, Chem., 40 (1905), No. 1-2, pp. 159-175). —When 
cleavage was induced by treating the edestin of cotton seed with pancreatic juice, 
the proportion of dialyzable material not precipitated by phosphotungstic acid 
increased with the time of the reaction, while the proportion of the material precipi¬ 
tated by phosphotungstic acdd increased at first and then decreased. Tyrosin, gluta- 
minic acid, leucin, alanin, and aspartic acid and trytophau were isolated from the 
cleavage pnxiucts; also traces of phenylalanin. No glycocoll nor a-pyrrolidin carbonic 
acid was found. 

Carbon tetrachlorid with special reference to its use as a solvent in the 
extraction of fat and in similar ways, B. M. Margosciiks (Der TctrachlorkofUen- 
stoff, uriter besoriderer Berucksichiigung seiner Verwendung als Losungsbzw. Extrak- 
tionsmiltel in der Industrie der Fette und rerwandter Gebiete. Stuttgart: Ferdinand Enke, 
1905, pp, 115; rer. in dsterr. Chem. Ztg., 8 (1905), No. 24^ P- 571). —A monograph on 
carbon tetrachlorid summarizing the literature from a historical, chemical, and tech¬ 
nological standpoint. The work as a whole constitutes a bibliography of the subject. 

A laboratory handbook for the analysis of milk, butter, and cheese, J. R. 
Evans ([New York], 2. ed., pp. 60). —^This is a brief outline of useful methods with 
no attempt at interpreting results. The author states in the preface that “during 
the past year a rigid investigation was undertaken for the purpose of determining 
the comparative value of the various ‘milk testers,* wjjh the result that the lactoscope, 
creamometer, pioscope, lactobutyrometer, and the lactometer, when used alone, were 
found absolutely worthless in the testing of a milk.** 

The application of **sin-acid” butyrometry to sheeps’, goats’, and cows’ 
milk, 0. Beqer (Milchw. Zentbl., 1 (1906), No. 12, pp. 647-651). —Comparative 
determinations by the Glerber and the Sichler non-acid methods on the three kinds of 
milk are reported. 

Considerable difficulty was experienced in testing^milk preserved with formalin by 
the Sichler method. For ordinary purposes the non-acid method in its present form 
is not considered as satisfactory as the Gerber method, and for the chemist the use 
of add as in the Gerber method can scancely be considered a disadvantage. 
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Contribution to the cryoscopic examination of milk, O. Allemakn (Landw, 
Jahrb. iichweiz, 19 ( 1905 ), No. 8 , pp . 499 - 50 ^).— Cryoscopic examinations of 23 samples 
of milk of known purity showed on an average a freessing point of —0.671® C., while 
11 samples to which 2 per cent of water had been added showed an average freezing 
point of —0.654®, 11 samples to which 5 per cent of water had been added —0.536®, 
11 samples to which 10 per cent had been added -0.500°, and 11 samples to which 
20 per cent had been added - 0.467°. 

This method in the hands of the expert analyst is believed to be very valuable in 
the detection of added water in milk, due attention being*^paid to the acidity of the 
milk and the possibility of the addition of preservatives which might affect the 
results. On account of the skill and time required, this method is not considered as 
useful in routine work as determinations of the specific gravity and fat. 

A method for the determination of hydrogen peroxid in milk, together 
with some observations on the preservation of milk by this substance, 8. 
Amberg (Jour. Biol. Chem., 1 ( 1906 ), No. ^-S, pp . 219 - i 228 ). —The author has made 
use of the method proposed by Richardson and which is based upon the color reac¬ 
tion produced by a solution of titanium hydrate in sulphuric acid in the presence of 
hydrogen peroxid. The method as applied by the author to milk was found to be 
accurate when the hydrogen peroxid was present in quantities even as small as 1:5,000. 
It is noticed that salicylic acid causes a color reaction which can scarcely be distin¬ 
guished from that product by hydrogen peroxid. 

It was found that boiled milk uses up a certain amount of hydrogen peroxid inde¬ 
pendently of catalytic and bacterial action, and the idea is advanced that this may l;e 
due to the production of reducing substance by boiling. The literature relating to 
the use of hydrogen peroxid for the preservation of milk is reviewed and the objec¬ 
tions which have been raised to this method are noted. The author concludes that 
although the efficiency of hydrogen peroxid in sterilizing milk in all cases has not 
been established, and although the amount required for preserving milk for any 
given length of time is uncertain, the harmlessness of the method seems to justify 
its trial as a milk preservative. 

The identification of boric acid, O. von Spindlbr (Ztschr. Untermch. Nahr, u. 
Genussmil., 10 ( 1905 ), No. 8 , pp . 478 - 482 , Jig . 1 ). —Recently published data on the 
determination of boric aci<l are summarized, and a new form of apparatus described 
for conveniently determining boric acid by the flame test. 

Formaldehyde and its reactions, J. Schuch (Ztschr. Landw. Vermchw. Oesterr., 
8 ( 1905 ), No . 11 , pp . 1058 - 1060 ).— The author tested several methods for the deter¬ 
mination of formaldehyde concluding that the Arnold and Mentzel method is the 
best for the detection of formaldehyde in wine. 

METBOEOLOOY—WATEE. 

Report of the Chief of the Weather Bureau for 1906, VV. L. Moore ( IJ. S. 
Dept. Agr., Weather Bur. Doc. 588 , pp . S 7 ). —This report contains a review of 10 
years^ work of the Bureau under the present chief, as well as an account of work of 
the year 1905, with recommendations. 

It is stated that the Bureau *‘has made such progress in its internal discipline and 
in the results accomplished for the benefit of the farmer, the mariner, the shipper, 
the manufacturer, and the seeker after health or pleasure, that there is no weather 
service anywhere in the world comparable with it.** It has developed and put into 
effect a fair, yet rigid, discipline for the control of its personnel and a system of study 
and examination which develops the intellectuality of those who receive advance¬ 
ment. “With such a discipline it has, with rare exceptions, given timely warning 
of the coming of injurious changes in temperature, and allowed no important stormd^ 
or floods to come unannounced.** 
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It has encouraged the study of meteorology in educational institutions by allowing 
its scientists, outside of their official duties, to deliver courses of lectures to students, 
so that there are now twenty institutions of teaming where meteorology forms a part 
of the curriculum, thereby giving preliminary training to the young men who, in 
after years, will succeed to the duties now performed by the meteorologists of the 
Government. 

Three years ago the* Bureau began the establishing, at Mount Weatlier, Ya., of an 
institution devoted purely to meteorological research. This observatory was estab¬ 
lished to enable the Bureau to raise its work in meteorological research to the same 
plane as that occupied by its work in practical meteorology. The plant is especially 
adapted to atmospheric research and is equipped with a physical laboratory in whicli 
all questions which yield to treatment by experiment as distinct from pure observa¬ 
tion can be investigated. An outline is given of lines of investigation which may l>e 
profitably undertaken in the laboratories of the Mount Weather observatory. 

Monthly Weather Beview {Mq. Weather Rev., SS ( 1905 ), Nos. 10 , pp. 43S - 470 , 
fig. 1 , charts 10 ; 11 , pp. 471 - 514 , fig- 1 , charts 11 ). —In addition to the usual reports on 
forecasts, warnings, weather and crop conditions, meteorological tables and charts for 
the months of October and November, 1905, recent papers bearing on meteorology, 
recent additions to the Weather Bureau library, etc., these numbers iiontain the fol¬ 
lowing articles and notes: 

No. 10.—Special contributions on The Ziegler Relief Expedition, by O. L. Fassig; 
Standing Clouds Among the North Carolina Mountains, by F. W. Proctor; Sounding 
and Pilot Balloons over the Ocean, by Prince of Monaco; Weather Bureau Cipher 
Codes, by E. B. Garriott; and notes on meteorology of the planet Mars. Mr. 
Harry B. Wren, EiffePs “fitudes pratiques,’^ methods of teaching meteorology, the 
rainfall of Mexico, temperatures on Mount Rose, Nev., protection from frost, publi¬ 
cation of thermograms in facsimile, structure of hailstones, the pagoscope versus the 
daily weather map. Weather Bureau men as educators, meteorology in colleges and 
universities, meteorology in German universities, unusually early snow in Alaska, 
and the deflection to the right (illus.). 

No. 11.—Special contributions on The Importance of a Well Written Synopsis of 
Weather Conditions, by N, R. Taylor; Results of the Work Done at the Aeronautical 
Observatory of the Royal Prussian Meteorological Institute, from January 1, 1903, 
to December 31, 1904, by S. Hanzlik; Highest Kite Ascension, by C. F. Marvin; 
The Rainfall of China and Korea (illus.), by T. Okada; The Development of Meteor¬ 
ology in Australia, by A. Noble; Storm Warnings for I.ake Vessels, by E. B. Garriott; 
and notes on a guide to the observation of earthquakes, Indian summer, a lecture on 
snow crystals, physical societies and journals, cold and heat, meteors—their incan¬ 
descence and their noise, meteorological literature in the public libraries, standard 
time at Key West, influence of lociition on the winds, and a mistake about atmos¬ 
pheric dust. 

Meteorologry and climatologry, W. Trabbrt (Meteorologie und KHmatologie. 
Leipsic: DeiUicke, 1906, pp. 127, figs. 87; rev. in Nature [Ijondoit,'], 78 (1905),'No. 1886, 
p. 149 ). —This book forms part 13 of Klaras “Die Erdkunde,’’ and outlines the gen¬ 
eral principles of meteorology and their application to the study of climate. It deals 
with the meteorological elements and the making and reducing of observations, 
atmospheric physics, the distribution of temperature and its variations, the circula¬ 
tion of the atmosphere, evaporation and condensation, weather and climate, includ¬ 
ing w'eather forecasting, types of climate, and the climatic characteristics of the main 
land divisions of the globe. 

Meteorological chart of the Great Lakes, A. J. Henry and N. B. Conger 
( V. S. Dept. Agr., Weather Bur., Met. Chart Great Jjakes, 1905, No. 1, pp. 19, pi. 1 ).— 
This is a summary of observations on the meteorological conditions of the winter of 
1904-5 in the lake region, with notes on the opening of the navigation season of 1905, 



786 EXPERIMENT STATION BEOOBD. 

ice during the winter of 1904-6 at different points on the Great Lakes, and display 
of storm signals on the lakes. 

Temperature and relative humidity data, W. B. Stockman (C. S. Dej)t, Agr.^ 
Weather Bur. Bui. 0, pj). 29, charU t^).—This pamphlet consists of a series of tables 
which show for eac.h month of the year and for each Weather Bureau station that 
has been in operation at least six years, the highest and lowest temperatures, respec¬ 
tively, that have been observed from the beginning of observations until the end of 
1904; the monthly and annual mean maxiiniini and mean minimum temperatures, 
and monthly and annual mean relative humidity. 

A preliminary investigation of the more important features of the meteor¬ 
ology of southern Asia, the Indian Ocean, and neighboring countries dur¬ 
ing the period 1892-1902, J. Eliot {Indian Met. Mem., 16 {1905), pt. 2, pp. 181-- 
307 1 XLVri, pU. 22; rev. in Nature [London], 73 {1905), No. 1884, jyp. 136, 187 ).— 
It is stated that the period coveretl by this report wa*^ unique in the meteorology of 
India for the magnitude and persistence of the variations of rainfall, cloud, humidity, 
and temperature from the normal.” 

For the purposes of discussion the |)eriod (;overe<l is divided into 2 parts, abnormal 
in opposite directions, (1) 1892-1894, characterizeil by exi'ess of rain, cloud, and 
humidity, and a redu(!ed temperature, and (2) 1895-1903, characterized by deficient 
rainfall, less cloud, drier air, and an average temperature above the normal. The 
normal annual rainfall for the period, calculated from data from 450 stations, was 
41.09 in. The normal rainfall for the 3 years above noteil as abnormally wet was 123 
in., the total rainfall for the jHiriod l)eing 143.5 in., an ex(;ess of 20.5 in. The total 
rainfall for the 8 years 1895-1902 was 303.8 in., a (leficiency of 24.9 in. It appears 
that all seasons of the year were affected by these abnormal conditions. 

Not only India, but other countries—Australia and South Africa—depending ujwn 
the Indian Ocean for their rain, were in excess during 1892-1894 aiid deficient dur¬ 
ing 1895-1902. Long-period barometric variations were similar in direction, amount, 
and epoch for all India. There was apparently a 2-year pericxl of barometric 
oscillation. Observations with a black bulb thermometer indicate that during 1891- 
1897 there was an excess of solar radiant energy and during 1898-1902 there was a 
deficiency. The perioil of deficient rainfall was characterized by droughts and 
famines. 

An ap{>endix contains reports on two of the latter (in 1897 and 1900) as >vell as 
detailed data relating to seasonal rainfall, rainy days, pressure, and dates of com¬ 
mencement and ending of monsoon rains. 

British rainfall, 1904 {London: Edtvard Stanford, 1905, pp. 68 -j- 279, ph. 8, figs, 
i4).*~-Thi8, the forty-fourth annual volume on British Rainfall, is compiled by H. R. 
Mill, and is based upon the records of 3,982 rain gages distributed throughout Great 
Britain and Ireland. 

It includes “(1) a. report touching on the work of the rainfall organization; (2) 
original articles discussing the rainfall of Ben Nevis, the driest Octobers on record, 
and the twenty-four years^ records of duration of rainfall at Camden Square; (3) 
tables of duration of rainfall, amount of evaporation, and representative records of 
daily rainfall (a new feature) at selected stations during 1904; (4) an account of the 
staff of observers, and a list of the changes in the stations; (5) a record of the losses 
of observers by death, with a few biographical notes; ... (6) the observers^ remarks 
on rainfall and weather; (7) a discussion of heavy falls of rain with a minute investi¬ 
gation of the distribution of rainfall on the wettest days; (8) discussions of droughts, 
rainy spells, number of rainy days, and intensity of rainfall at selected stations; (9) 
a general discussion of the relation of the monthly and annual rainfall to the average; 
and (10) the general table of annual rainfall at all stations, together with the names 
of the observers or responsible authorities.” 
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ilie report records the discontinuance, October 1, 1904, of the observations on Ben 
Nevis, the highest possible site in the British Isles, which began in 1883, as well as 
at Fort Williams, 4 miles away and 4,400 ft. below the summit of Ben Nevis. 

Chlorin in rain water (yiffr. fHudents' Gaz,, n. ser.y (1905)^ No. 5, p. 172).^ 
This is a brief summary for the 6 months and for the year ended September 30,1906, 
of the usual observations at the Royal Agricultural College at Cirencester on rainfall 
and its chlorin content. 

“The rainfall for the 6 months was 13.44 in., falling on 83 days; it contained a 
mean of chlorids equivalent to 0.277 gr. sodium chlorid i)er gallon, i. e., equal to a 
deposit of 11.96 lbs. of common salt per acre. The rainfall for the 12 months was 
23.66 in., on 172 days, and it contained chlorids equal to 26.8 lbs. of common salt per 
acre.” 

Composition of Barbados rainfall (Rpi. Agr. Work^ Imp. Dept. Agr. West Indies^ 
190^-1^04; pt. Ij p. 5). —A table is given which shows the total amount and contents 
of chlorin, total nitrogen, nitrogen as ammonia, and nitrogen as nitrates in the rain¬ 
fall at Dodds during the period from December, 1902, to May, 1904. The total rain¬ 
fall during the i)eriod was 103.62 in., supplying approximately 272 lbs. of chlorin 
and 15 lbs. of nitrogen per acre. 

A contribution to the rainfall rdg^ime of the region of Boulogne, G. Ven¬ 
tura (Gior. Gen. Ou'.^ 1905, Jan.). —This report gives an account of studies on the 
relation of the rainfall to (janal and drainage systems in a part of this region. 

Bainfall in the agricultural districts, G. G. Bond (Queensland Agr. Jour., 16 
(1905), No. 3, p. 288). —A table is given which shows the total rainfall for each month 
from Octolx*r, 1904, to October, 1905, inclusive, in 41 agricultural districts of Queens¬ 
land. 

Thunder and lightning, C. Flammarion, trans. by W. Mostyn (London: Chatto 
dc Wmdns, 1905, pp. 281; rev. in Nature [London], 73 (1905), No. 1887, p. 196 ).— 
This is an abridged translation of Flamniarion’s Les phhiom^nes de la foudre. The 
greater part of the book is devoted to the effects of lightning strokes on man, 
animals, trees, plants, metals, houses, ettr. 

The ptilse of the atmospheric circulation, W. N. Shaw (Nature [London], 73 
(1905), No. 1886, pp. 175-177, fig. 1). —This article discusses the relation between 
the pulsations of the southeast trade wind as measured during a long period at St. 
Helena and the rainfall of northwestern Europe. Such a relation is believed to be 
clearly shown by the available data which are summarized and charted. 

Investigation of the upper air (Nature [Ijondon], 73 (1905), No. 1885, p. 162). — 
A brief announcement regarding the proposed work of the British Meteorological 
Committee in the investigation of the upper air by kites and other means. 

Improved methods for finding altitude and azimuth, geographical posi¬ 
tion, and the variation of the compass ( U. S. Dept. Agr., Weather Bur. Doc. 336, 
pp. 8, figs. 7). —The methods proposed by St. Hilaire, Souillagouet, and Littlehales 
are discussed and explained with tables and charts. 

Daily river stages at river gage stations on the principal rivers of the 
United States. Part VII, for the years 1900, 1901, 1902, 1903, and 1904, 
H. C. Frankenpield (fX S. Dept. Agr., Weather Bur. Doc. 339, pp. 728). —“This 
volume constitutes the seventh part of the series of river gage readings, the publica¬ 
tion of which was begun by the Signal Service and has been continued by the 
Weather Bureau. The previous volumes are as follows: Part I. Stages of the Ohio 
River and of its principal tributaries, 1858 to 1889. Part II. Stages of the Mississippi 
River and of its principal tributaries, except the Ohio River, 1860 to 1889. Part III. 
Stages of water at miscellaneous river stations in California, Oregon, North Carolina, 
etc., 1875 to 1889. Part IV. Daily river stages at river gage stations on the princi¬ 
pal rivers of the United States for the years 1890, 1891, and 1892. Part V. Daily 
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river stages at river gage stations on the principal rivers of the United States for the 
years 1893, 1894, and 1895. Part VI. Daily river stages at river gage stations on 
the principal rivers of the United States for the years 1896, 1897, 1898, and 1899.^* 

A report on the underground waters of Louisiana, W. O. Stubbs, G. D. Hab- 
Bis, A. C. Veatch, et al. ( Geol . Survey La. Bui. i, pp. 1^4, pl »* lOyfigs . 12 ). — 

This bulletin is divided into 2 parts, (1) the underground waters of southern Louisi¬ 
ana and (2) the underground waters of northern Louisiana and southern Arkansas. 
The work on the underground waters of Ix)uisiana was begun by the State Geological 
Survey in 1899, and earlier reports on the subject have already been noted (E. 8. R., 
14, p. 428; 16, p. 722). 

The first part of this bulletin is substantially a reprint of Water Supply and Irri¬ 
gation Paper No. 101 of the U. S. Geological Survey (E. S. R., 16, p. 722). It deals 
with origin of artesian and deep-well waters in southern Louisiana, topography and 
stratigraphy of the region, subdivisions based on uiulerground water conditions, well 
statistics, variations in flow and pressure head sliown by wells in southern J^uisiana, 
well drilling, and pumping. 

The second part of the bulletin is a preliminary report on work carried on in 1902 
and 1903 in Louisiana and adjoining States by A. C. Veat(di, partially in the employ 
of the Louisiana State Survey and partly as assistant geologist to the U. S. Geological 
Survey. It gives a summary of the main resulte obtained in a study of the tppog- 
raphy, stratigraphy, geological formations, and water horizons of northern Louisiana. 
A dictionary of altitudes in the same region is given in an appendix. 

On the influence of summer rains on the flow of springs, Houulier [Coynpt. 
Rmd. Acad. Sci. [Par/«], I4I {1906), No. 28, pp. 972, 973; abn. in Rev. Sci [PaW^], 
6. ser., 4 (1906), No. 26, p. 783). —This article discusses briefly the various factors 
which modify the relations between the rainfall and the flow of springs, such as the 
permeability of the soil, temperature, and movement of winds, cultural conditions, 
etc., of the basin feeding the springs. 

Water softening at Oberlin, Ohio, W. B. Gekrish ( Engin. Rec., 62 (1906), No. 
16, pp. 41^, 413; abs. in Jour. Amer. Chem. Soc., 27 - (1906), No. 12, Rev., p. 676, 
677). —A water-softening plant in which sodium carbonate and calcium hydroxid are 
used to remove hardness, due to carbonates and sulphates of calcium and magnesium, 
is described. 

The sterilization of water by ozone, A. Steens (Engin. Rec., 63 (1906), No. 1, 
pp. SI, S2,fig8. 4). —^This article describes the system proposed by Marinier and 
Abraham, in which water to be sterilized is passed through a vertical cylinder filled 
with concentrated ozone in such a way as to secure a thorough mingling of gas and 
water. The method is claimed to be very efficient. 

Purification of water by copper sulphate, D. D. Jackson (Municipal Engin., 
29 (1906), No. 4 , pp. 246, 246; abs. in Jour. Amer. Chem. Soc., 27 (1905), No. 12, Rev., 
p. 676). —An account is given of the successful use of copper sulphate, 1 part in 
2,000,000 of water, to remove algal growths in ponds. 

In experiments with Bacillus coli communis and B. typhi abdominalis it was found 
that 1 part of copper sulphate to 50,000 parts of water was required to kill the germs 
when fresh and virulent. One part of the sulphate in 1,000,000 of water will greatly 
attenuate the germs and render them much less hannful in time of typhoid epidemics. 
One part in 2,000,000 of water destroys the germs with the attenuation usually found 
in water. One part in 50,000, and even 1 part in 1,000,000, can, however, be detected 
by taste and might affect the consumer. 

A new method for detecting pollution of drainage water, water of streams, 
and drinking water, L. Heim (Osterr. Chem. Ztg., 8 (1906), No. 22, p. An 

asbestos filter which has been successfully used for removing suspended matter from 
water so that the colorimetric determinations may be more accurately made is 
(taicribed. 
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Water supply and sewerage (^Inn. UpL Bd, Health Mass.^36 (1904) ^pp, 1-995).^ 
This is the annual report of the State Board of Health to the legislature, and 
includes accounts of advice to cities and towns regarding w^ater supply, ice supplies, 
sewerage and sewage disposal, and pollution of ponds and strean s; examination of 
water supplies; examination of rivers; water-supply statistics; and experiments on 
the filtration and purification of sewage and water at the Lawrence Experiment Sta¬ 
tion in 1904. 

Examinations with reference to free and albuminoid ammonia, nitrates and nitrites, 
oxygen consumed, hardness, suspended matter, residue on evaporation, color, and 
odor are reported for a large number of samples of water from the water suppliers of 
various Massachussetts towns, as well as similar data for water of various streams in 
the State. Data are also given showing the relation of rainfall to flow of streams. 

The reports on experiments in purification of sewage present a large amount of 
data bearing on the storage of nitrogen in and removal from filters; nitrogen-disposal 
efficiency; loss of nitrogen in case of different kinds of filters; the relation of biacteria 
to the operation of filters and to sewage purification in general; and the bacteria in 
septic sewage and in the effluents from filters operated with septic sewage (E. S. R., 
17, p. 300). 

The more important conclusions reached are as follows: 

‘‘ (1) With new sand filters a smaller percentage of the applied nitrogen appears 
in the effluent than when the filters have been operated for a considerable period. 

** (2) With filters producing eminently satisfactory purification . . . the average 
amount of nitrogen appearing in the effluents as nitrates is but little more than 50 
per cent of the nitrogen in the applied sewage. 

“ (3) This being so, it is clear that, if a filter is not ultimately clogged by stored 
nitrogenous organic matter, either removal of this matter must be resorted to, 
together with a removal of some of the filtering material, or a removal by bacterial 
actions independent of and differing from those of nitrification must be depended 
upon. 

“ (4) Much of the increase of unoxidized nitrogen in the effluent of the sand filters 
has been <lue to the increase of applied nitrogen year by year and the accumulation 
of stable organic matter in the filter. 

“ On account of the application of this larger amount of nitrogen two results ensue: 
(1) An amount of nitrogen in solution greater than can be easily and completely 
changed by bacterial action during the period of passage of the sewage through the 
filter, and (2) an amount of stable organic matter in suspension in the sewage is 
strained out, and, accumulating in the upper sand of each filter, causes unfavorable 
conditions, especially in winter, on account of the resultant increased compactness 
of these upper layers. 

“ Differing bacterial flora in the filter due to increase in stored organic matter and 
continued use of the filter may also be an important factor.** 

The use of copper sulphate at rates varying from 1 part to 1,130,000 parts of water 
to 1 part to 578,000 parts of water in connection with sand filters resulted in a 
marked decrease of bacteria in the water and in some cases in the total extermination 
of Bacillus coli communis. Sulphate of alumina used in similar manner produced 
like though less pronounced germicidal effects. 

The bacteria of the air, water, and soil, E. Bodin {Les hacUries de Vair, de 
Veau et du sol. Paris: Masson Co.; GautMer-Villars [7P05], pp. 197^ figs. 9 ).—^This 
book forms one of the volumes of the Encycloptdie scientifique des aide^mhnoire pub¬ 
lished under the direction of Jj^aut^, and summarizes the more important facte relat¬ 
ing to the bacteriology of the air, water, and soil. 
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Field operatione of the Bureau of Soils, 1904 (sixth report), M. Whit- 

NBY BT AL. ( U. S. Dept, Ayr., Field Operatiom of the Bureau of SoilSf J904t pp. 1159, 
pi , Iffigs . 45 , maps 5S).—Thiii report contains a general review of the work of the 
Bureau of Soils during 1904 and a discussion of the significance and uses made of the 
soil surveys, by the Chief of the Bureau, together with detailed accounts of the fol¬ 
lowing surveys; 

Soil Survey of Rhode Island, by F. K. Bonsteel and E. P. Carr; Soil Survey of 
the Vergennes Area, Vermont-New York, by 11. J. Wilder and H. L. Belden; Soil 
Survey of the Auburn Area, New York, by J. E. I.<apham and H. H. Bennett; Soil 
Survey of Adams County, Pennsylvania, by H. J. Wilder and H. L. Belden; Soil Sur¬ 
vey of Appomattox County, Virginia, by T. A. Caine and H. H. Bennett; Soil Survey 
of Lancaster County, South Carolina, by A. S. Root and L. A. Hurst; Soil Survey of 
the Orangeburg Area, South Carolina, by F. Bennett and A. M. Griffen; Soil Survey 
of the Charleston Area, South Carolina, by F. E. Bonsteel and E. P. Carr; Soil 
Survey of Dodge County, Georgia, by C. W. Ely and A. M. Griffen; Soil Survey of 
the Bainbridge Area, Georgia, by E. O. Fippin and J. A. Drake; Soil Survey of the 
Gainesville Area, Florida, by T. D. Rice and W. J. Geib; Soil Survey of Macon 
County, Alabama, by H. J. Wilder and II. H. Bennett; Soil Survey of Sumter 
County, Alabama, by W. G. Smith and F. N. Meeker; Soil Survey of the Jackson 
Area, Mississippi, by J. 0. Martin and 0. L. Ayrs; Soil Survey of the Biloxi Area, 
Mississippi, by W, E. Hearn and M. E. Carr; Soil Survey of De Soto Parish, Tadu- 
isiana, by G. B. Jones and La M. Ruhlen; Soil Survey of Anderson County, Texas, 
by W. T. Carter, jr,, and A. E. Kocher; Soil Survey of the Austin Area, Texas, by 
A. W. Mangum and H. L, Belden; Soil Survey of the San Antonio Area, Texas, by 
T, A. Caine and W. S. Lyman; Soil Survey of Lawrence County, Tennessee, by C. N. 
Mooney and O. L. Ayrs; Soil Survey of the Greeneville Area, Tennessee-North 
Carolina, by C. N. Mooney and O. L. Ayrs; Soil Survey of Warren County, Ken¬ 
tucky, by T. D. Rice and W. J. Geib; Soil Survey of the Wooster Area, Ohio, by 
T. A. Caine and W. S. Lyman; Soil Survey of Coshocton County, Ohio, by T. D. 
Rice and W. J. Geib; Soil Survey of the Munising Area, Michigan, by T. D. Rice 
and W. J. Geib; Soil Survey of the Saginaw Area, Michigan, by W. E. McLendon 
and M. E. Carr; Soil Survey of the Alma Area, Michigan, by W. E. Hearn and A. M. 
Griffen; Soil Survey of the Owosso Area, Michigan, by A. W. Mangum and C. J. 
Mann; Soil Survey of Marshall County, Indiana, by F. Bennett and C. W. Ely; 
Soil Survey of Scott County, Indiana, by A. W. Mangum and N. P. Neill; Soil Sur¬ 
vey of the Boonville Area, Indiana, by A. W. Mangum and N. P. Neill; Soil Survey 
of the Superior Area, Wisconsin-Minnesota, by T. A. Caine and W. S. Lyman; Soil 
Survey of Tama County, Iowa, by C. W. Ely, G. N. Coffey, and A. M. Griffen; Soil 
Survey of Saline County, Missouri, by M, E. Carr and H. L. Belden; Soil Survey of 
the O’Fallon Area, Missouri-Illinois, by E. O. Jlppin and J. A. Drake; Soil Survey 
of Webster County, Missouri, by J. A. Drake and A. T. Strahorn; Soil Survey of the 
Kearney Area, Nebraska, by J, 0, Martin and A. T. Sweet; Soil Survey of Allen 
County, Kansas, by. J. A. Drake and W. E. Tharp; Soil Survey of the Garden City 
Area, Kansas, by J. L. Burgess and G. N. Coffey; Soil Survey of the Cando Area, 
North Dakota, by E. O. Fippin and J. L. Burgess; Soil Survey of the Greeley Area, 
Colorado, by J. G. Holmes and N. P. Neill; Soil Survey of the Bear River Area, 
Utah, by 0. A, Jensen and A. T. Strahorn; Soil Survey of the Yuma Area, Arizona- 
Califomia, by J. G. Holmes et al.; Soil Survey of the Sacramento Area, California, 
by M. H. Lapham, A. S. Root, and W. W. Mackie; Soil Survey of the Bakersfield 
Area, California, by M. H. Lapham and C, A. Jensen; Soil Survey of the San Ber¬ 
nardino Valley, California, by J. G. Holmes et aL 
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During the calendar year 1904, 28,444 square miles, or 18,204,160 acres, were sur¬ 
veyed and mapped on a scale of 1 in. to the mile. Prior to that year the total area 
surveyed and mapped was 60,411 square miles, or 38,603,040 acres. The average 
cost of the work in 1904 was $2.43 per square mile. The total area surveye<l and 
mapped up to July 1, 1905, was 99,408 square miles, or 63,621,120 acres, distributed 
among 43 States and Territories. 

It is stated that * ‘ the surveys have been so distributed that nearly every promi¬ 
nent agricultural interest has been touched, and the soils of some part of everj^ 
important agricultural region have l)een studied. Aside from the specific problems 
which affect individual areas, there have been developed a number of vital problems 
which concern wide extents of agricultural land,’* such as the classes of soils espe¬ 
cially adapted to sugar beets, tobacco, early vegetables and fruits, corn, grapes, rice, 
apples, small grains, grasses, etc., and the reclamation of alkali lands. 

“About 400 different types of soil have been encountered by the Soil Survey since 
the beginning of its field work in 1899. These soil types have been studied and 
classified with a view to ascertaining the particular crops which each type is best 
suited to produce. They have also been studied from the double standpoint of 
meeting the local needs and of placing the partu^ular type not only in its true rela¬ 
tionships to the area in which it occurs, but also in its proper place in the general 
classification of the soils of the United States. Holding these two objects in view, 
the study of the soils through the field work is coming to have two primary objects. 
The first of these, the discovery of the best crops for each soil, is known as crop 
adaptation. The second, or the study of the method by which each soil may be 
induced to grow the largest economical crop, is known as the soil fertility or the soil 
management problem. In addition, various local problems are encountered in 
nearly every area.” 

It is explained that the classification of soils used in this work is based mainly on 
texture, structure, organic matter content, and physiographic relationships. “In 
the classification employed by the Bureau of Soils the aim is to secure a simple, gen¬ 
eral system, which shall express those facts with regard to soils which are easily 
recognizable by a person i)ossessing ordinary powers of observation and no unusual 
knowledge either of classifications or of soils. For this purpose the common names 
of soils used by the general agricultural public are adopted and defined for use in 
the Soil Survey reports. Owing to the fact that in different localities soils of the 
same texture will receive slightly different names, it has been found necessary to 
define rather carefully what is meant by a clay, a loam, or a sand. Thus, in regions 
where the heavy clay or clay loam soils predominate a somewhat sandy soil is very 
often considered to be a real sand, while if it were compared with the soils of a 
sandy locality it would be considered and would be spoken of as a rather heavy loam. 

“Through the use of its standard method of mechanical analysis, which determines 
the amounts of the different-sized particles found in a soil, the Bureau aims to elimi¬ 
nate these local differences in soil naming, in order that a uniform standard, such as 
may l)e used both for scientific and practical purposes, may become common through¬ 
out the regions where surveys are made. The naming of the soils is not intended to 
introduce confusion, but rather to avoid the use of local designations which may 
mean one thing in one place and another thing in a different place.” 

It is stated that “in order that the vast amount of valuable information which has 
been secured by the experiment stations may be made of the most direct application 
to each farming community within the State served, it is necessary for the farmer to 
know not only the details of any particular experiment, but also for him to be able 
to judge whether his own farm contains the types of soil upon which the experiment 
has been carried on, and whether it lies within the same general climatic belt as the 
experiment station itself. If he can be assured of these two facts, it is then pos¬ 
sible for him to derive the greatest benefit from the results of any particular experi- 
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ment. If he can not be assured of these facts, it remains for him to discover whether 
the conditions under which he is working are the same as those which are found at 
the experiment station. 

“The Soil Survey is thus seen to serve not only a local purpose of this kind,ti|tit 
through its general (tlassification of the soils of extensive regions it has frequeally 
occurred that the results secured at a given experiment station become applica};^ 
not only within the limits of that State, but are also found to be applicable in otf^er 
adjoining States, or throughout a considerable region. It thus renders the resultckpf 
experiments conducted at the various experiment stations^applicable throughouti, a 
wide range of territory not restricted by State lines.” 

The recent work of the American Soil Bureau, K. J. Russbll (/our. Agr. 
Sci., 1 (W05)y No. S, pp. ,i27-346y pL figs. ^).— The more technical work of the 
Bureau of Soils of this Department, especially as related to soil fertility, soil physics 
studies, and alkali soils is critically reviewed and some of the practical applications 
of the results are pointed out. / 

Soil investigation and applied soil investigation or technology of soils, £. 
Ramann {Jour. Landir ., 38 {1905) ^ No. 4i pp ^ S71 - S74 )>— The author argues in favor 
of the drawing of a clear distinction between soil investigations as an independent 
subject of scientific inquiry, and the technology of soils, which deals with the appli¬ 
cation of the results of soil investigations to agriculture. 

The mineral constituents of the soil solution, F. K. Cameron and J. M. Bell 
( U. S. De^d. Agr.y Bur. Boils Bui. 80 ^ pp. 70 y figs. 4). — The nature and purpose of this 
bulletin is (concisely stated by the authors as follows: 

“In order to establish the views and premises that are fundamental for certain 
researches which the Bureau has been and is now conducting, it has been deemed 
advisable to bring together the more important data which the publications of other 
investigah)rs furnish, together with some further experimental results obtained in 
the laboratories of the Bureau. The literature l)earing on this subject is now very 
voluminous, confusing, and contradictory. It has not been deemed advisable to 
undertake a complete bibliography, but it is believed that sufficiently numerous cita¬ 
tions have been made to give an accurate idea of the present status of the subject, as 
well as to demonstrate the points which it is sought to establish in the text.” 

The bulletin reviews the literature and discusses the general characteristics of soil; 
the minerals found in soils and their solubility and hydrolysis; solubility of the 
minerals as affected by temperature, pressure, carbon dioxid, inorganic acids, organic 
compounds, and vital agencies; absorption of gases and of solutions (by soil, sand, 
paper, carbon, silica, kaolin, etc.); chemical reactions at surfaces; and flocculation. 

Studies of the properties of and the phenomena presented by the soil solution are 
considered of fundamental importance, Ixjcause previous studies of the Bureau have 
led to the conclusion that “the growing plant obtains its mineral nutrients directly 
from the aqueous solution formed by the soil moisture.” 

The principal points which it is sought to establish in this bulletin are that as a 
rule “ (1) the soil contains all the common rock-forming minerals. There may be, 
indeed probably are, extreme cases for which this statement would not be strictly 
accurate, but it may be regarded as a rule holding quite rigidly for practically all 
arable soils. It has also Ijeen shown that the weight of available evidence justifies 
the further generalization that— 

“ (2) Some, at least, of each mineral species in the soil is presenting surfaces of 
the mineral as such to the solvent action of the soil water. This being the case it 
follows that— 

“ (3) The minerals of the soil will continue to dissolve. On dissolving the minerals 
carrying the stronger basic or acidic constituents will be more or less completely 
hydrolized, and generally the stronger hydrolization product will remain in solution 
and the weaker one will be more or less completely precipitated. It is thus that the 
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principal mineral plant>food constituents are brought into solution and made avail¬ 
able to the plant. What concentration the soil moisture actually possesses has been 
^determined with what may be regarded as approximate accuracy. Twe methods 
^4teve been devised for extracting the free solution actually existing itt-e soil, and 
'^analyses of a number of such extracts obtained from several types of soil of widely 
different origin and composition have yielded an average for pottissium (K) of 27.3 
parts and for phosphoric acid (PO 4 ) 8.6 parts per million of solution. 

** The approximate uniformity of the individual results make it appear improbable 
that further accumulation of data would change these average figures materially. . . . 
Since practically all soils contain the same minerals and essentially the same pro¬ 
cesses are taking place in all of them it would follow that about the same solution 
should be expected in all soils, except in so far as changes were introduced by differ¬ 
ences in absorptive powers of the solids, rates of movement of water, etc. Examina¬ 
tions of a large number of soils, many of which have been already published, estab¬ 
lished empirically that these considerations are justified. . . . 

“ (4) The concentration of the soil solution, with respect to the principal mineral 
plant-food nutrients, is sufficient for the growth and development of crops. And, 
further, the magnitude of the concentrations is the same for practically all soils.” 

A review of studies of the effect of surfaces in modifying not only in intensity but 
even in kind the reactions taking place in solutions in contact with them and of the 
nature and effect of the organic matter of the soil leads to the general conclusion that 
‘‘the development of a modern soil chemistry is dependent upon a study of the 
chemical changes induced by surface contiict, and upon a study of the proportions of 
the water soluble organic as well as inorganic matter of the soil.” 

A comparison of the results obtained by the method of cultures in paraf¬ 
fined wire pots with field results on the same soil, H. J. Whbklkk, B. E. 
Brown, and J. C. Hogenson (Rhode Islayid Sta. Bnl. 109, pp. lS-44^ pU. 5), — 
This is an account of a series of experiments made in coojwration with the Bureau 
of Soils of this Department to test the value of the paraffined wire pot method of 
testing the fertility of soils devised by the Bureau (E. S. R., 16, p. 650; 17, p. 227). 
Seventeen series of experiments with soils from plats which have been under experi¬ 
ment at the station for several years past and from a farm on the Kingston Plain 
are reported. These include tests of various combinations of fertilizers, barnyard 
manure, green manure, lime, etc,, on corn, wheat, crimson clover, alfalfa, and lettuce, 
the effect of continuous planting on the same pots with and w ithout renewal of the 
manures, fertilizers, etc., being studied. 

The results are thus summarized: 

‘‘Tests by the method of paraffined wire pots of a soil which, under the existing 
field conditions was so poor as to produce Indian corn only 5J in. high during the 
entire season, revealed manurial requirements in accord with those shown by plant 
tests in another part of the same field. This was true both before and after liming. 
Marked benefits from liming and from the use of stable manures, similar to those 
observed in the field, were also obtained. 

‘‘It was shown by this method that ‘denitrification,’ or a destruction of nitrates, 
very likely resulted where the stable manure and nitrates were used together. 
There is no evidence to show that this denitrification was necessarily any more pro¬ 
nounced than it would have been in ordinary pots. 

“The use of all three mineral manures, in addition to lime, also depressed the 
yield. This effect was apparently lessened by the presence of horse manure. Upon 
the third replanting this ill effect disappeared. It seems probable that upon a similar 
soil, if limed, the quantities of the manurial substances should be reduced in making 
such tests. 

“ Benefit from adding green manures was shown in the pots, as is also the case in 
the field. 
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Tests of like amounts of coarse and fine horse manure show, by the pot method, 
poorer results with the fine material. This was probably due to the fact that the 
finer manure was more intimately mixed with the soil, thus causing a more even 
distribution of material which could furnish food for the organisms which destit^ 
nitrates. Occasional aeration seemed in this case to have been beneficial, but in 
another instance it failed to lessen the apparent destruction of nitrates. 

‘‘The benefit, shown by the method of paraflSned pots as a result of introducing 
hay, straw, and green parts of plants into the soil, was striking. The materials are 
arranged below in the order of the benefit observed when«used with lime, the most 
beneficiar being at the top: Cowpea vines, Indian corn plants, rye straw, clover 
plants, sumac; stems and leaves, timothy hay. 

“In a trial of different phosphates for purposes of comparison with field results, 
the data obtained with the paraffined pots point in most particulars in the same direc¬ 
tion as those obtained in the field. The effect of lime in increasing the efficiency of 
roasted ‘Redondite* (iron and aluminum phosphate), as shown by the iK)ts, was also 
in agreement with field trials. 

“Comparisons of l)oth the after effect and the immediate effect of sodium and 
potassium salts, though showing agreement with field results in the main essentials; 
differed considerably. This was doubtless due in part to imequal drying out of the 
soil in the first instance, before the tests were made, and to the fact that the variety 
of plant was not the same that was used in the field. 

“Pot tests of the soil where nitrates bad been used for grass in different amounts 
gave results essentially as were to be expected from the field exj^eriments. 

“The effect of fresh horse manure in depressing the yield and transpiration is in 
accord with other observations, and it may have been due to a destruction of nitrates. 
A similar effect of dried horse manure was also observed. 

“The influence of liming both in connection with nitrate* of soda and suphate of 
ammonia was shown by the pot tests with several varieties of plants, to be in good 
agreement with field tests. 

“A test of an unproductive soil at West Kingston, which was of similar origin to 
that upon the experiment station farm, revealed the same requirements both l)efore 
and after liming as the station soil. Liming was also helpful. 

“ In general, the tests by the method of the paraffined wire pots show good agree¬ 
ment with field observations of a whole season’s duration.” 

Unproductive soils, T. Bi^i.er-Chatelan {Chron. Agr. Vaudy 18 {1905)^ Non, 22^ 
pp. 631-685; 23^ pp. 668-562 ).—This article discusses soils rendered unproductive by 
defective drainage and bad physical condition due especially to improper and 
exhaustive methods of culture, and describes various methods of improving such 
soils. 

Some changes in the soil under the influence of the activity of earth¬ 
worms, A. Murinov {Maler. Izucfien, Russ. Fochv.y 1906y Mo, 16; abs. in Zhur. OpuUn. 
Agron. {Russ. Jour. Kept, Landw.)y 6 {1905)y No. 4^pp. 480y 481 ).—Alternate layers 
of different kinds of soil were placed in zinc boxes with one glass side, earthworms 
were added, the soil kept in a proper state of moisture, and the changes which the 
soil underwent determined by analyses at the beginning and end of the experiments, 
which la8te<l one year. A check series of boxes was treated in the same manner 
exoept^that earthworms were not added. 

The results show that in the soils to which the earthworms were added the phos¬ 
phoric acid soluble in 10 per cent hydrochloric acid increased in all cases. The lime 
ootitent, which at the beginning was greatest in the surface soils, was found at the 
end of the experiments to gradually increase from the surface toward the subsoil. 

nitrogen was more uniformly distributed throughout the soil at the end of the 
experiment than at the beginning.—p. firbhan. 
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tVlie influence of a constant weak electric current on the solubility of the 
nitrogen and the phosphoric acid of the soil, M. Ykgorov (Zhur. Ojmitn, Agron, 
{Ru 99. Jour. Expt. Ijondv).)^ 6 (1905)^ No.S^pp, 316-S24). —Experiments are reported 
in which a 100 voltage current varying from 0.002 to 0.23 ampere in different cases 
was passed through chernozem and clay soils contained in glass boxes and the effect 
on the solubility of the soil constituents was observed. 

It was found that by this treatment the phosphoric acid soluble in citric acid was 
increased almost 100 percent. The nitrate nitrogen was decrease^l inalx)ut the same 
proportion. The ammonia nitrogen, however, was increased 3 to 5 times, so that there 
was a considerable average increase in total soluble nitrogen, this increase evidently 
taking place at the expense of the insoluble organic compounds.— p. fikkman. 

Hygroscopicity, heat evolved on moistening (fienetzungswdrme), and 
mechanical analysis of soils, A. MixstniERLicn (Filhiing's lAimlw. Ztg., 64 [1905)^ 
No. pp. f}73-€76). —The information contained in this article is condensed from the 
author’s Treatise on Soils for Farmers and Foresters, published by Paul Parey, Ber¬ 
lin, 1905. The terms used are defined, and their relations to each other and to plant 
growth are briefly discussed. 

It is stated that hygroscopic moisture and the heat evolved on moistening soils are 
of no importance from the standpoint of plant growth. Wollny’s clasHiflcation of 
soil particles is given and the comparative value of mechanical analysis, hygroscjo- 
picity and heat evolved on moistening as means of judging of the cdiaracter of soils 
is discussed The author is of the opinion that mechanical analysis may be replat*ed 
for this purj)ose with advantage by the determination of the heat evolved on mois¬ 
tening, o: preferably by determination of hygroscopicity. 

The soil and the subsoil of the Veliko-Anadolsk forest as oxie of the causes 
of the decay of forest plantations, N. N. Stepanov (Zhur.^OpHiin. Agrou. {Rim. 
Jour. Expt. Landw.)^ 6 {1906)^ No.pp.267-i^99).—T\\^ investigations here reported 
were made on an artificial forest plantation in the steppes region of southern Russia 
on lands which were formerly treeless and which have soils rich in soluble con¬ 
stituents (alkali). Studies of the soil and subsoil were made in places where trees 
were growing vigorously and in places where the trees had failed to grow. 

The results show ejuite clearly that, the failure of the trees to grow was due to 
excess of soluble salts (especially sodium carbonate) in the upper layers of the soil. 
The formation of calcareous hardpan in the subsoil had also in simie ceases brought 
about conditions unfavorable to tree growth. The lack of uniformity in tree growth 
on these soils is said to l>e due to irregularity in concentration of the soluble salts in 
the surface soil, varying with the topography of the land and the character of the 
season. The occurrence of gypsum in the soils at short distances from the surface 
indicates that they have not ^en sufficiently leached for the successful growth of 
trees, although gypsum itself is not an injurious salt and tends to improve the 
mechanic^al and moisture conditions of the soil. 

In conclusion the author urges the importance of carefully examining such soils 
before forest planting is attempted, as well as the use of seeds produced on the soils 
of species which are known to be resistant to alkali.— p. fireman. 

Does the northern forest dry the soilP D. M. Kravchinski {Lyeeoprom. 
Vyedtnlk, 1905, No. 1; ah9. in Zhur. Opuitn. Agron. {Russ. Jour. Expt. Landw.)^ 6 
{1905), No. 4,p. Comparative determinations of moisture in forest soil and 

in adjoining pasture soil are reported, which show that the forest soil was but slightly 
drier than the pasture soil.—p. fireman. • 

On the origin of moors, C. A. Weber (Ztschr. Angew. Chem., 18 {1906), No. 4B, 
pp. 1649-1664 ).—A discussion of the geological and botanical factors involved in the 
formation of upland and lowland moors, with deec/iptions of the characteristics of 
some typical North German moors. 
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Oalcium carbonate in some soils of Valpantena (Verona), K. Db Polo {Staz, 
Sper. Agr, Ital.,, S8 {1906), Nos. 7-8, pp. 622-698). 

Contribution to the question of volatilization of ammonium salts in 

soils, H. Wangnick {Fuhling^s lAindw . Ztg., 63 {1904), No. 18, pp. 696-699; ahs. in 
Centbl. Agr. Chem., 34 (1906), No. 10, p. 7i^) .—Experiments on loam and sandy soils 
containing different amounts of calcium carbonate show the loss of considerable 
amounts of ammonia, varying with the proportion of lime, when ammonium salts 
are added to such soils. The losses observed, however, were smaller (not over 20 
per cent in any case) than those reported by Wagner^as having been obtained by 
Hals (E. S. R., 15, p. 234). 

Soils and fertilizers, H. Snyder {Easton, Pa.: The Chemical Pub. Co., 1906, 2. ed., 
pp. X 294, pi. l,figs. 40). —This is a second edition of this work, the first being 
published in 1899 under the title The Chemistry of Soils and Fertilizers (E. S. R., 
11, p. 418). 

“In the revision of the text the subjetit-matter has been entirely rewritten, new 
material has been added, and the laboratory practice has been made a more promi¬ 
nent feature. These additions have changed the Fco\)e of the book to such an extent 
as to necessitate a change of name. The work as now presented indudes all of the 
topics and laboratory practice relating to soils as outlined by the committee on meth¬ 
ods of teaching agriculture, appointed by the A8.sociation of Agricultural Colleges 
and Experiment Stations.” 

The book gives in condensed form the principles underlying the conservation of 
soil fertility and the economic use of manures. A bibliography of 95 references is 
appended. 

Fertilizer inspection, C. 1). Woods and J. M. Bartlett {Maine Sta. Bui. 120, 
pp. 163-168). —This bulletin contains the analyses of 253 samples collected by the 
station of the brands of fertilizers licensed in 1905. 

The results of inspection show that as competition becomes (doser and the processes 
of manufacture somewhat more trustworthy the fertilizers tend to more closely 
approach the minimum guaranty, and it rarely hapjjens at present that fertilizers 
carry much above the minimum guaranteed percentages of nitrogen and potash, the 
more costly constituents of a fertilizer. In fact the results in 1905 show tliat over 80 
per cent of the samples collected were below^the guaranty in at least one constituent. 

Analyses of commercial fertilizers, M. B. Hardin {Soudi Carolina Sta. Bal. 
116, pp. 30). —This bulletin contains analyses of 522 samples of fertilizers collected 
during the season of 1904-5. “These analyses were published in 15 weekly bulle¬ 
tins issued and distributed during the months of February, March, April, and May.” 
Eighty-four samples of cotton-seed meal, previously reported in Bulletin 105 of the 
station, are also included, and notes on valuation and explanations of terms used in 
fertilizer analyses are given. 

Oommercial fertilizers, H. J. Wheeler et al. {Rhode Island Sta. Bui. 110, pp. 
47-60). —“This bulletin is supplementary to Bulletin No. 108, and the two contain 
the analyses of such commercial fertilizers as have been found on i ale in Rhode 
Island during the year 1905.” 

The utilization of atmospheric nitrogen, O. N. Witt {Chem. Zig., 29 {1906), 
No. 98, pp. 1261-1264; abs. in Mark Lane Express, 93 {1906), No. 3873, Fert. and 
Feed., p. III). —This article reviews the various attempts which have been made 
from the time of Cavendish to prepare nitrogen compounds from the free nitrogen of 
the air, inciudihg the morb recent attempts of Bradley and Lovejoy of the Atmos¬ 
pheric Products Company, of Niagara Falls, and Frank’s calcium cyanamid (lime 
nitrogen) process. 

It is claimed that the former l\a8 proved too costly to be a commercial success. 
The commercial success of the latter depends upon the possibility of securing cheaper 
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methods of producing electrical energy and of freeing the nitrogen of the air from its 
associated constituents. The most promising results with the Frank process from a 
commercial standi)oint have apparently been obtained in Italy, where cheap and 
abundant water power has l)een utilized in the generation of electrical energy. 

The most successful electrical method which has yet been suggested, judging by 
the results reported, is that of K. Birkeland and S. Eyde, of C'hristiania, Norway. 
The inventors of this process, for which patents have been taken out in this country 
as well as in Europe, claim that it has not been possible up to the time of their 
discoveries to utilize electric; energy in a single powerful arc for the production of 
nitric compounds from the atmosphere in an economical manner. 

As stated in the United States patents, their invention is based upon the fact that 
electrical discharges between electrodes plactnl within a magnetic field may bo dis¬ 
persed by the action of the magnets, and that “an electric arc of high or low 
tension may be dilated or spread into a large permanent flame having the shape of 
a sheet or a disk of a volume several hundred times as large as a regular or primary 
arc of the same energy when the electrodes are placed in a suitable manner in a pow¬ 
erful magnetic flelfl—for instance, between the ix)los ()f a magnet and transverse to 
the flux of said held.” 

In this way it is possible “to transform a great part of the electrical energy into 
heat capable of being absorbed l)y certain gases, as chemi(‘al energy under conditions 
which are attended by valuable chemical reactions. This is due to the fact that the 
efficiency of a flame in endothermic chemical j^roc^esscs is a function of the ratio 
between the volume and the temperature of the flame. [It is claime<i that by this 
process it is possible] to have furnaces at continuous work with several lumdred 
kilowatts at ea(;h flame, the heat being economically utilized, a result which was not 
heretofore possible unless the energy emjdoyed for each arc was only very small.” 

It is reported that in works which have been built at Notodden, Norway, to 
utilize water power from large falls in that vacinity 1,500 kg. per day of water-free 
nitric acic^are now l)eing made. The final product is in form of calcium nitrah;, the 
fertilizing value of which is being studied by a number of investigah^rs (E. 8. R., 
17, p. 449). 

Nitric acid and nitrates from the nitrogen of the air {Ztschr. Angew. Chem,, 
19 {1906), No, 1, pp. 67,66), —This article deals with the Birkeland and Eyde process 
for the preparation of nitrogen compounds from the nitrogen of the air, and describes 
particularly the progress that has been made in utilizing for this purpose the abun¬ 
dant powx»r furnished by waterfalls in southern Norway. 

It reports that the success of small experimentiil works has been such that a num¬ 
ber of larger plants are now being established at various places. The general prin¬ 
ciples upon which better methods of utilizing electric power have been based in this 
process are stated in the preceding abstract. It is stated that in this method the 
gases after treatment contain from 1 to 2 per cent of nitric oxid, which is absorbed 
partly in water and partly in milk of lime. 

The solution thus obtained is concentrated and saturated with limestone and 
finally obtained either as crystallized calcium nitrate or by addition of an excess of lime 
according to Collettes process, in form of a basic fertilizer known commercially as 
“basic lime niter.” The latter contains from 8 to 9 per cent of nitric nitrogen and 
about 22 per cent of lime as hydroxid and carbonate. This material has given very 
good results as a fertilizer in the experiments which have been made with it. 

Oalcium nitrate manufacture in Norway (Engin, and Min, Jour,y 81 {1906), 
No, 4,p, 192),—A, brief note on an experimental factory at Notodden, employing the 
Birkeland and Eyde process, referred to above, which has been in operation since 
the beginning of 1905, and on the construction of large additional works at Svalgfos, 
near Skien, where 30,000 horsepower will be available. 

23786—No. 8—06-3 
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The new Norwegian industry of mantxfacture of “lime niter” {Ugethr, 
Jjxndm,, 61 (1906), No. 60, pp. 669,670) .—The paper describes the method of Birke- 
land and Eyde for the oxidation of atmospheric nitrogen by electricity and the 
mannfactiire of calcium nitrate therefrom. The company which has been oiganized 
for the manufacture of this fertilizer will utilize the power of three Norwegian water¬ 
falls to the extent of over JK),000 horsepower.— v. w. woll. 

Nitrate of calcium factory for Norway, II. Bordewich (Mo, Consular and 
Trade Rpts, [ U, S,], 1906, No. H04, pp. 246, 246).--k brief account of recent progress 
in the establishment of fa(!torie8 for the manufacture of calcium nitrate by the Birke- 
land and Eyde process. 

Utilization of the nitrogen of the air ( Chem. Zt8chr.,6 (1906), No. 2, pp. 38-40 ).— 
This is a note on a discussion })y 0. N. Witt of the Birkeland and Eyde method (see 
above). 

The principle upon which the method is based is briefly explained and some of the 
practical results already obtained in Norway are given. It is stated that an experi¬ 
mental plant, which has I)eeii in o|>eration for a year or more, has utilized water power 
in the production of electrical energy at a cost of 12 marks (about $3) per horse¬ 
power yearly. It has produced from 500 to 600 kg. (1,100 to 1,320 lbs.) of water-free 
nitric acid per kilowatt year. The daily output has I)een 1,500 kg. (3,300 lbs.) of 
water-free nitric acid. 

The production of nitric acid from the air, M. Bodenstkin (Ztschr. Angew. 
Chem., 19 (1906), No. 1, pp. 14-21).~k review of recent progress in development of 
commercial processes of manufacturing nitrogen compounds from the air. 

Nitric acid from atmospheric nitrogen, F. Wintelkr (Chem. Ztg., 29(1905), 
No. 99, pp. 1278, 1279). —This is a review of J. Brode’s book on the oxidation of 
nitrogen in the high-tension flame, which gives a bibliography of the subject begin¬ 
ning with the work of Cavendish and Achard in 1784, Priestley in 1788, and L. Odier 
published in 1798, who observed the oxidation of the nitrogen of the air at high 
temperature or by means of electrical discharges. 

The utilization of the nitrogen of the air, A. Neuburger (Ztschr. Angew. 
Chem., 18 (1905), Nos. 46, pp. 1761-1766; 46, pp. 1810-1814; 47, pp. 1843-1852).— 
This article deals with 4 metho<is of utilizing the nitrogen of the air as follows: (1) 
Preparation of nitrids, (2) production of ammonia and ammonium compounds, (3) 
formation of cyan compounds and their derivatives, and (4) the production of oxids 
of nitrogen, nitrous and nitric acids. 

As a result of his review the author concludes that recent progress in the develop¬ 
ment of methods of utilizing the nitrogen of the air has been such that we can view 
without alarm the exhaustion of the Chilean deposits of nitrates. The large amount 
of energy, especially electrical energy, required is the greatest present drawback to 
the commercial success of processes of making nitrates from the nitrogen of the air, 
but great progress has been made in this respect in recent years and there is reason 
to expect that still greater progress will bo made along this line in the near future. 

On the utilization of the nitrogen of the air for agpricultural purposes with 
special reference to lime nitrogen and its fertilizing value, H. Immendobff 
and 0, Thielebein (FMing's Landw. Ztg., 54 (1905), No. 2$, pp. 787-796). —The 
authors report pot experiments with oats and mustard, which gave results confirm¬ 
ing in general the conclusions of Frank (E. S. R., 16, p. 769) regarding the fertilizing 
value of lime nitrogen on different kinds of soils and the best methods of using this 
material as a fertilizer, i. e., it is not suited to acid humus soils or light sandy soil of 
acid reaction; it gives good results when applied 8 to 14 days before seeding at rates 
of 160 to 300 kg., equal to 30 to 60 kg. of nitrogen, per hectare, and immediately 
worked in, on soil well supplied with lime and regularly manured with barnyard 
manure; and it is in no case to be used as a top-dressing. 
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The fixation of nitrogen and electrochemistry, P. A. Guye {Rev, Ghi. JSci., 17 
{1906), No. l,pp. 98^4 ),—^This article reviews the various methods which have 
been proposed for the fixation of nitrogen by electrical means, including the lime 
nitrogen method of Frank and the direct electrical .methods, such as those of Bradley 
and Lovejoy, Muthmann and Hofer, Nernst, von Lepel, and Birkeland and Eyde. 
A study is given of the phenomena of the electric arc in air and of the conditions 
which affect its efficiency, especially the question of temperature. 

Agricultnre and the nitrogen supply, L. Gkandeau {Jour, Agr. Prat., n. ser., 
11 {1906), No. 6, pp. 16/), 166). —The importance of nitrogen in plant production, 
the sour(^ of supply of this element, and the possibility of drawing on the air for 
future supplies are briefly discussed. 

The nitrogen balance of soils {Deut. Ixindv. I*re.^8e, Si^ {l00/>), No, 97, p. 807). — 
The possibility of maintaining the nitrogen balance in soils exhausted by heavy crop¬ 
ping by drawing on the nitrogen supply of the air is briefly discussed. 

Note on the fate of calcium cyanamid in the soil, S. F. Ashby (Jour. Agr, 
Sci., 1 {1905), No. 3, pp. 358-360). —The experiments here reported were similar to 
those reported by F. Lohnis (E. S. R., 17, p. 345), in which it was shown that soil 
bacteria, especially Bacterium kirchneri and B. llpeieme, are active agents in rendering 
calcium cyanamid assimilable for crops and that the reaction is not a purely chemical 
one as has been generally supposed. 

The author’s experiments were made in nutrient solutions, some of which were 
inoculated with extract from a fertile soil, others partly sterilized, and still others 
treated with corrosive sublimate. In the inoculated soils as much as 80 per cent of 
the cyanamid nitrogen was converted into ammonia; in those which were partly 
sterilized very small amounts of ammonia were formed; and in those treated with cor¬ 
rosive sublimate practically none was formed. 

The conclusion is therefore drawn‘‘that the formation of ammonia from cyana¬ 
mid in the soil (an be due in o!ily a very minor degree to a purely chemical process.” 
The lime nitrogen used in these experiments contained 20.3 per cent nitrogen, equal 
to 58 per cent of pure calcium cyanamid. “By precipitating all the lime with 
ammonium oxalaU', evaporating the filtrate to dryness, extracting with a little strong 
alcohol and allowing the latter to evaporate at the ordinary temperature, to obtain 
yellow’^ crystalline plates which yielded on analysis 62.70 per cent nitrogen and 
agreed with the description given for dicyandiamid (Beilstein, Organwche Chemie) 
which contains when (juite pure 66.60 per cent nitrogen. A solution of calcium 
cyanamid after long standing goes over into dicyandiamid which yields no ammonia 
by distillation with magnesia.” 

Calcium cyanamid (lime nitrogen), L. Grandeau (Jour. Agr. Prat., n. ser., 10 
{1905), No. 52, pp. 808, 809). —A brief general account of the preparation, properties, 
and use of this material as a fertilizer. 

Bxperiments with lime nitrogen {Deut. Landw. Presse, 32 {1905), No. 92, pp ., 
770, 771). —The process of preparing this substance is briefly described, the changes 
which it undergoes in the soil.(including those due to the action of micro-oiganisms) 
are explained, and plat experiments with oats are reported. 

When applied immediately before seeding, germination and growth were seriously 
interfered with; if applied 1 week before seeding, growth was normal. The period 
of growth was shortened and the protein content increased with increase of length 
of time the lime nitrogen was applied before seeding up to 6 weeks. 

Experiments with lime nitrogen, von Seelhorst and A. Mother (Jour. Landw., 
6S {1905), No. 4, pp. 329-356; ahs. in Jour. Chem. Soc. [London], 90 {1906), No. 
619, II, p. 46).—A series of pot experiments with oats on sand, loamy sand, and loam 
soils to determine the best time and manner of applying this material as a i^ilizer 
is reported. The results show that the lime nitrogen gives good results bn all 
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moderately fine-grained soils when carefully incorporated with the soil about 8 days 
before the planting of the crop. 

Comparative tests of the fertilizing value of nitrate of soda, sulphate of 
ammonia, and calcium cyanamid (lime nitrogen), L. Grandkau (Jour. Agr. 
Prat., n. ser., 11 (1906), No. 1, pp. 8-10).’—The results of plat experiments carried 
out during 1904 and 1905 with these 3 substances as fertilizers for potatoes and barley 
are briefly reported. 

The three fertilizers were used in amounts furnishing 45 kg. of nitrogen per hec¬ 
tare (40.08 lbs. per acre) in connection with a basal fertiHzer supplying phosphoric 
acid and potash. In the exfierinients with potatoes in 1904 the relative effectiveness 
of the 3 fertilizers was nitrate 100, sulphate 9fl.5, lime nitrogen 93.4: in 1905 the rela¬ 
tive effectiveness was nitrate 100, lime nitrogen 101.83, sulphate 95.36. 

In experiments with barley in 1905 the lime nitrogen gave results somewhat l>etter 
than those ol)tained with sulphate of ammonia, both l)eing considerably inferior to 
nitrate of soda. 

In connection with these exi)eriments olwervations were also made upon the influ¬ 
ence of other fertilizers supplying phosphoric acid and i)otash on the effectiv^eness 
of nitrate of soda. It was shown that the absence of fertilizers supplying phosphoric 
acid and potash greatly reduced the efliciency of the nitrate of soda. It was also 
shown that the nitrate of soda was almost entirely lost if its application was delayed 
until after tlie heading of cereals. 

Contribution to the knowledge of the life conditions of nitrogen-coUscting 
bacteria, II. Fischkr (Jour. Jjindiv., 58 (1905), No. S, pp. 289-297 ).—A continua¬ 
tion of previous experiments (K. S. K., 17, p. 120) is reported, showing that the 
activity of the organisms which fix nitrogen in the soil is greatly influenced by the 
character of the latter, particularly its lime content and idiysical condition, aiid sug¬ 
gesting that it may be possible to so modify these conditions in practii^e as to promote 
the activity of the desirable organisms and retard the development of the undesirable. 

Inoculation of legumes, K. F. Kellerman and T. R. Rohinson ( U, S. Dept. 
Agi\, Famiers^ lint. 240, pp. 7 ).—In this bulletin special attention is called to an 
improved method of distributing pure cultures of root-tubercle bacteria in nitrogen- 
free nutrient solution in hermetically sealed tubes, and detailed directions are given 
for using these cultures. 


AGEICTJLTUEAL BOTANY. 

Experiments with plants, W. J. V. Ostkrhout (New York: The Macmillan Co., 
1906, pp. XIX t 492, figs. 25S ).—This book, which is one of the recent contributions 
to modern methods of investigation, is based upon the idea that principles involved 
in experiments are of prime importance, and the work is so arranged that whether 
used by the teacher or pupil it brings out the underlying principles of biology rather 
than quantitative results. 

While ai)plicable for use in the higher schools and colleges, yet it Is so written and 
the choice of material and apparatus so simplified that it could be ufeed in secondary 
schools. The author lias shown how to make use of the most commonplace mate¬ 
rials as apparatus for the demonstration of experiments showing the properties and 
functions of plant organs. Chapters are devoted to the various phenomena of plant 
life, and the work concludes with a discussion of plant breeding and the principles 
underlying it. 

Tbe proteases of plants, HI, S. H. Vines (Ann. Bot., 19 (1906), No. 74, pp. 
17X"-187 ).—In previous jiajicrs the author has shown the wide distribution of pro¬ 
teases in plants, some of which act ujiGn the fibrin or albumin, while others attack 
simpler forms of proteids, as albumoses and peptones, affecting their proteolysis. To 
this last class of enzyms the name ereptase or erepsin is given. 
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Erepsin is found more widely distributed in plants than the fibrin-digesting pro¬ 
teases. In another publication (E. S. R., 17, p. 642) the author concluded from his 
studies of papain that it contained both erepsin and a fibrin-digesting enzym similar 
to pepsin. In the present paper the author reports having foun<i by the same methods 
of study these two proteases in the juice of the pineapple, in yeast, mushrooms, malt, 
hyacinth bulbs, and in the liquor found in the pitchers of Nepenthes. 

In summarizing the results of the investigations the author says that peptolysis 
appears to take place within a range extending from distinct alkalinity to a degree of 
acidity quite beyond that occurring in nature. On the other hand, fibrin-digestion 
is much less uniform, showing wide and striking differences, yeast, mushroom, malt, 
and Nepenthes being limited to acid reactions, while fibrin-digestion took place in 
alkaline reactions with papain, pineapple, and hyacinth bulbs. 

All the plants examined contained ereptase. In some of these it was found to be 
associated with a greater or less proportion of a peptase, but in no plant was a pep- 
tase found to exist unassociated with ereptase. 

The nitrogen nutrition of chlorophyll-bearing plants, O. Treboux { Ber . 
Deut. BoL Gesell.y {1904)^ No. 10, pp. fi70-‘r)72; ahs. in Jour. Chem. Sac. [London'], 
88 {1905), No. 510, 11, p. 276). —A preliminary report is made of investigations on 
the availability of various forms of nitrogen for plants. The studies included nearly 
all groups of chlorophyll-l^aring plants and comparisons were made with some fungi. 

The summary account given shows that nitrogen as nitrites is generally available 
when in alkaline solutions, but poisonous in acid solutions. The poisonous action 
depends upon the degree of concentration of the solutions, and for the nitrites it is 
a little lower than for the ammonium salts. In comparing nitrates and nitrites it 
was found that they possessed practically the same efficiency, although in a few 
instances nitrates proved of greater nutritive value than nitrites. Ammonium salts 
were found to be still more available than either nitrates or nitrites. 

In comparing the organic compounds, amins and amids "were studied, and for the 
lower ^oups of plants they were found to be about equally valuable. For the higher 
chlorophyll-bearing plants the amids are sai<l to be less iissimilable. The ammonium 
salts of corresponding organic acids are more assimilable than the amin acids. The 
author believes that asparagin and similar compounds are s^dit up by enzyms and 
the ammonia lilHjrated, and further that they are not directly used by the plant in 
forming proteids. It is claimed that ammonium salts are most suited to the nitro¬ 
gen nutrition of chlorophyll-bearing plants, and that the intervention of nitrite and 
nitrate bacteria is not always necessary. 

Studies of endotrophic mycorrhiza, I. Gallani) {Rev. Gin. BoU, 17 {1905), Nos. 
198, pp. 6-48; 194, pp. 66^5; 195, pp. 123-136; 197, pp. 223-239; 199, pp. 313-326; 
202, pp. 423-433; 203, j)p. 479-600, pis. 4, figs* 6).—The author has made anatomical 
and biological studies of many forms of endophytic growth, some of which are but 
little known. His investigations have shown the possibility of grouping the mycor- 
rhiza into 4 series. 

In the first series, which is represented by Arum maculatum, the mycelium after 
penetrating the cortex of the root develops among the cells, terminating in haustoria, 
which limit further growth. In the second series the mycelium penetrates the cells 
and the haustoria are developed latterly, their growth being indefinite. This type 
is represented by Paris qmdrifolia. In the third series, typified by the Hepatiae, 
the mycelium spreads over the soil and lower surface of the thallus. It enters the 
host through the rhizoids and develops within the plant cells, where the haustoria 
are transferred into spongioles. The growth of the mycelium is indeterminate. The 
fourth series is found among the orchids, where the mycelium is always intracellular 
and indefinite in growth and assumes a closely knotted development. 

Aside from these distinguishing characters, all kinds of mycorrhiza show a uni¬ 
formity of constitution and cytological structure of the mycelium, and the presence 
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of ct‘rtain special organs which are concerned either with the temporary storage of 
reserve material or as absorptive organs. The author holds that mycorrhisa exist as 
sort of internal saprophytes, taking through their haustoria some of the elaborated 
material in the cortical cells of the host plant, and in turn tlie host plant makes use 
of the mycorrhiza through the digestion and absorption of the haustoria and other 
organs. Instead of a harmonious symbiosis, the author claims that the relationship 
is one of feeble antagonism l^tween the fufigus and its host. A bibliography of lit¬ 
erature is included. 

Heliotropism indirectly caused by radium, H.Molisch {Ber. DevJt. Bot. Gesdl, 
e3 (190S), No. /, pp. 2-8yfi(J. 1; aU. mJour. Chem, Soc. [/vondon], 88 {1906), No. 61^, 
II, p. 412). —Experiments with rtwlium preparations alone failed to show any helio- 
tropic motion in seedlings of vetch, lentil, and sunflower, or in Phycomyces nUens, 
but when mixed with zinc blende a very active movement was induced. The effect 
is attributed not to the emanations from radium, but to the phosphorescence induced 
in the zinc blende. Laboratory exi)eriinents were highly successful, but in a forcing 
house the experiments failed, owing, it is thought, to the presence of traces of illu¬ 
minating gas and other impurities in the air. 

Hemicellulose as a reserve material in forest trees, H. 0. Bchellbnberg (Ber, 
Deut, Bot. (resell., 2S (1906), No. /, pp. 36-4 .}).—A summary is given of the observa¬ 
tions of the author and others on tlie occurrence of hemicellulose as a reserve material 
in forest trees. This form of cellulose is said to be deposite^l toward the end of the 
growing season, and may 1)6 used by the tree any time before becoming lignifled. 

Wild medicinal plants of the United States, Alic e IIknkel ( U. S. Dept. Ayr., 
Bur. Plant Indus. Bid 89, pp. 76). — A compiled list is given of the drug plants of 
this country, using as a basis the catalogues of dealers in crude drugs and the stand¬ 
ard works on systematic botany. 

Only such wild medicinal i)lants as have commercial value are considered. Both 
oflScial and nonoflicial drugs are included in the list, the information being given 
under the accepted botanical name of the plant. Brief notes are given indicating 
the more important features of habit, growth, distribution, j)arts of the plant used, 
and the oflicial status of the product, etc. 

International catalogue of scientific literature. M— Botany (Internal. Cat, 
Sd . Lit., 3 (1906), pp. VITr]~909). —This is the third annual issue of the catalogue of 
Bcientiflc papers published under the auspices of the International Council by the 
Royal Society of J>ondon. The plan is the same as that previously announced 
(E. S. R., 14, p. 637). The literature indexed is mainly that of 1903, the material 
employed having been received between March, 1904, and February, 1906. The 
author catalogue embraces about 5,000 titles. 


FIELD CROPS. 

The thorough tillage system for the plains of Colorado, W. H. Oun (CoUh 
rado Sta. Bui. 108, pp. 32, figa. 7). —The methods of plov^ing, harrowing, subsurface 
packing, and summer fallowing in connection with dry farming are described; the 
importance of seed selection for semiarid conditions jKiinted out; and directions for 
the culture of different crops on semiarid lands are given. The annual rainfall in 
Colorado is recorded and the experience in dry farming in other States is noted. 

In a limited cooperative experiment a field with a light seeding of wheat had as 
good a stand as a field seeded at nearly twice the rate, due to the difference in the 
size of the kernels. The rate of seeding different grain and forage crops in dry 
fiirming is given in a table. 

Of the spring wheat varieties Kubanka durum has appeared best adapted to the 
dry land areas of Colorado, and among the winter wheats Turkey Red has given the 
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most satisfactory yields, ^romvs inermia has proved to be one of the best drought- 
resistant grasses brought into the State. Agropyrum oociderUale is considered one of 
the hardiest and best native hay grasses. 

It is stated that when the straw necessary to produce a bushel of wheat is estimated 
at 90 lbs. the water required in Colorado to produce 1 bu. of grain amounts to 56.26 
tons. It is pointed olit that more moisture is required to mature crops under semi- 
arid than under humid conditions. Ranking from lowest to highest in the amount 
of water required for maturity, the common field crops are given in the following 
order; Corn, potatoes, wheat, barley, field peas, oats, alfalfa, and red clover. 

Fallow culture of chernozem, 8. V. Shchoosyev (Zhur. Opuitn, Agron. {Russ. 
Jour, Expt. Landw,)f 6 {1905), No, 1, pp. 1-9 ),—The results of fallow and rotation 
tests conducted at Ploti for several years are discussed. 

In one system of fallowing the land was plowed in the fall or in the spring and 
left without a crop, while in the other an intercultural crop like mustard, buck¬ 
wheat, vetches, etc., was grown after plowing and before sowing the winter grain. 
Under the first system fall-idowed land is known as the black fallow and the spring- 
plowed soil as early, medium, or late green fallow, according to the time of plowing 
from early in spring to the end of June. The following rotation was practiced: First 
year, black fallow with the plowing from 7 to lOJ in. deep; second year, winter rye 
or winter wheat; third year, spring wheat, oats, or barley; fourth year, root crops; 
fifth to eighth years, grass and leguminous crops, and ninth year, flax, millet, or 
wheat. 

Early green fallow gave slightly lower yields than the black fallow, but is con¬ 
sidered by the author as preferable. Perennial grasses in the rotation proved 
effective in the improvement of the soil. Winter wheat j)roved more profitable than 
winter rye.— p. fikeman. 

Fertilizer demonstration work in 1904, H. Svoboda {Ztschr. Landw, Vermchaw, 
Oesierr., 8 {1906), No, 9, pp, 884-845 ),—These demonstration tests were carried on 
in the locality of Kiirnten by 256 farmers, of whom 173, or about 68 percent, reported 
results. The year before 211 had carried on this work and 137, or 65 per cent, 
reported the results secured. 

Of the reports received the first year 42.6 per cent, and of those received the sec¬ 
ond year 50.5 per cent were used in the compilation of the average data. On mead¬ 
ows Thomas slag and 40 per cent potash salt were used in quantities furnishing 70 
kg. of phosphoric acid and 65 kg. of potash per hectare, respectively. In the cereal 
and hoed crop tests the nitrate of soda used furnished 24 kg. of nitrogen; the super¬ 
phosphate, 55 kg. of phosphoric acid; and the 40 per cent potash salt, 42 kg. of pot¬ 
ash per hectare. The cost of the plant •food elements per kilogram was 34 heller for 
phosphoric acid in Thomas slag with 18 per cent total phosphoric acid, 43 heller for 
superphosphate with 18 per cent of water soluble phosphoric acid, 194 heller for 
nitrogen in the form of nitrate of soda, and 29.5 heller for potash in 40 per cent pot¬ 
ash salt. 

The fertilizer application on meadows more than paid for itself in the first cutting 
of grass, so that the second cutting and the increase of the growth the next year are 
regarded as clear gain. The increase in yield apparently due to the fertilizer ranged 
from 30 to 40 per cent. In the field crop experiments the results also proved profit¬ 
able. An increase of 40 per cent in the yield of oats and of over 60 per cent in straw 
was obtained during the 2 years. The yield in potatoes was increased by 41 per 
cent the first year and by 24 per cent the second. 

The influence of cultivation of moorland meadows on the yield and on the 
eflectivenesa of commercial fertilizers, £. Wbin {Bmi, Landw. Prme, 89 {1906), 
No. 89, p. 746).—The results obtained by the moor culture station at Weihanstephan 
(diow^ that the use of commercial fertilizers on meadows of this class without culti¬ 
vation is unprofitable. 
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The removal of the moss from the surface by means of a harrow and the subse¬ 
quent sowing of grasses and other leguminous plants aerated the surface soil and pro¬ 
duced a good effect, but it was inadequate for the complete utilization of the com¬ 
mercial fertilizers applied. The best success was obtained when the original sod 
was plowed up, well worked, and sown to clover and grass. In this way the soil 
was sufficiently aerated, good forage secured the first year, and the land freed from 
weeds. For the first year an application of 200 kg. of potash and 150 kg. of phos¬ 
phoric acid, and for the second year 120 to 150 kg. of potash and 100 kg. of phos¬ 
phoric acid per he(^tare are recommended. 

For the formation of a new sod 40 per cent potash salt is considered best, while 
for the maintenance of an old soil kainit may be used instea<l. Phosphoric acid is 
generally applied on these meadows in the form of Thomas slag, but superphos¬ 
phates are also effective. Of the raw phosphates lime phosphate only proved satis¬ 
factory. Lime renden^d the soil more friable, promoted aeration and bacterial 
development of the soil, and so nv.ted indirectly in furnishing plant food. The 
applications of commercial fertilizers were effective in direct proportion to the culti¬ 
vation given. ' 

Report on the experimental farms in the Central Provinces for the year 
1904-5, C. Fj. Low (Rpt, Expt. Farms Cmt, Prov. [Jndta], 1904-0 1 pp. S2 ),—The 
w'ork for the y<ar 1004-5 at the several experimental farms, including a cattle breed¬ 
ing farm and a seed farm, is reviewed. 

The exj^erimeiital results obtained establish the superiority of nitrate of soda as a 
top-dressing in coTinection with irrigated crops to most other forms of fertilizers. 
Upland Cieorgian cotton acclimatized on the farm <liiring the last 10 years was dis¬ 
tributed in ^(‘veral districts and gave promising results. In experiments with rice, 
transplanting gave by far the best results over the untransplanted crop. An awned 
variety of Pennisetum typlioideum maintained its superiority and is becoming ix)pii- 
lar among cultivators. 

Selections made from Andropogon sorghum excelled the older strains in both yield 
and quality of grain. Brief notes on work with cowpeas, peanuts, and other forage 
crops are given. 

Guide to experimentB conducted at Burgoyne’s (university) Farm, Imping- 
ton, and at other centers in the eastern counties, T. H. Middlkion (Cambridge 
Unir,, DepL Agr.^ Guide to Fxpis., 1905^ pp. 67, p/an i, dgms. 4 ).—Results of 

cooperative experiments with different field crops are reported in tabular form with 
brief notes. 

The Ixong Red mangel was apparently the leading variety on all deep fertile soils, 
while for general purposes on soils not suited to this variety the Globe and Tankards 
did best. The Yellow Globe, as shown by experiments at two centers, yielded 29.9 
tons of roots containing 8.2 tons of dry matter and 1.88 tons of sugar per acre; while 
Long Red, with the same yield of roots, produced 3.92 tons of dry matter and 2.36 
tons of sugar. The results of 3 seasons^ tests at Burgoyne’s (university) Farm show • 
that Sutton Long Red produced 81 cwt. of dry matter per acre as compared with 66 
cwt. for Carter Windsor Yellow Glol)e. 

In studying the effect of fertilizers on the composition of mangels it was found that 
individual large roots are often richer than individual small roots. In the case of 
I ong Red mangels, as the size increased from 2 to 3 lbs. the dry matter decreased 
0.7 per cent; from 3 to 4 lbs., 0.6; from 4 to 5 lbs., 0.4; from 5 to 6 lbs., 0.3; and from 
6 to 7 lbs., 0.2 per cent. In fertilizer teats with Bwe<le8 the effect of omitting phos¬ 
phates was marked. The use of a complete application increased the weight of the 
roots and decreased the percentage of sugar. 

Findlay British Queen ranked first in a variety test with potatoes with an average 
yield of 12 tons 6 cwt. of merchantable tubers. Whole sets for seed gave better 
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results than tubers cut in 2 or 3 pieces, and the larger cuttings produced heavier yields 
than tlie smallar ones. 

Thousand Dollar and Banner, both Canadian varieties of oats, ranked first in the 
average yields of grain and straw for 3 years. In a rotation test the best effect on the 
^elds of mangels, oats, and hay was secured where J cwt. of sulphate of ammonia, 
cwt. of nitrate of soda, 6 cwt. of superphosphate, 1} cwt. of sulphate of potash, 
and 10 tons of barnyard manure per acre were applied to mangels. 

The agathi plant {Dept Agr. Madras But C^^pp, 21-SO ),—Notes are given on the 
growth of this plant in connection with the cultivation of the betel vine, which is 
trained upon it. In addition to this, its principal use, the leaves and tops of the plant 
are used for forage. 

Under what conditions does potash fertilization reduce the protein con¬ 
tent of malting barley P 0. Reftmair {Ztschr. Landw. Vermchsw. Oesterr,^ 8 {1905)^ 
No, JOf pp, 868-944). —This article is a review of exj)erimeutal work by different 
investigators on potash fertilization and its relation to the protein content of barley. 
Many of the data discussed are tabulated and a list of 36 references consulted in the 
preparation of the article is given. 

Basing his conclusions on the data reviewed, the author points out that soil and 
climatic conditions unfavorable to the production of malting barley can not be offset 
by applying potash. If the climate is favorable and the soil too rich, a change in 
the crop rotation will be more effective than potash fertilization. It is believed that 
weather conditions most largely control the low protein content of barley, and that 
if the soil contains sufficient available nitrogen none should be given in the fertilizer, 
or the quantity should be small. Potash applied under these (‘onditions, especially 
on soils in need of the element, may reduce the protein content in connection with 
an increase in the yield but this does not always occur. 

As chemical analyses do not indicate that a soil will be benefited by potash appli¬ 
cation, this must be determined by experimentation. A soil poor in nitrogen may 
be given a rather heavy application of nitrate of soda without perceptibly influencing 
the protein content of the grain and potash in such cases may reduce the protein in 
the kernel, but this depends upon whether the soil responds to potash. An increase 
in the nitrifying power of the soil due to frequent cultivation, especially on deep 
fertile soils, may for a time make the soil less suited to the production of low protein 
barley. 

It is stated that good malting barley contains from 9 to 11 per cent of protein in the 
dry matter, or from 8 to 10 per cent in the air-dry grain, with 10 i>er cent of moisture. 
Deep, well-drained loess soil, uniform in the size of the soil particles and of good 
texture, is considered best for the production of barley low in protein. The produc¬ 
tivity of a soil for this purpose should be more dependent upon a favorable distribu¬ 
tion and conservation of the soil moisture than upon the plant food it contains. 
Good malting barley is also produced on heavier and lighter soils than the kind just 
described, but the production of a crop of the desired quality is less certain. During 
the periods before and after heading a uniform, uninterrupted, and adequate mois¬ 
ture supply is the most important factor in determining the quality of the product, 
and these conditions are most likely to obtain in a loess soil. 

Owing to its rather small root system and its limited time of growth, the develop¬ 
ment of spring-sown barley goes on very rapidly before heading, and the plant under 
these conditions may take up large quantities of nitrogen and other plant foods. 
After the heads have appeared the formation of dry matter is believed to go on more 
rapidly than the absorption of plant food, and if the moisture supply is insufficient 
at this period the quantity of nitrogen taken up is too large as compared with the 
amount of dry matter formed, and a grain high in protein and ash is the result. In 
this connection the influence of climate, season, and rainfall is indicated and the value 
of improved varieties is discussed. 
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According to the author, the principal point brought out in the work revfllfbd Lb 
that potash fertilization reduces the protein content only when the quai^ity of avail¬ 
able potash in the soil is at a minimum, and especially on the less fertile soils when 
a heavy application of nitrogen has been given. 

Tinder what conditions does potash fertilization reduce the protein con¬ 
tent of malting barley P J. Stoklasa (Ztsckr. Landw, Versuchsw, Oesterr.^ 8 (fP05), 
No, Ilf pp, 961-982). —A controversial article in answer to O. Reitmair. 

The importance of the stooling capacity in cereal breeding, J. Spxblzng 
(Fuhling^s Landw. Zig., 64 (1906)f No. 12, pp. ^?!?7-^).iP-Individual wheat plants, 
ranging in number of stems from 6 to 22, were examined. The yield per plant was 
found to increase quite r^ularly with the number of steins, being 14.40 gm. per 
plant in the group with 6 stems and 49.29 gm. for the plants with 22 stems. 

Of the plants studied 7.92 per cent were low, 7.30 per cent medium, and 21.78 per 
cent high in stooling capacity. The plants with the medium number of stems were 
not only the most numerous, but also gave the highest average yield of grain per 
head. The author concludes from these results that for breeding purposes plants 
medium in stooling capacity should be selected. 

Drilling clover seed with the nurse crop, Bachmann (Deut, Landw. Presse, 
32 (1906), No. 98, p. 814). —^The results obtained show that germination and initial 
growth on the drilled plats were of greater regularity than on those sown broadcast, 
and that the stand of clover where broadcasted was uneven, while on the drilleil 
plats it was regular. The soil between the drills when the clover was 4 to 5 in. high 
was completely covered, and Italian rye grass, which was sown with the clover, 
developed perfectly. 

Selecting and preparing seed corn, P. G. Holden (Iowa !Sta. Bui. 77, rev. ed., 
pp. 167-230, figs. 43).—A revised edition of a bulletin previously noted (E. S. R., 16, 
p. 40) containing in addition to matter already published a rejwt on seed corn tests 
made in 1905. Directions for storing seed corn and for testing each ear are also 
added. 

Over 3,300 samples of seed corn representing every section of the State, and each 
sample consisting of 200 kernels taken from 100 ears of each farmer’s seed, were 
tested. The average results of these tests show that approximately 19 per cent of 
the seed was entirely dead, 21 per cent low in vitality and unfit for planting, and 
only about 00 per cent good seed with strong, vigorous germination and giving a 
promise of well-developed, productive plants. 

Observations on the stand were made in more than 1,000 different cornfields and 
it was found that in some the stand was only 40 per cent of perfection, while in 
others it ran as high as 95 to 96 per cent. It is estimated from these observations 
that on the average for the State the actual stand was about 65 per c^nt of a perfect 
stand. 

In another experiment seed secured from 90 different farmers living within a radius 
of 10 miles from the station was compared. The experiment was repeated 3 times 
under identical conditions. The average yield of the 6 highest-yielding samples w^ 
at the rate of 77.5 bu. per acre, and of the 6 lowest-yielding, 35.6 bu. The yields of 
these 12 samples ranged from 31.5 to 80.5 bu. per acre. 

The amount of water used by growing corn, R. W. Clothisb (N. Dak. Farmer, 
7 (1906), No. 1, pp. 6,6). —^Three stalks of corn were grown in the open in a cylinder 
18 in. in diameter and 4 ft. high, filled with soil. At the bottom of the cylinder was 
a reservoir shut off from the air. The soil was saturated with water and the reservoir 
filled. 

The water used by the plants was measured by the quantity required to keep the 
level in the reservoir constant as corrected by the loss due to evaporation from a 
check cylinder. During the 24 days prior to July 12, when the plants were begin¬ 
ning to silk, 7 in. of rain fell and in addition 132 lbs. of wa^r was required to keep 
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the level in the reservoir constant. Since the plants were 2 ft. high a daily average 
of 3 lbs. of water was used per stalk, which is equivalent to a rainfall of 1 in. every 
7} days. 

What is an ear of comP E. G. Montgomeby (Pop. Sci. 3fo., 6 S (1906)^ No, Jf, pp, 
i^).-:-The observations made suggest to the author that corn and teosinte 
may have had a common origin, the progenitor of these plants probably being a large 
much-branched grass, each branch being terminated by a tassel-like structure bear¬ 
ing hermaphrodite flowers j 

In the process of evolution the cluster of pistillate spikes in teosinte is considereci 
as having developed from the lateral branches of a tassel-like structure while the 
corn ear developed from the central spike. It is further indicated as probable that 
the central tassel, as evolution progressed, produced only staminate flowers while 
the lateral branches produced only pistillate flowers, and that this differentiation was 
accompanied by a shortening of the internodes of the lateral branches until they 
were entirely inclosed in the leaf sheaths, as is the case with en ear of corn. 

Weevil-resisting adaptations of the cotton plant, O. F. Cook ( U, S, Dept, Agr., 
Bur, Plant Indus, Bui. 88, pp, 87, pU. 10 ),—^This bulletin contains an account of obser¬ 
vations and experiments showing that some of the varieties of the cotton plant have 
definite weevil-resisting characters. 

One of the first results in this line of work was the discovery of the weevil-eating 
kelep. It appears from these observations, however, that the usefulness of the insect 
is not limited to weevil destruction, but that by making a regular Held culture of cot¬ 
ton possible in regions infested with the weevil it has contributed to the develop¬ 
ment of weevil-resisting characters in the plant. These chaiacters are regarded as 
modifications in the plant for the puri)Ose of self-protection against its insect enemies. 

The general protective characters, the involucre as a protective stnicture, and the 
protection of the bolls and of the seed are discussed at some length. The extrafloral 
nectaries of the cotton plant are described and their functions as insect-attracting 
devices pointed out. A description of the behavior of the parasitized buds is also given. 

Discussions on the cultural value of Kidney cotton, the nature and causes of weevil- 
resisting adaptations, and the improving of varieties by conscious and unconscious 
selection are presented. The different adaptations are classified as avoiding w eevils, 
excluding weevils, attracting the kelep, and preventing the development of weevil 
larvae. The adaptive characters of different types of cotton, including Kekchi, Rabi- 
nal, Pachon, San Lucas Sea Island, Kidney, and upland cottons, are also listed. 

In an experiment conducted in Guatemala it was found that plants of Kekchi cot¬ 
ton cultivated on the United States system were much more robust and compact than 
the plants grown by the Indians in more crowded fields. Considerable variation in 
this cotton was observed even among plants grown from seed raised by the same 
Indian, and this fact is considered as giving promise of securing strains having the 
special characters required in the United States. On the other hand it was found that 
Guatemalan conditions cause variation in United States varieties. King lost most 
of its distinctive characters and broke up into a variety of types and in general 
receded in earliness. Allen, Sea Island, and Egyptian varieties became more preco¬ 
cious and in some instances gained in vigor and productiveness. Kekchi cotton in 
Texas grew large and rank but began to fruit toward the end of July, giving promise 
of successful se^ production under the prevailing climatic conditions. 

A test of Kekchi cotton was made at Lanham, Md., in 1905, and while this local¬ 
ity is at the northern limits of cotton cultivation, this variety produced more mature 
plants than any of the domestic and foreign varieties compared with it It also 
remained more constant in Maryland than did King in Guatemala. When light 
frosts occurred in this locality about the end of September the Kekchi plants did 
not suffer more than the American upland varieties. Pachon cotton from western 
Guatemala grew from 52 to 79 in. high and produced no buds at Victoria, Tex., 
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while at Lanham, Md., it prew to a height of only 30 to 40 in., and produced 
numerous buds. The Kekrhi cotton plants in the experimental plats were charac¬ 
terized mainly by the long basal branches. 

It was observed that the smo()th Egyptian and Sea Island varieties were more 
susceptible to weevil injuries than the hairy upland sorts, and that the boll weevils 
prefer the smooth varieties w Idle the keleps find the hairiness of the plants, such as 
those of the upland varieties, and especially of the Kekchi cotton, to their advan¬ 
tage. Kelep nests w ere found at the bases of only 41 per cent of United States 
upland and Sea Island varieties as compared with 76 pef cent of the plants of the 
Kekchi cotton. Tlie hairiness of the stalks assists the kelep in traveling over the 
plant, while to the boll weevil it is a serious hindrance. 

Dimensions of flt)ral buds and bracts of sex eral varieties of cotton were compared 
and it was found that in Parker, King, and Allen the bracts very seldom attain a 
width of 30 mm., w^hile in the Kekchi cotton the ax^rage width for all except the 
smallest buds w'as abox^e 30 mni. The larger bracts perndt the involucre to be more 
effectively closed, and thus constitute a distinct weevil-resisting adaptation. 

Proliferation of internal tissues of the buds seemed more fretiuent in the Kekchi 
cotton than in any of our domestic varieties. Proliferation, or growth inside of the 
bud of loose watery tissue, prex^ents the development of the larvfc. It was found 
that the proportion oi weevil punctures rendered ineffective by ])roliteration ran 
well above 50 per cent, and sometimes reache<l as high as 80 and 90 per cent. 
Observations on Parker cotton bolls showed that proliferation w as complete in 24 
hours after the injury had been inflicted. 

‘‘The weevil-resisting characters are much more highly developed in the variety 
of cotton cultwated by the Kekchi Indians of eastern (iuatemala than in any other 
type yet known, and it produces also large bolls and lint of good length and qual¬ 
ity, so that it may be of value in the United States. But even though the Kekchi 
cotton in its present form should prox^e, for any reason, not to be adapted to cul¬ 
tural conditions in the United States, it demonstrates at least the fact that the upland 
type of cotton is capable of assuming other characters which will render it far better 
adapted to cultivation in the presence of the boll weevil than the varieties hitherto 
grown in the United States.” 

Cotton growing in Guilford County, J. H. Bluford {N. C. Agr, and Mech. Col. 
Bui. lypp . IJiy Jigs. ^).—Culture experiments with cotton xvere conducted on an 
almost entirely clay subsoil from which the soil had been removed and on which 
soiling crops had been grown for a few years with partial success for the purpose of 
adding humus. 

Barnyard manure and commercial fertilizers were applied alone and in combina¬ 
tion. The rows receiving barnyard manure and commercial fertilizers gave the 
largest yield at first picking and the rows treated w ith barnyard manure alone gave 
the largest percentage of the total yield at the second and third pickings. The largest 
average total yield was obtained from the row's treated with barnyard manure alone. 

The culture of cotton in Argentina, C. D. Girola {El cultivo del algodmiero en 
la RepAblica uirgentina. Buenos Ayres: P. OadolUy 1904 y 09 y figs. 14 )- —A general 
treatise on cotton culture with historical notes on the industry in South America, 
and particularly in Argentina; descriptions of the plant, its species, varieties, and 
most important hybrids; discussions on the climatic requirements of the crop; a 
classification of fibers; and statistics on production. The results of cultural tests with 
cotton in Argentina are briefly reviewed. 

Report on the possibilities of cotton growing in the East Africa Pro¬ 
tectorate for 1904, A. Linton and E. Brand {London: Harrison <& SonSy 1905 y 
PP* H). —A report presented to Parliament summarizing the work done in cotton 
culture and briefly describing the different cotton districts. Meteorological records 
for the region are tabulated and general directions for growing cotton are given. 
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The lands suitable for cotton culture in the Protectorate are estimated at 1 , 340,000 
acres, including 1,250,000 acres of coast lands, which are best adapted to the crop. 

The specific effect of phosphoric acid on oat plants grown on black peaty 
sand, H. Clausen {Jour. Landw.y 53 (1905), No. S, pp. 213-228, fig. 1 ).—The 
results of a series of pot experiments showed that on this soil the use of phosphoric 
acid regularly increased the total yield and decreased the relative yield of grain. 

Dryness and aeration of the soil reduced the effect on the yield of grain, while 
moisture and a lessened aeration so iiu^reaeed it that even the absolute yield of grain 
was largely diminished. The average data also indicate a reduction in the yield of 
grain when the total yield is increased by means of phosphoric acid. The applica¬ 
tion of this element seems to interfere with the translocation of material within the 
oat plant, and the fact that it favors the production of new shoots from the lower 
node after the main stem has headed is considered a good basis for this conclusion. 
The growth of these younger shoots is ma<le at the expense of grain development. 

It was also observed that the plants receiving phosphoric acid had bluish-red 
stems while the stems of those grown without an addition of this element were light 
yellow in color. It was shown by chemical analysis that the bluish-red plants con¬ 
tained much more lime but considerably less oxidof iron than the light yellow ones. 

The effect of soil compression on the development of oats, C. von Seklhorst 
AND Krzymowski (Jouv. Lmuhv., 53 (1905), No. S, pp. 269-278). —Field experiments 
in this line have been previously reported (E. S. R., 13, p. 541). 

In the work here described plants were grown in vegetiition boxes and the effect 
of compacting the soil was noted. Oats were sown April 14, and on May 11 the soil 
was compacted in one box while in the other the surface was hoed. From the 
results secured it is concluded that rolling reduces the tendency to IcKlge mainly 
because it retards the general development of the plant by lessening the air supply 
of the roots, decreasing nitrifioiitiou in the soil, and reducing root growth. The 
reduction in the general growth of the plant is especially marked in the early vege¬ 
tative period. 

This soil treatment also retards heading, and it is believed that this results in a 
shortening of the lower internode and possibly a thickening of the stems and a 
strengthening of the cell walls. A top-dressing of nitrate of soda is recommended to 
counteract a possible reduction of the yield through rolling. 

The infiuence of soil moisture on the development of oats at different stages 
of growth, C. VON Seelhorst and Krzymowski (Joar. I^andw., 53 (1905), No. 4, pp* 
357-370). —Oats were ^rown in 24 pots, each filled with 22 kg. of soil adequately 
fertilized. 

Sixteen kernels were sown in eac*h i)ot, but the stand was later thinned to 8 plants. 
The pots were divided into 2 series, the first being kept dry in the beginning and 
watered later on, ami the second being kept moist at first with no water applied dur¬ 
ing the later stages of growth. In the first series the check pots received no water 
and in the second they were supplied with moisture during the entire period of the 
test. 

The results showed that when water was supplied in the first series beginning with 
July 1, the increase in total yield was 27.7 per cent; beginning with June 16, 48.8; 
June 1, 103.2; May 15, 136.3; and May 1, 178.9 per cent. The corresponding 
increases in the yield of grain were 21.4,40.1,107,126.3, and 168.7 per cent. In the 
second series, in which the water supply was discontinued on these dates, the total 
yields based on the yield of the check test as 100 per cent, were as follows: July 1, 
85.8 per cent; June 15, 67.3; June 1, 62.3; May 15, 44.3; and May 1, 41.3 per cent. 
The corresponding yields of grain amounted to 74.4, 62.3, 48.6, 44.8, and 40.8 per 
cent of the yields in the check tests. 

The influence of the moisture content of the soil on the structure of the plant, and 
particularly the development of the panicle, is also briefly noted. 
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The structure of oat and barley stems and its relation to production^ 

0. Kraus {CentbL Agr, Chem., S4 {1905)^ No. 10^ pp. 665-668). —Ob^rvations were 
made on plants from two different localities, as well as those grown on fertilized and 
unfertilized soil and in drills and broadcast. 

Varietal differences in leafiness were more apparent in barley than in oats. The 
average total number of leaves and the number of basal leaves per plant was greater 
in the forms of Hordeum didichum erectum than in those of H. didwhum nutans. 
Secondary stems of both barley and oats were less leafy than the initial stems. In 
both species the larger number of leaves was borne on the upper part of the stem. 
The percentage of basal leaves was smaller for barley than for oats, and in both 
crops the secondary stems were provided with a smaller number of basal leavas than 
the primary stems. The length and weight of the stems increased with the number 
of in ter nodes. 

No definite correlation was shown l)etween the length, thickness, and weight of 
the different internodes and their total number. Long stems were found to be 
heavier than shorter steins with an equal number of joints, and the internodes were 
longer and thicker. A closer relation seemed to exist between length and thickness 
of the internodes than between thickness and weight. The long, thick, heavy stems 
of both oats and barley produced the longest and heaviest heads. 

Cooperative variety tests with peas, 1902-1004, W. Edler {Arb. Deut. 
Landw. GeselL, 1905^ No. 109^ pp. 102). —Of the 6 varieties of peas grown Weende 
Victoria gave the best average yield, and the common small yellow field pea, which 
stood last in the average yield of peas, gave the highest yield of straw. Weende 
Victoria ranked seciond in straw production. 

The longest vines were produced by Weende Victoria, Strube Yellow Victoria, and 
the common small yellow field pea, and the longest pods by Strube Yellow Vic¬ 
toria, Weende Victoria, and Stnibe Green Victoria. Strube Yellow Victoria pro¬ 
duced the laigest and heaviest peas. The varieties producing small-sized peas gave 
the highest weight per liter, w hile those producing the largest sized peas gave the 
lowest weight per liter. Evergreen Folger was the earliest variety tested. The Blue 
Green English pea showed the least tendency to lodge. 

Varieties of potatoes, W. Bruce {Edinb. and East of Scot. Col. Agr. Bui. 6j 
pp. 4 ).—Cooperative experiments were made in 1904 for the purpose of testing new 
varieties of potatoes. 

Of the 13 varieties growm Pink Blossom, Factor, Up-to-Date, Twentieth Century, 
and British Queen were most satisfactory when both quantity and quality are con¬ 
sidered. In the different experiments the same varieties held approximately the 
same rank. Langworthy, which is unequaled for quality, and White Blossom ranked 
last in yield in every test. British Queen, Up-to-Date, and Langworthy are old 
varieties grown as standards for comparison. 

The effect of commercial fertilizers on the quality of root crops and 
potatoes, M. Weibull (A". Jjindlhr. Akad. Ilandl. och Tidskr.f 44 (1905), No. 
^‘■‘4^ PP- 161-179). —Experiments were conducted with sugar beets in 1901 and 1902, 
and with fodder beets and potatoes in 1903 and 1904. 

In 1901 the highest sugar content was obtained with the use of 200 kg. per hectare 
of nitrate of soda alone, or from an application of 400 kg. of nitrate of soda and 300 
kg. of superphosphate. The beets grow'n in these applications were from 3 to Aper 
cent higher in parity than those which received 200 kg. of nitrate of soda and 300 
kg. of superphosphate per hectare. These results were confirmed the following 
year» but the purity being very high in all cases was not affected in so marked a 
xnanner. 

In all the tests nitrate of soda alone greatly increased the yield of sugar, but when 
applied with superphosphate the results were not quite so good. Superphosphate, 
although not o^orm in its effect, showed a tendency to reduce the purity, and 
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where potash was given in addition the sugar content was also slightly reduced while 
the purity of the juice and the yield of sugar were not materially affected. These 
results are regarded as confirming, in general, the work of Maercker (E. S. R., 12, 
p. 631), and showing that as the quality of modem improved sugar beets is not 
appreciably influenced by the common kinds of fertilizers, including peat poudrette, 
sugar factories are not warranted in placing restrictions on the kinds or amounts of 
fertilizers used by beet growers. 

In the experiments with fodder beets the largest quantities of dry matter were 
obtained from the heaviest applications of fertilizers in general use, while the highest 
percentages of dry matter were secured where no fertilizers were given. The com¬ 
position of the beets showed that the character of the fertilization did not apprecia¬ 
bly affect their food value. 

The lowest yields of potatoes were secured where no fertilizers were used, ine<lium 
yields on plats receiving sinxirphosphate and potash, and the highest yields of tubers 
or starch on the plats treated with complete fertilizers. As in the case of fodder 
beets, the fertilizers applied placed the yield and quality in inverse ratio to each 
other.— F. w. woll. 

Serradella and red clover in rotation, R. Gutiike {DeuL Uindw. PressCy 32 
{1005)y No. 96y p. 799). —It is reported that on the heath lands of Liineburg serra¬ 
della is not successful when following red clover, and that results are also unsatis¬ 
factory when red clover follows serradella. 

Fertilizer testa with sugar beets in 1901 and 1002, 8. L. Frankfurt et al. 
{KieVy 1905 y pp. IV + 561; rev. in Zhur. Opuitn. Agron. {Russ. Jour. Expt. Landw.)y 6 
{1905)y No. 4, PP‘ 471, 472 ).—Fifteen cooperative tests were made in 1902. In every 
instance the use of superphosphate and nitrate of soda in combination improved the 
yield, the increase varying from 107 to 11,077 lbs. per acre. In general a better 
quality was obtained, the increase in sugar content ranging from 0.1 to 1.7 per cent. 

The superphosphate in most tests seemed more effective than the nitrate of soda, 
and a quantity furnishing 27 lbs. of phosphoric acid per acre and applied in the drill 
w'as apparently most advantageous. The quality of the beets was not unfavorably 
affected when nitrate of soda was applied. Small applications of nitrate of soda 
proved effective, and quantities not exceeding 60 lbs. per acre gave the best results. 
Even in quantities furnishing only 7 lbs. of phosphoric acid per acre superphosphate 
gave a noticeable increase in yield and in general seemed to give better results than 
Thomas slag.— p. fireman. 

The use of shelled and disinfected beet seed {Devi. Landw. PressCy 32 {1906)y 
No. lOOy p. 831 ).—The use of beet seed from w^hich the hull of the seed boll has been 
removed is discussed and the advisability of disinfecting seed is pointed out. The 
advantages of shelled and disinfected seed are given as follows: (1) A reduction in 
the volume of the seed, (2) a greater regularity in seeding with a smaller quantity of 
seed used, (3) quicker germination, and (4) the destruction of parasites. It is stated 
that the use of this kind of seed is spreading. 

Comparative analyses of varieties of cane, 0. F. Eckart {Havmiian Sugar 
Planters' Sta.y Div. Agr. and Chem. Bui. 12, pp. 20). —The results of a chemical study 
of 17 varieties of cane are tabulated and discussed. 

It was found that the various varieties when grown under like conditions made 
different demands upon the plant foods of the soil. It is pointed out that Striped 
Singapore contained 7.7 lbs. of nitrogen for each ton of solid matter produced as com¬ 
pared with only 4.2 lbs. for Demerara No. 117. For each ton of solid matter Demerara 
No. 74 had taken up 8.4 lbs. of phosphoric acid and Queensland No. 1 only 3.7 lbs. 
Demerara No. 74 also stood first in the quantity of potash with 36.1 lbs., and less 
with regard to lime, the quantity appropriated bbing only 3.9 lbs. The largest quan¬ 
tity of lime, 7 lbs. in each ton of solid matter, was found in Louisiana Striped. The 
analyses further showed that during the development of different crops the same 
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variety can differ materially as to the percentage of its nitrogenous and mineral 
constituents. 

The relative development of the h^av^ and stalky as shown by this work, is modi¬ 
fied chiefly through climatic and soil conditions and it is pointed out that as the 
different parts of the plant may show different percentages of the various elements, 
a variation in the chemical composition of the same variety may occur during two 
different seasons. It is concluded that as physical and chemical changes in the soil 
are continually taking place the growth of the cane as well as its chemical composi¬ 
tion may be modified from one season to another. ^ 

SKanurial and other experiments with sugar cane, J. P. d’Albuquerque 
and J. R. Bovell {Rpt. Agr, Work, Imp. Dept. Agr. Wed Indies, 1902-1904, pt. 1, pp. 
4-47 )•—A summary of the results of exj>eriments carried on at Dodds Botanic Station 
and at five plantations in different typical localities of the island. 

The soil at Dodds was of low fertility, being deficient in the mineral constituents 
of plant food. The plat receiving 20 tons of barnyard manure per acre gave a yield 
of 27.9 tons of (;ane, and the one receiving 40 tons 32.4 tons of cane. The use of phos¬ 
phoric acid and potash in addition to the barnyard manure diminished the yield by 4 
tons. The results indicated that from 60 to 80 lbs. of nitrogen in the form of nitrate 
of soda or sulphate of ammonia, and from 80 to 100 lbs. of potash aj^plied early 
reduced the richness and purity of the juice, and that the combination of commer¬ 
cial fertilizers and barnyard manure gave canes yielding a slightly larger percentage 
of juice. 

The soil on the Foursquare plantation contained an abundance of available phos- 
pjjioric anhydrid. The average yield of plats receiving 35 tons of barnyard manure 
per acre was 28.7 tons of cane, and the results in general showed that on this field 
the use of commercial fertilizers in addition to 35 tons of barnyard manure per acre 
was not advisable for a plant cane crop. 

The experiments at Hopewell plantation were conducted on an exceptionally rich 
clay soil. An appli<;ation of 00 lbs. of nitrogen as sulphate of ammonia produced an 
increase of 3i tons of cane, while when given with phosphoric acid and potash the 
increase was 5 tons and when the quantity of nitrogen was reduced to 40 lbs., 6J 
tons. On another field a similar series of experiments was conducted with a ratoon 
crop. Here the best results were obtained where 50 lbs. of potash was given in 
January and 40 lbs. of nitrogen as sulphate of ammonia in June to plant canes, fol¬ 
lowed by 80 lbs. of nitrogen as nitrate of soda and sulphate of ammonia to ratoons. 
This soil was rich in nitrogen and phosphoric acid, and received before the canes 
were planted 40 tons of barnyard manure per acre. 

On a series of one-acre plats the results showed that where 36 tons of barnyard 
manure was used the application of sulphate of ammonia in quantities of 200 to 400 
lbs. gave increased yields amounting to froip 1 to 7 tons of cane and that the use of 
superphosphate did not affect the yield, while an application of 250 lbs. of basic slag 
per acre gave an increase of 1} tons of cane. Where 30 tons of barnyard manure 
was used per acre an application of 100 lbs. of sulphate of potash in addition to nitro¬ 
gen and phosphate gave an increase of about 2J tons. 

Experiments with varieties of sugar cane, J. P. d* Albuquerque and J. R. 
Bovell (Rpt. Agr. Work, Imp. Dept. Agr. West Indies, 1902-1904, pt 2, pp. 57).— The 
experiments here reported were conducted at Dodds Botanic Station and at 17 differ¬ 
ent plantations. In the black soil estates the best results as plant canes were obtained 
with B 1529, which gave a largo yield and a rich juice. On the red soils B 208 stood 
first and B1529 second. B 208 stands first in average yield for 4 years on both black 
and red soils. It is reported that ])lant8 and ratoons of this cane *on red soils were 
about 12 per cent higher, than those of the White Transparent variety. B 147, while 
giving markedly good results in 1 or 2 districts, did not appear to ratoon well on the 
red noils. 
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During the season of 1902-1904, 2,843 varieties of cane were raised from seed and 
planted out, making a total of 20,000 varieties raised from seed since 1898. Of these, 
6,000 varieties have reached a second or third stage, and during this season a total of 
6,674 varieties were still under cultivation and 653 varieties were reaped and analyzed. 
The principal varieties are briefly described. 

The relation between stem and root development in the sugar cane plant, 
Z. KAMEKLiN(i {Meded. Proefstat. Suikerriet West-Java^ 1906^ No. pp. 17y pis. 5 ).— 
A dis(!ussion of the subject with references to work by different investigators is given 
and the author’s own results are reported. 

It was found that in a single-bud cutting of cane the growing capacity of the bud 
was largely reduced when the roots were not allowed to develop; and likewise, when 
the growth of the bud was prevented the development of the roots was reduced. 
Cuttings with two bials treated in the same way gave similar results, but when the 
bud on one joint and the roots on the other were kept from growing, as by means of 
a band of plaster of Paris, the remaining uncovered bud and roots developed* almost 
normally. 

The results of this work, sup])leniented by those obtainc'd in pot experiments, indi¬ 
cated that under normal conditions the development of the cane plant above ground 
is carri(Hl on with about the same degree of activity as the developnumt of the root 
system. 

Report of the division of agriculture and chemistry, (^. V. Kc^kart (Hawaiian 
Sugar Planters' Sta. Rpt. 1905 y pp. 15 - 28 ). —A rejiort on the work of this division for 
the year ending September 30, 1905, is presented. 

The fleld experiments with sugar cane and the work of the substations on the 
various islands are briefly noted. Cane was successfully grown from seed received 
in th(‘ form of pulverized cane bissels from Barbados, Jamaica, and Trinidad. The 
seed was sown December 21, February 4, and February 18. Cold weather retarded 
the growth of the early sown plants and a larger number of them died off than was 
the case in the later seedings. 

A total of HI2 seedlings was j)roduced, of which 279 were planted in the field May 
3 and July 18. On August 29, 46 of these young cmie plants were replanted from 
cuttings, and on September 13, 47 more were treated in the same way. The remainder 
of the canes were allowed to flower during the fall to produce seed. 

The value of shelled timothy seed, 11. von Fetlitzen (Srenska Mosskulturf'or. 
Tidskr.y 19 ( 1905 )y No. ly pp. 79 y <90).—The results of pot experiments indicated that 
shelled timothy seed for seeding jmrposes has a much lower value than whole seed.— 

F. W. WOLL. 

A study of Deli tobacco, 1). J. Hissink (Meded. Dept, Landh. 1005y No. ly 

pp. 78 ; ahs. in Jour. iMndw., 52 ( 1905 )y No. 2y pp. 7.?.5-77i’).—Fertilizer experiments 
on the Padang Boelan j)lantation were conducted from 1900 to 1902, inclusive, on soil 
rich in nitrogen and phosphoric acid but rather low in jmtash and lime. 

An application of nitrogen seemed unnecessary, but the use of potash and phos¬ 
phoric acid gave good results. The optimum quantity of i)otash per plant ranged 
from 1 to 1.3 gm. The use of 0.75 gm. of phosphoric acid per plant proved inade¬ 
quate. The toba(!CO grown on this soil had a high nitrogen content, although nitro¬ 
gen fertilization had little influence. The content of albuminoid nitrogen varied 
little and amounted to more than 50 per cent of the total nitrogen. The average 
nicotine content, 1.96 per cent, agreed with the average given by Konig. It was also 
observed that light and favorable moisture con<Ution8 promote the production of 
nicotine. 

The fermented tobacco contained nitrate nitrogen, the quantity being greatt^r in 
the lower than in the upper leaves. The j^ercentage of amid nitrogen was lower 
than that determined by Behrens in European tobacco, and it is believed that the 

23786—No. 8—06-4 
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transformation- of albuminoids into amid compounds takes place to a lessor extent in 
tropical climates. An abnormally high percentage of total nitrogen was genera.lly 
due to a large quantity of amid nitrogen. The tobacco grown on this plantation 
graded high in quality. 

In studying the total quantity of calcium, magnesium, potassium, and sodium 
the ash of tobacco it was found that in 1900 the position of the leaf on the stalk had 
no significance in this connection, but in 1901 the quantity was greater in the lower 
than the upper leaves. The average content for the 2 years^was about the same. In 
1900 the fertilizers applied exerted no influence, wliile in 1901 the quantity of the 
inorganic bases was increased somewhat by the use of phosphoric acid and potash. 
It did not appear that the total quantity of these bases is dependent upon variety 
and climate alone, the average for the entire plant being independent of weather 
conditions and, to a small extent, dependent upon fertilization. In the author’s 
opinion a comparison of his own results and those of van Bemmelen wuth the data 
published by van Bylert seems to indicate that this factor is dependent upon the 
kind of soil. 

Observations made on the reciprocal substitution of potash and lime indicate that 
the position of the leaf on the stalk influences its composition, the lower leaves con¬ 
taining more potash and the upper ones more lime. Favorable soil moisture condi¬ 
tions increased the potash and decreased the lime content. The total quantity of 
lime and magnesia in the entire plant varied with the potash content. The influence 
, of the fertilizers was readily noticeable only when potash was given. Atterberg’s 
method for the determination of jdant food requirements of the soil by means of the 
analyses of the crops produced was applied in connection with these experiments, 
but in the opinion of the author the results showed that the rules he has laid down 
may lead to wrong conclusions with tobacco. 

The storage and germination of wild rice seed, J. W. T. Duvel ( U, S, Dept. 
Agr.y Bur. Plant Indus. Bui. 90j pf. 1, pp. 16^ ph. The distribution, habitat, and 
germination of the seed of wild rice are discussed; directions for storing the seed, 
packing it for transportation, and making germination tests are given, and the results 
of storage experiments reported. 

Wild rice seed gathered as soon as matured, covered with fresh water before fer¬ 
mentation had set in, and stored at a temperature of 32® to 34° F., germinated as 
high as 88 per cent, or fully as good as fresh seed, after l^eing in storage 393 days. 
Drying the seed, either when fresh or after it is taken from cold storage, destroys its 
vitality. The best results in genninating this seed were secured by covering it with 
water and changing the water in the dishes daily. 

The seed germinated w ell at temperatures ranging from 15° to 30° 0., and the 
experiments so far as carried out show that the maximum temperature of germina¬ 
tion is about 35° 0., but that better results are obtained at lower temperatures. Work 
of a similar nature has been previously noted (E. S. 11., 15, p. 578). 

Third annual report of the Central Seed-Testing Laboratory of the Ayn- 
some Agricultural Station, J. S. Remington (Anysome Agr. Sta., ^ed-Testing Ixih. 
Ann. Rpt, 3 {1904^5)y pp. 21). —From September, 1904, to June, 1905,1,296 

seed samples were tested, the laigest number being clovers, rye grasses, and seeds of 
root crops. 

In One sample of red clover seed over 200 dodder seeds were found in 1 oz. The 
average germination for red clover during the season was 93.1 percent; white clover, 
83.6; perennial rye grass, 80.8; and Italian rye grass, 82.9. The germination and 
purity tests of all the samples examined are tabulated. The weed seeds most com¬ 
monly found in clover and grass seed samples are enumerated and briefly noted. 

The deetnxction of dodder, E. Makbe {Prog. Agr. et VU. [Ed. VEat}, 26 {1906), 
Noi.^2, pp. 6^-664, pl. l, Jigs. 4i pp. 684^94, Jigs. 4; ^4, pp. 722^^726).--This 
..iTtide^ including a botanical study of different species of cuscuta, describes the means 
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by which these parasitic plants are disseminated and suggests measures for their pre¬ 
vention and destruction. The text of the French law regarding the destruction of 
cryptogams and other plants detrimental to agriculture is given in this connection 
and discussed. 

HOETICTJLTTTRE. 

Study of the causes which make the soil of old market g^ardens unsuit¬ 
able for the culture of certain vegetables {Bui. Mem. Off. Remelg. Agr. [Pam], 
4 {J90J)), No. Oy pp. 1070-108^).—Chemictil analysis of old truck garden soil showed 
it to he more than twice as rich in all the elements of plant food as the best manure, 
and yet w^hen such plants as corn salad or spinach were planted on this soil the latter 
part of August only very inferior crops w^ere secured. 

Analyses of the matter in the soil soluble in boiling water showed that it contained 
much less available' plant food than the same soil earlier in the spring before crop¬ 
ping had begun. This, then, is considered to Ijc the reason for the defective crops 
at this time—a lack of immediately available plant food due to exhaustion by 2 or 3 
previous croj)S grown earlier in the summer. When the “dead^’ soil was treated 
with a dilute solution of carbonate of potash it w’as found that prac^tically tis much 
nitrogen and ])hosphoric acid was made available as w^as required for the production 
of good crops earlier in the season. 

It is held, therefore, that if these “dead” soils are treated with some other agent 
which will liberate the potash of the soil in the form of carbonate of potash a full 
crop is assured. 

A rust-resisting cantaloupe, P. K. Bunn {Colorado Sta. Bui. 104^ pp. lljffigs. 
10). —The cantaloupe rust or blight has for a number of years seriously injured the 
cantaloupe industry in Colorado in the vicinity of Rockyford. In dry seasons the 
disease may not excite much notice, w^hile in seasons subject to rains and dews 
its development is very disastrous to the crop. The disease is caused by a parasitic 
fungus ( Macronporium vummennurn). Attempts by the station to control the disease 
by the use of Bordeaux mixture have failed. 

In 1903 it was observed that some of the plants in a number of fields which had 
been growm from a single strain of seed were much more resistant to the rust than 
others. Seed from these immune plants was obtained and planted in 1904 and like¬ 
wise in 1905. A large ])roportion of the seed from these rust-resistant plants pro¬ 
duced a healthy growth of vines and large solid melons with firm flesh and small 
seed cavities completely filled with seed, while unselected seed produced plants 
greatly injured by the rust, with small melons which ripened prematurely, thin 
watery flesh, large open seed cavities, and of practically no market value. 

Upon investigation it was found that the rust-resistant plants traced back to an 
accidental selection made some nine years before by J. P. Pollock. In selecting 
muskmelons for seed attention should be paid to quality as well as rust-resistance. 
A schedule is given suggesting points which should be observed in melon seed selec¬ 
tion. Muskmelons, which, from their outside marking appear to be satisfactory, 
should be cut open and examined in regard to size of seed cavity, character of flesh, 
etc. Observation at the station has shown that a close netted melon does not lose 
weight by evaporation as rapidly as one not so closely netted. , 

Fertilizer for peas, H. Blin {Prog. Agr. et Vit. {JEd. VEat)^ ^6 {1906)^ No. 36.^ 
pp. 394 - 299 ).-—X general discussion of the fertilizer requirements of peas, with tables 
showing the increased yield obtained when potash was used in addition to super¬ 
phosphates on peas. 

Manuring gumbo, H. Blin (Agr. Prat. Pays Chauds, 6 (1905)^ No. Sly pp. 347- 
333y fig- 1 )*—Xn account of fertilizer experiments with gumbo or ofra (Hilnscua eacu- 
lenlus) in which a complete fertilizer was compared with the different essential fer¬ 
tilizer elements separately. 
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The results of the experiments, which are tabulated, indicate that potash is espe¬ 
cially useful in the culture of this crop. This element seems to especially favor the 
development of the pericarp or edible portion of the fruit. A formula consisting of 
500 kg. nitrate of soda, 800 kg. basic phosphate, and 200 kg. sulphate of potash per 
acre is recommended as a general fertilizer for this crop. 

The mutations of Lycopersicum, C. A. White {Pop. Sci. Mo., 67 {1906), No, '2, 
pp. —The author obtained 2 new species of Lycopersicum, which 

he has designated L. solanopsis and L. latifoliatum, by mutation from seeds of L. e»cu- 
lentuw. The essential features of this work have been ifoted in an earlier publica¬ 
tion (E. 8. R., 13, p. 645). The author believes that these two cases of sudden 
mutation in the genus Lycopersicum are of essentially the same nature as those cases 
of mutation observed by Professor de Vries in the genus (Enothera. 

The American peppermint industry, A. M. Todd {6. Internal. Kony. Angew. 
CItem., 1906, Ber. '6, pp. 804-612). — A brief historical account of the peppermint 
industry since it began in England in 1750, with an account of its culture on the 
large mint farms in Michigan and of methods of distillation. 

Peppermint, Alice Henkel {V. S. Dept. Ayr., Bur. Plant Indus. Bui. 90, pt. S, 
pp. 15, Jigs. S). —Brief descriptions of American mint {Mentha piperita), black mint 
{M. pipenta vulgaris), and white mint {M. piperita ojjicinalis) , with an account of pep¬ 
permint culture in the United States, including planting, harvesting, distilling, and 
statistics on the production, exi>ort and prices of pei)permint oil. Michigan produces 
the bulk of the crop growui in the United States. The number of aiTes grown in 1902 
was 6,400 with an average yield of 12.8 lbs. of oil j)er acre. The })rice in 1905 ranged 
from $2.25 to $3.45 per pound. 

Shading pineapples {Ayr. News [Barbados'], 4 { 7905), No, 90, p. 292). —A note is 
given stating that an experiment was made in shading pineapple plants from the 
time of flowering until the fruit was ready to be cut. As a result the shaded plants 
were healthier and the fruits more perfect in shape than those unshaded. 

Fertilizing apple trees, F. A. Wauoh {Conniry Gent., 71 (1905), No. 2762, p. 
14). —This is an abstract of a paper presented by Prof. W. P. Brooks before the horti¬ 
cultural seminary of the Massachusetts Agricultural College. 

Besides the discussion of the general principles which should obtain in the ferti¬ 
lizing of fruit trees, an account is given of an experiment begun in 1887 in which 
good agricultural land was planted with apple trees and the sections fertilized with 
different kinds of fertilizers. The trees were planted in 1890, and are now 15 years 
old. Data as to the fertilizers used and their cost, the average diameter of the trees 
at present, and the total yield to date are given in the following table: 


Yield and growth of fruit trees differeftitly fertilized. 


1 

P\*rtilizcr used per acre annually. 

Annual 
cost per 
acre. 

Present 

diameter. 

Total yield 
to date.. 

Ten tons barnyard manure. 

One ton wood ashes. 

Nothing. 

S20 

12 

Inches. 

31.32 
27.52 
24.62 

Pounds 
10,287 
5,463 
2,021 
7, 111 

Six hundred ll>s. bone ratal and 2iX) lbs. muriate of potash. 

Six hundred lbs. Ijoiio meal and 400 lbs. low-grade magnesia- 

10 

26.04 

potash-sulphatc. 

11 

31.15 

9,607 


From the table it is readily seen that the largest trees and the heaviest yields 
resulted from the use of 10 tons of barnyard manure per acre. Very nearly as good 
results were obtadneil on the plat fertilized with bone meal and low-grade magnesia- 
potash-sulphate. The table likewise shows that the cost per acre was considerably 
greater when barnyard manure was used than with any of the other fertilizers. 
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When the muriate of jx)tash was used in the place of magnesia>potash>sulphate the 
diameter grow^th of the trees and the total yield were considerably lessened notwith¬ 
standing about equal quantities of actual potash were supplied in each instance. 

The varieties Baldwin, Gravenstein, Rhode Island (ireening, and Roxbury Russet 
were used in the exj^eriment and showed considerable variation in their responsive¬ 
ness to fertilizers. The variety Roxbury Russet made very nearly as good growth 
where no fertilizer was used as where barnyard manure was applied. Baldwin, on 
the other hand, made a much more vigorous growth on the fertilized than on the 
unfertilized section. 

A considerable difference in the results is noted in the matter of quality of fruit 
grown on the different sections. The l)e8t colored fruit was nearly always found on 
the plat fertilized with wood ashes, followed by that on the plat which received 
magnesia-potash-sulphate. The fruits on the unfertilized plat were firm, of good 
color and good flavor, but were altogether too small ami a very large proportion of 
them was unfit for sale. The fruit on the plat fertilized with barnyard manure was 
poorest of all except in point of size. It was soft, rather poorly flavored, kept poorly, 
and was not well colored. 

The relation of soil texture to apple production, II. J. Wilder (Sciencet n. 
fter.y 22 A^o. pp. liri-719 ).—The author discusses api)le production as 

related to soil texture, exposure, etc., the discussion being based on the results of 
work done by the Bureau of Soils of the U. S. Department of Agriculture. 

Apple trees grown on a deep sandy soil, while they produce fruit of good quality 
and color, are so short-lived as to make it inadvisable to plant orchards on this soil 
except for home use. Gn the other hand, wdien the trees are grown on very heavy 
clay soils, such as the Miami clay loam in Michigan, the Dunkirk clay in the Cham¬ 
plain Valley, the Hagerstown clay in Adams County, Pa., and on the Pikeville 
area in Tennessee, the apples are inclined to have greasy skins and an inferior color. 
The most successful commercial orchards are grown on loam soils between these two 
extremes. 

Apple scions from bearing trees—Influence of the stock (Rural New Yorker, 
04 (1900), No. 2907, p. 741 )-—in rejdy to a question as to the influence of selecting 
scions from bearing trees for top-working purposes the opinions of G. T. Powell, F. A. 
Waugh, F. W. Card, W. M. Munson, 8. G. Maynard, and A. G. (fulley are given. 
In general, this practice is believed advisable, though no definite experiments on the 
subject are known to the writers. 

Handling the apple crop, 11. II. Hume (Bui. N. C. Dept. Agr., 26 (1905), No. 9, 
pp. 22, jigs. 16 ).—Directions are given for harvesting, packing, and marketing apples. 

The short apple crop of 1905 (Amer. Agr., 76 (1905), No. 19, 2*p. 424, 425). — 
The apple crop of the United States for 1905 is placed at 25,495^000 bbls. as compared 
with 45,360,000 bbls. in 1904, 42,626,000 bbls. in 1903, and 46,625,000 bbls. in 1902. 

Pomologry of Finistbre, J. Crochetellk ( Quirn'perle, France: Union Agricole, 1906, 
jjp. 52 4 31, jigs. 12). —The author made a study of the apples of Finistdre. Descrip¬ 
tions of the varieties grown and analyses of the juice of each variety are given. 

Citrus fruit growing in the Gulf States, P. II. Rolfs ( U. S. Dept. Agr., Farm¬ 
ers' Bui. 238, pp. 48, jigs. 17 ).—Poi>ular directions for the production of citrus 
orchards in the Gulf States, including all the details of soil selection, varieties, prop¬ 
agation, harvesting, shipping, protection from cold, top working, etc. 

Citrus fruits in Hawaii, J. E. Higgins (Ilaimii Sta. Bui. 9, pp. 31, pis. 3, jigs. 
7). —Directions for the culture of oranges, lemons, pomelos, and limes, with an 
awjount of the more serious diseases and insect pests affecting them. 

Growing oranges under tents, H. V. Hokgan (Countrg (hlendar, 1 (1906), 
No. 8, pp. 717-719, 750, jigs. 6). —An account of the successful culture of oranges in 
the frosty regions of northern Florida by. the aid of pa|)er tej^ts heated with a kero¬ 
sene lamp during the early growth of the trees and protected later by high board 
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walls and wood fires. The illustrations given show how the tents were buhi and 
heated, the method of construction of the board walls, and the laying of the fires 
throughout the orchard. 

The pomelo (M6. Consular and Trade Rpts. [f7. /S'.], 1906^ No, 300^ pp, 101-103 ),— 
An account is given of the climate and soil requirements and the bearing capacity of 
Chinese pomelos. It is stated that this is the finest fruit in the far East, and its intro¬ 
duction and commercial culture in the United States are urged. 

South Australian fruit at the Brisbane national show, G. Quinn {Jour, Dept, 
Agr, So. AusL, 9 (1905)^ No. Ji, pp, 97-103), —Tabulatec^data are given showing the 
date of picking, condition when packed, time of placing in storage, and the keeping 
quality of 7 varieties of pears, 1 of grapes, and 37 of apples. 

Packing and marketing fruits, F. A. Wauoh (Si. Joseph^ Mo,: The Fruit- 
Grower Co.j 1905j pp. 63j figs, 12). —Popular directions for harvesting and marketing 
the various orchard and small fruits. 

Experiments in cold storage of fruit, J. Knioht (Jour. Dept. Agr. Victoria^ 3 
(1905), No. 2, pp, 158, 159), —Notes On the keeping quality of a number of different 
varieties of apples and pears held in cold storage. 

Sterilizing fruit (Ann. Rpi. Bd. Agr. and Dept. Pub. Gard. and Plantations Jamaica, 
1905, p. 11). —An account of the successful preservation of mangoes, pineapples, cho- 
cho, gineps, avocado pears, akees, and bananas by canning. 

The fruits were sterilized in the cans in a patent apparatus at a temperature of 150 
to 156^ F. for 4 hours, the water used being sterilized the previous day at 150° F. 
for 1 hour. The caps were adjusted and fixed with clips before placing the bottles 
in the water and hermetically closed during the sterilizing process. A bottle of 
mangoes thus preserved was opened 97 days after canning and found to be in perfect 
condition. 

A method of preventing the rapid decay of ripe fruit (Jour. Bd. Agr. [Xon- 
dan], 12 (1905), No. 5, pp. 305, 306). —Soft fruits like strawberries were immersed 
for 10 minutes in cold water containing 3 per cent of commercial formalin. On 
removal such fruit was immersed for 5 minutes in cold water and afterwards placed 
on wire netting or some similar open njaterial to drain and dry. With fruit having 
a rind or skin that is not eaten, like bananas, mangoes, etc., the immersion in water 
after treatment with the formalin solution is omitted. 

Fruits purchased from shops in the market and thus treated kept perfectly sound 
after a similar quantity of untreated fruit from the same lot had become moldy or 
decayed, as follows: Cherries 7 days, gooseberries 7 days, grapes 4 days, pears 10 
days, and strawberries 4 days. In tiiis experiment all of the fruit treated was per¬ 
fectly ripe. It is thought tliat if the fruit had been treated at a little earlier stage 
the results might have been still better. This method of treatment, it is thought, 
will be of great commercial importance in shipping tropical fruits. 

Preparation of fruit pulp (Jour. Bd. Agr, \_Londoii], 12 (1905), No, 2, pp, 
112-115). —Methods of preparing various fruit pulps are described. 

Hard fruits, such as apples and pears, are cut into small pieces without being 
peeled or having the cores or seeds removed and placed in cold water containing 1.5 
oz. of salt to the gallon to prevent discoloration. The fruit is then boiled to a pulp 
and strained, a yield of about one-fifth the original weight being obtained. Plums 
and soft fruits are treated in practically the same manner. With plums the strained 
pulp is sweetened with about 4.5 lbs. of sugar to each cwt. of fruit and the boiling 
continued until the pulp is thickened sufficiently to hang from the spoon without 
dropping. With raspberries and strawberries the boiling must not be prolonged and 
the pulp need not be strained through so fine a sieve as in the case of plums. 

“The principal points to which care-should be devoted are the processes of boiling 
the fruit. The first boiling should be continued only so long as the consistency of 
the mass is such as will enable the pulp to pass through the sieve for straining, and 
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at the second boiling the pulp must not be allowed to get too thick, otherwise it will 
acquire a bitter flavor.” 

The use of lye in fruit canning (Cai. Fruit Grower,8^ {1905), No. 906^ p. 4 )»— 
The method of the California Fruit Canners* Association at San Jos4 of using lye for 
eating off peach skins as a substitute for paring was investigated by a member of the 
California State Board of Health. 

By this process the fruit is immersed in the hot lye and quickly passed into pure 
cold water, which is constantly changing and quickly washes away the alkali. The 
process is believed to be entirely cleanly and the fruit healthful, the peaches not 
being handled as they must be when peeled by hand. Two cans of peaches thus 
prepared were analyzed with reference to acid content. In both practically the 
normal amount of acid was found. It is stated that the same process is used with 
prunes. 

Pimento growing in Jamaica, A. Roxburgh {Agr. News [Barbados']y 4 {1905)y 
No. 90y p. 295 ).— Directions are given for growing pimento {Fimenta officlnali8)y or 
allspice, in Jamaica. The average annual production of pimento in Jamaica is placed 
at 60,000 to 60,000 bags of about 160 lbs. weight each. 

Cultivation of tea in Jamaica {Agr. News [Bitrbados]y 4 {1005)y No. 91 yp. 809 ).— 
An account of a tea ])lantation of 80 to 90 acres located at Ramble in 8t. Ann, Jamaica. 
The plantation was set out in 1896, and is at an elevation of 1,600 ft. above sea level. 
The trees are in good condition and the <iuality of the tea prorluced said to be first 
class. This is stated to be the only tea plantation in the West Indies. 

The technology of tea, H. Neuvillk {La technologie du tM. Paris: Challamely 
1905y pp. 270y Jigs. 80). 

Manurial experiments with cacao at Dominica, F. Watts (West Indian 
Bul.y 0 { 1905 )y No. 8 y jyp. 258 - 262 ). —The value of various fertilizers and mulches for 
cacao was studied in plat experiments for each of the years 1903 to 1905. The larg¬ 
est yield of wet cacao for the whole i)eriod was obtained on a plat mulched with 
grass and leaves. Next to this stood the plat fertilized with dried blood. Phos¬ 
phates and potash, while increasing the yields by 25 to 30 per cent over no manure, 
were not as effe<;tive as either dried blood or simple mulching. It is believed that 
the method of manuring by means of a mulch of grass and brush is the proper course 
to adopt in Dominica for cacao. 

Grafting cacao, J. Jones {Agr. News [Barhados]y 4 {1905)y No. 94y p. 859 ).— In 
grafting experiments it was found that the tiger cacao (Theobroma bicolor) was not 
suitable as a stock for the alligator cacao {T. perUagona) . A good growth was secured 
when T. pentagona was grafted on T. cacao. 

[Notes on varieties of chestnuts] {Rural New Yorkery 65 {1905)y No. 2920y p. 24y 
fig. 1 ).— Notes are given on the yield and characteristics of 9 varieties of chestnuts 
under culture, and an account of the fruiting of several crossbrecl seedlings between 
Paragon and Japanese varieties now 6 years old. 

These seedling trees are stated to be fairly intermediate between the parents, but 
the nuts and burs resemble the Japanese varieties. The nuts though large are of 
indifferent quality. The fruiting of seedling hybrids of Paragon and our native wild 
chestnuts is also noted. Crosses are also being made between chinquapin and Para¬ 
gon, Ridgely, and many of the best Japanese varieties of chestnuts. It is hoped to 
blend the large size of the chestnut with the quality, prolificness, and early bearing 
habit of the chinquapin. 

Systematic amelioration of grapes by the gn^aft, A. Jubie {JardiUy 19 {1905), 
No. 449y pp. 882y 888y figs. 2). — ^A contribution to the subject with illustrations show¬ 
ing the amelioration in fruit production secured as a result of grafting and analyses 
showing changes in the composition of the wine produced. 

Fertilizer experiments with grapes, H. Screllenberg {Landw. Jahrb. Schweiz, 
19 {1905), No. 5, pp. 296-800).—lAiQ results are given of fertilizer experiments with 
grapes carried on since 1891 at the horticultural experiment station in WadensweiK 
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Plat 1 in the experiment was heavily fertilized during each of the years 1891 to 
1904 with cattle manure. Plats 2 and 3 received during each year of the same period, 
except in 1894, 1,200 kg. of Thomas slag and 900 kg. of kainit per hectare. In addi¬ 
tion plat 2 received each year liquid nianure and plat 3,450 kg. of nitrate of soda per 
hectare. Plat 4 received no Thomas slag or kainit, except in the year 1894. 

The average yield of fruit during the 13 years of the experiment on the different 
plats was as follows: Plat 1, 5,547 kg.; plat 2, 5,485 kg.; plat 3, 5,430 kg.; and plat 
4, 4,669 kg. The largest fruit on an average was secured on plat 3. Tlie largest 
amount of second-class fruit, 9.5 per cent, was found on" plat 1, and the smallest 
amount, 4.7 per c(*nt, on i)lat 4. The wine produced was of practically like quality 
on each of the different plats. 

Analyses of soils and the interpretation of the analytical results in the 
manuring of grapes, A. Hubert {Prog. Agr. et Vit {FA. VKst)^ ^0 {1905), No. 50, 
pp. 690-699, Jig. 1) .—(3iemi('al and physical analyses with descriptions of the methods 
employed are given for a number of different soils, together with a table showing 
the amounts of different kinds of nitrogenous, potassic, and phosphatic fertilizers to 
use on different classes of calcareous and noncalcareous soils. 

Roses and how to grow them {New York: Doubleday, Page tt* Co., 1905, pp. A^H- 
189, pU. 6;if, Jigs. 4). —A p()f)ular manual containing directions for growing roses in the 
garden and under glass, and designed more especially for the use of the amateur. 
Much of the matter in the book has already appeared in magazine form. 

Carnation breeding, C. \V. Ward {Gardenmg, 14 {1906), No. tH21,pp. 129, ISO, 
figs. S). —Brief historical notes on tlie carnation, with an account of the author’s 
methods of breeding (arnations by hybridization and selection. 

It is stated that the annual value of the carnation product is between $5,000,000 
and $6,000,000. A half interest in the variety Robert Craig, originated by the 
author, is stated to have brought $10,000. The bulk of the profitable varieties origi¬ 
nated by the author trace back to the variety Gencml Maceo, which was a cross 
between the English variety Winter Cheer and the American variety Meteor. 

The chrysanthemum, A. Herrington {Ne.w York: Orange Judd Co., 1905, pp, 
Vin-{- 160, pi. l,figs. S2). —Directions are given to professional growers and ama¬ 
teurs for the culture of chrysanthemums. 

The main portion of the book is devoted to the production of large flowers such as 
are seen at exhibitions and in flower stores. The work takes up in systematic detail 
culture directions, beginning with the taking of the cuttings to the staging of the 
blooms. Chapters-are also given on raising chrysanthemums from seed, hybridizing 
chrysanthemums, insect pests, and diseases. 

A chemical study on the culture of chrysanthemums, A. Hubert and G. 
Truffaut {Bui. Soc. Chun, Paris, S. ser., 3S {1905), No. 11, pp. 661-664). —The 
authors cultivated the variety of chrysanthemums Madame Gustave-Henry out-of- 
doors in a rich soil without the addition of fertilizers, and analyzed the plants at 2 
different stages of growth. 

At the time of the first analysis, July 28, the plants had been growing 178 days and 
the first buttons were appciiring. Sixty-four days later, during the first days in 
October, when the plants were in full bloom they were analyzed again. During the 
last 64 days of growth the plants took daily 3 times as much nitrogen, 3 times as 
much potash, 7 times as much phosphoric acid, 16 times as much lime, 20 times as 
much magnesia, and 5 times as much sulphuric acid as during the preceding 178 days. 

It appears, therefore, that the most active growth of the chrysanthemum begins 
during August and it is at that time that special attention to watering and the use of 
soluble manures should begin. The analyses further show that for each part of 
nitrogen taken from the soil during the first period of vegetation there was with¬ 
drawn 1,42 parts of potash and 0.28 part of phosphoric acid, while during the second 
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period of vegetation there was withdrawn for each part of nitrogen 1.23 parts of pot¬ 
ash and 0.47 part of phosphoric acid. 

The usual fertilizers actually employed in the growing of chrysanthemums, such as 
night soil, arc shown by analysis to contain 0.23 part of potash and 0.13 part of phos¬ 
phoric acid for each part of nitrogen in the fertilizer. These propo^tions are not in 
harmony with the proportions as found by analysis of the plant and it is therefore 
believed that tliis accounts for the unfavorable results secured when this fertilizer is 
used alone for chrysanthemums. 

A study of perennial garden phlox, C. J. Hunt {Country Life Amer., 9 { 1905 )^ 
No. ly pp. 66 - 69 yfi < js . 11 ). —Directions for the culture of phlox with lists of the best 
varieties to i>lant. The varieties note<l are described in accordance with the recent 
color chart worked out by the French National Chrysanthemum Society. 

The culture of fringed gentian, T. Murray {Gard. Mag. [A^. K], 2 { 1905 )y No. 
5y pp. 210-212y figs. 9 ). —The author succeeded in growing fringed gentian {Genliana 
crinita) as a garden plant. The plant appears to lie a biennial, since seeds sown in 
the spring form only a rosette of leaves during that sesiaon and come into blossom 
the succeeding season. The seed is first sown in a cold frame on a bed of chopped 
sphagum moss and then transplanted to lieds, handling it in much the same manner 
that poppy seedlings are handled. 

New creations in plant life, W. S. Harwood {New York and London: The Mac- 
millan Co., 1905 y pp. XIV~\~^^fiSy pis. 4ii ).—A popular and somewhat laudatory account 
of the work of Luther Burbank in the development of new varieties of fruits, nuts, 
vegetables, forage plants, and trees, with details of his methods of work and his 
theories in regard to th(^ production of new varieties. Much of the matter contained 
has appeared in magazine form. 


FORESTRY. 

A handbook of the trees of California, Alick Eastwood ( Occas. Papers Cal. 
Acad. Sci.y 1905y No. .9, pp. SOy pis. 57 ).—This is a concise i)opular manual of the trees 
of California. Such ailditional trees as grow in Washington, Oregon, and Arizona 
have also been included. 

The book is arranged with 3 keys for the purpose of easy identification. In the 
first key the trees are arranged according to the leaves and in the second according 
to the fruits. The third is a regular scientific key based upon the botanical charac¬ 
teristics of flowers, fniits, and leaves. Illustrations are given of some portion of 
practically all of the California trees. A large proportion of these were prepared by 
Dr. A. Kellogg, one of the founders of the California Academy of Sciences. 

Advice for forest planters in Oklahoma and adjacent regions, G. L. Clothier 
{U. S. Dept. Agr.y Forest Serv. Bui. 65y pp. 46, pis. 4, figs. 7, map 1).—A number of 
forest planting plans adapted for use in Oklahoma and portions of Indian Territory, 
Kansas, Colorado, Texas, and New Mexico are here presented. A planting plan is 
a detailed statement of all the operations necessary to establish and maintain a forest 
plantation upon a specific tract of land. 

Report Irish Forestry Society {Irish Forestry Soc. Ann. Rpt. 1904y pp» 
Xn-^84 ).—Besides a general account of the work of the year by the secretary, J. S, 
Kerr, and a statement of accounts, the report contains a number of prize essays on 
the present condition and future prospect of forestry in various districts of Ireland. 

Annual progress report of forestry administration in the Central, Oudh, 
and school circles of the United Provinces for the forest year 1903-*4, 
L. Mercer, C. E. Muriel, and H. Jackson {Ann. Rpt. Forest Admin. Cent., Oudh, 
and School Circles [Jndia], 1903-4^ J>p. 774).—This consists of the usual statements in 
regard to the constitution of the state forests, management, protection, sylviculture, 
exploitation, financial results, and administration for each of these provinces, with 
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appendixes showing in tabular detail the area of the different forests, cuttings, 
receipts, disbursements, etc. 

Transplanting of bigtree seedlings, S. J. Flintham i^ForetAry and Irrig,, 11 
{1906), No, 9, pp, 49S-4S0).--The author notes the results of successful experiments 
of ranger L. L. Davis, in charge of the General (xrant National Park, in transplanting 
naturally sown Sequoia seedlings. 

Most of the plants set out were from 4 to 18 in. in height and were from 2 to 3 
years old. These had taproots often 1 to 2 or more feet long. Some 1-year-old 
plants which were 1 to 4 in. high were set out, but these did not succeed so well, as 
in the dry season the roots did not reach down to permanent moisture. The larger 
seedlings were quite hardy as to drought and frost even at elevations of 6,000 to 
7,000 ft. 

Seed bed fertilizer experiments on sandstone soils, Vater {Tharand, Foratl, 
Jahrb.y 56 {1905), No. 2, pp, 116-167).—A detailed account is given of experiments 
to determine the effects of fertilizers in growing seedling spruces and pines. 

Jn the first experiment the seed beds were located on sandstone soil of the second 
to third class. The fertilizers used were kainit, potassium chlorid, and potassium 
sulphate. Spruce secHl was planted. The tabulated results show that the height 
growth of the seedlings was doubled and the mass growth trebled by the use of the 
fertilizer, the largest seedlings as regards height and weight being prodticed on the 
plat fertilized with kainit, closely followed by that fertilized with potassium chlorid. 
The potassium chlorid gave about 20 per cent better results as regards growth than 
the potassium sulphate. 

Experiments with both pine and spruce seed on sandstone soil of the fourth 
quality gave results similar to those noted above as regards the beneficial effects of 
fertilizing seedlings. In one experiment the fertilizers were not applied until the 
seedlings were a year old. At the end of the following season they had made prac¬ 
tically 40 per cent better growth than the unfertilized seedlings 

Analyses are given of the different soils used and results included of some experi¬ 
ments by other investigators along similar lines. 

The natural replacement of white pine on old fields in New England, 
S. N. Spring ( U. S. Dept. Agr., Bur. Forestry Bui. 63, pp. 32, pis. 4, vnap 1). —This 
bulletin deals primarily with the life history of second-growth white pine on old 
fields and pastures in New England. Its object is to furnish such information about 
the characteristics of the w'hite pine and the conditions governing its growth as Avill 
be of practical help to people in New England interested in the profitable growth of 
this timber. 

At present merchantable stands of white pine in New England are being rapidly 
removed and commonly no seed trees are left to provide for future stands. Unless 
such seed trees are left the future extension of white pine forests in New England 
will be limited to occasional small groups, leaving much of the land to be occupied 
by inferior species. If seed trees are left it is thought probable that the number of 
stands of merchantable pine in New England will be greater 50 years hence than it 
is to-day and the quality of the timber better. 

A white pine does not begin to bear full crops of cones until about 35 years of age. 
The heaviest seed years are from 5 to 7 years a}>art. Tests indicate that from 10 to 
20 per cent of fresh white pine seed will not germinate. Seedlings grow very slowly 
but after that stage is past the growth is rapid for 50 to 60 yeai’s. The most rapid 
rate of growth occurs when the tree is from 30 to 40 years of age. 

Tables are given showing the contents in cords of white pine trees of different 
diameters. A map is included which indicates where forests of various types of 
white pine in New England are found. Counts of seedlings 2 to 8 years old in typical 
^hite pine areas averaged 2,113 trees of all species per acre. Of these 80 per cent 
were white pine and 20 per cent *birch and less valuable species. In regions of New 
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England where natural replacement can not be secured for lack of seed trees the 
planting of white pine is advised. A number of tables showing the composition of 
white pine stands at different periods of maturity are given. Pruning in young 
white pine forests is thought expensive and inadvisable. 

In lumbering, it is recommended that 3 to 4 short-boiled and wind-firm seed 
trees be left per acre to insure the replacement of pine. The profits in second-growth 
white pine are shown to be as high as 11 per cent where the land is valued at not 
over ^ per acre, the annual outlay not over 12 cts. per acre, and the stumpage price 
of wood not less than $5 j[)er cord. The highest rate of interest is secured if the 
trees are cut when from 35 to 45 years of age. 

Loblolly pine in eastern Texas with special reference to the production of 
cross-ties, R. Zos {U. JS. Dept. Agr.^ Forest Serv. Bn/. 6*^, pp. pis. 4i Jigs. S ).— 
The author made a study of the occurrence, manner of growth on different soils and 
in different mixtures, and of the uses of loblolly pine in eastern Texas. 

Tables are given showing the composition of loblolly pine forests 35 to 40 years 
old on wet prairie, forests 24 and 60 years old on fairly well-drained light soils, 
mixed pine and hard wood forest 150 years old on poorly-drained soil, and 30 to 40 
years old on w’ell-drained fertile soil, and forests 10 to 29 years old on old fields. 
Normally this tree grows to a lieight of tX) to 110 ft. and has a diameter of 2 to 2.5 ft. 
It matures at 70 to 80 years of age. Its beat growth is found on a deep, fairly loose 
sandy or light loamy moist soil. It is intolerant of shade during middle and laU‘r 
life. It begins seed production when about 30 years of age. Tables are given show¬ 
ing the rate of height and diameter growth of the tree on different soils and in differ¬ 
ent mixtures. 

About 300,000,000 ft. of loblolly pine luinbi^r is annually turned out by the mills 
of Texas. The lumber is usually sold under the name of short-leaf pine. The large 
proportion of sapwood whic;h loblolly pine usually contains makes it desirable to 
kiln dry it immediately after it is sawed to avoid the attack of a fungus which stains 
it blue. The untreated timl)er readily rots in exposed situations, but when treated 
with i)reservatives outlives.either the short-leaf or long-leaf i)ine. 

The volume yield of loblolly pine at different stages of growth is tabulated. By 
present methods of (rutting pole ties, the author shows that from 54 to 71 per cent of 
the timber goe.s into slabs and excessive dimensions and is thus wasted. Tie cutters 
prefer trees 10 to 15 in. in diameter or between 30 and 50 years of age. The author 
shows that this is the period of most rapid growth of the trees and from the stand¬ 
point of profits and economy only trees 15 to 17 in. through should be used. About 
80 per cent of the loblolly i)ine now standing in Texas is of tie size. In discussing a 
loblolly pine forest as an investment, the author shows a probable return of about 5 
per cent on a 40-year investment. 

Cultivation and commercial fertilizers for stunted pine stands of the WUr- 
temberg Black Forest, F. Hofmann (Allg. Forst %i. Jagd Ztg.y 81 {1905)^ Sept.y pp.- 
297-S07y dgm. 1). —In a pine forest 20 to 25 years of age which had made very poor 
growth because of poor soil, extensive development of weeds and grass, etc., an exper¬ 
iment was made to determine the value of cultivation. 

Thomas slag, ammonia, superphosphate, and kainit were also used experimentally 
on young plantations of pine and spruce. The experiments were begun in 1900 and the 
results secured up to 1904 are discussed. Cultivation alone proved sufficient to thor¬ 
oughly rejuvenate and start into good growth the older forest of pine. Among the 
fertilizers tested Thomas slag proved especially effective. General suggestions based 
on the authors observations are given for forestry practices on poor soils. 

Spruce seed sown broadcast, A. Knechtel {Forestry and Irrig.y 11 {1906)y No. 
9ypp. 4S0y 4Sl).—lt has been commonly observed that evergreen trees spring up 
readily in poplar groves. The belief has become prevalent, therefore, that spruce 
duds in such places good conditions for reproduction. 
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In order to test this matter about a bushel of native spruce seed was sown in 1903 
in such a grove. The poplars ranged in diameter from 4 to 10 in. The seed was scat¬ 
tered on fallen leaves, decaying wood, and on all spots where the mineral soil was 
exposed. About 8 qt. of seed was used i)er acre. An examination of the area in 
July, 1904, showed that where mineral soil had been exposed and on rotten wood 
the little trees were doing well and in many places 4 or 5 trees wefe found per 
square foot. Where th(^ leaves were thick, however, the trees were scarce. 

It is believed that over the whole ground they were sufficiently numerous to make 
a satisfactory evergreen forest if they all continue to grow'. ^ A further examination 
in August, 1905, showed that the trees were still alive and alxmt as numerous as the 
preceding year. 

The influence of different deg^rees of thinning on the stem form of spruce, 

M. Kunze (Tharand. FordL Jahrh., 55 {1905)., No.iH, pp. Diameter meas¬ 

urements of the boles of 228 trees selected from a section of a forest which had been 
(a) lightly thinned and (b) medium thinned, and of 187 trees selected from a section 
(c) strongly thinned, are given in an extended series of tables. The trees were about 
83 years old at the time of the measurements and many in the strongly thinned 
section liad been broken by a storm. The measurement-a are given without con¬ 
clusions. 

The maple sugar industry, W. F. Fox and W. F. Hubbard ( IJ. S. Dept. Agr., 
Bur. Forestry Bui. 59, pp. 1-45, pis. Jigs. 10). —The hisU)ry of the maple sugar 
industry is briefly outlined and data given on its present status. 

It api>ears that al)Out seven-eighths of the maple product sold to-day is spurious. 
Since 1850 there has been a gradual decrease both in quantity of sugar and in the 
sugar-producing area of the t^ountry. The various sugar maple trees are briefly 
described and suggestions given regarding the improvement of mature dense maple 
groves for sugar-making purposes, and of open groves, dense young groves, and 
thickets. An ordinary mature thrifty maple will produce about 12 gal. of sap or 3 
lbs. of sugar per season. The sap is stated to contain on an average about 3 i)er cent 
of sugar. 

Directions are given for the manufacture of sugar and sirup, including the tapping 
of the trees, gathering of the sap and its evaporation, with the estimated cost of tlie 
various operations. A grove in which the ground is w^ell shaded and which each 
season carries a heavy carpet of leaves is thought best for sugar crops, since the trees 
are less exiK)8ed to undesirable extremes of temperature during the sap season. 

Germinating Para rubber seeds {Agr. Netrs [Barhado8],4 ( 1905), No. 00, p. i^93 ).— 
Platforms were erected about 4 ft. from the ground and over these old sacking was 
stretched. They were then covered over with a little powdered charcoal and the seeds 
placed on this and covered wdth more sacking and the whole kept damp by occa¬ 
sional watering. As the seeds sprouted they were removed and potted. Seventy- 
five per cent of a case of seeds received from Peradeniya germinated after this treat¬ 
ment, notwdthstanding they had l)een delayed over 3 w eeks in transit. 

The cultivation and preparation of Para rubber, W. H. Johnson (London: 
Crosby Jjockwood A: Son, 1904, pp. XII~\ 99, pis. 5, fig. 1). —Directions are given for 
the culture of Para rubber, imduding methods of tapping, preparation of rubber from 
the latex, yield of Para rubber from cultivated trees in Ceylon, Malay Peninsula, and 
the Gold Coast, and the,commercial value of the oil in hevia seeds. 

The rubber industry in Peru, J. M. von Hassel (Tji industria gomera en el 
Peru. Lima: Opiiiidn Nacwnal, 1905, pp. ^9, figs. 4).—This is a popular pamphlet on 
the rubber industry in Peru, with notes on the species grown, distribution, clima¬ 
tology of different sections, cultural methods, and the future of the industry. 

Report on rubber in the Gold Ooast, W. H. Johnson ( Gold Coast, W. Africa: 
Dept. Agr., 1905, pp. 15). —Statistics are given of the rubber production of the Gold 
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Coast for the years 1880 to 1908, inchisive^and of the results of experinienta in grow¬ 
ing exotic rubbers. 

The quantity of rubl^er exported from the Gold Coast has decreased from the maxi¬ 
mum production in 1898 of 5,984,984 lbs. to 2,258,981 lbs. in 1903. A number of 
species of foreign rubbers have been grown in the botanic gardens of Aburi. Of these, 
Ilevea hrafnlienm has given the l)est results, considerably surpassing, in yield and 
quality of rubber the native Fmitumia eUistica. 

The experiments indicates that trees of F. dmtiea should not be tapped before they 
are 9 years old. Trees of IL hmsiUenmy 10 years old, yielded on an average 1 lb. i oz. 
per tree, while the largest yield from trees of F. elaaiicn, 7 to 9 years old, w^as 4 oz. 
Not only does 11. hrasilienHis grow faster than F. elantica and yield a larger amount 
of rubber of Ijetter <piality, but it is also freer from insect pests and fungus attacks. 

Investigations of kickxia caoutchouc from Cameroons ( Fropenpflainer^ 9 
(1905)j No. 10, ]). 690 ).—Analysis of the caoutchouc from this plant showed 3.5 per 
cent water, 87.2 per cent best quality caoutchouc, 0.5 per cent poor (]uality caoutchouc; 
7.1 i)er cent caoutchouc resin, and 1.7 sand, etc. 

Handbook of timber preservation, S. M. Rowk {Chicago: Peitibone, Sawiell dr 
Co., 1904i sonrmir ed., rev., pp. IV, ph. '20,JigH. The methods, appliances, 

and materials used for preserving timber on a large scale are discussed at length 
for various woods, many illustrations being given of the appliances used in preparing 
the material and applying the i»rescrvatives. 

A new impregnation treatment for wood, G. .Tanka {Onthl. (iesam. Forstw., 
dl (1906), No. 10, pp. 397 - 401 ).—The Riiping system of timber preservation is 
described. 

In the c.ase of railroad ties, the ties are first submitted to a pressure of 5 atmos¬ 
pheres. Wliile still under this i)ressure they are immersed in coal tar oil and the 
pressure gra<lually raised according to the character of the timber to a maximum of 
15 atmospheres. The oil is then drawn off and the release of pressure facilitates the 
driving out of much of the oil tha^ entered the wood. 

It is claimed that where 36 kg. were formerly necessary for impregnating a sleeper 
having 0.11 cu. meter content but 5.5 kg. are required by the Raping system. It is 
estimated that the German railroads use annually about 200,000 tons of coal tar oil 
as a preservative for railroad ties, and that under the Riiping system but 30,000 tons 
will be required. 

Turning sawmill waste into water-white turpentine (Fla. Times- Union, 1905, 
Oct. 27, p. 0 ).—A descri])tion is given of a successful commercial plant for extract¬ 
ing water-white turpentine from sawdust by means of retorts into which steam is 
injected. It is claimed that from 5 to 15 gal. of water-white turpentine can be 
obtained by this process in less than an hour from 2 tons of sawdust. 

DISEASES or PLANTS. 

Fungus diseases in India in 1903, K. J. Butler (Ztschr. Pftanzenhrank., 16 
(1905), No. 1, pp. 44-4^)-—N condensed account is given of the parasitic fungi 
observed on a numlwr of economic plants in India during 1903. These are grouped 
according to host plants into diseases of cereals and fodder plants, vegetables, sugar 
cane, tea and coffee, palms, forest trees, etc. 

Among the i)rincipal diseases of cereals the author notes the occurrence of a num¬ 
ber of species of rusts and smuts, and for the prevention of the latter he suggests 
soaking the seed preliminary to sowing in a i per cent solution of copper sulphate. 

A wilt disease of pigeon pea, due to the fungus Neocomnospora vasinfeda, is reported 
as quite common wherever this plant is cultivated. The early and late blight of 
potatoes are prevalent, and a disease of eggplants, due to an undetermined species of 
Oolletotrichum, is reported. 
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Among the diseases of sugar cane the most serious is said to be due to OoUetoirir 
chvM fcLlccUunif which caus^ the red rot. The smut (Ustilago sacchari) and the 
brown spot of the leaves due to Cerco^^a longipes are reported as having been 
observed, but so far THchosphscrin sacchari and Thielaviopsis ethacethicus have not been 
reported. 

A number of serious pests of the tea and coffee plants are reported, among them 
the alga (CephaleuroH rire^renH), the gray blight of tea {Fedalozzia guepini), Cerroepora 
theirf thread blight {Fttlhum nanum), a root disease due to piplodia sp., and the rust 
(HemUeia vastatnx ). 

Among tlie diseases of forest trees the spike disease of sandalwood, which is said 
to resemble the peach yellows of this country, is briefly described, and notes are 
given on a number of other species of considerable importance. 

Some investigations of plant diseases Erpt. Farms, Cent. Prov. [Jndio], 
190S-4, p. 17). —Notes are given on a number of diseases, among them the smut of 
cereals, for the prevention of ^hich the author recommends immersing the seed in a 
solution <jf copper sulphah* for 5 minutes as a most satisfactory treatment for use in 
India. A disease of pigeon i)ea (Cajanun indicui^) is briefly described, the disease 
being some form of wilt. It is thought probable that the disease is due to some soil 
fungus. Wheat rusts are briefly commented upon and a report given of a test of 115 
varieties for rust resistance. 

Frost blisters and their origin, F. Noack (2^chr. Pflanzenkranl., 15 (1905), 
No, 1, pp. il9-4S ).—The blisters noticed on the leaves of a number of plants are 
described and explanations offered as to their origin. The nrst noticed were on the 
leaves of alfalfa after a i)eriod of low temperature when the thermometer registered 
—3® 0. The action of freezing in withdrawing the water from the cells into the 
intercellular spaces, where ice masses are formed, is described, and it is thought 
probable that the elasticity of the underlying parenchyma resulted in its separation 
from the epidermis. The intrinsic differences in plants in regard to injury by frost 
are discussiHl, and the localization of injury, influence of stnlcture, etc., are com¬ 
mented upon. 

Internal infection of the wheat grain by rust, H. L. Bolley and F. J. 
Pritchard (tSdence, n. sen'., 22 (1905), No. 559, pp. 34$, S44)> —It has been generally 
assumed that rusts of cereals grow only in the leaves and stems, but recent observa¬ 
tions at the North Dakota Station have convinced the authors of the probability that 
rust of wheat may sometimes persist perennially. Field experiments have indicated 
that the rust either attacks wheat from the soil in some form, or it may in some man¬ 
ner be communicated through the seed. This latter hypothesis suggests tbe myco- 
plasm theory of Ericksson, but the authors think they have a more rational explana¬ 
tion than that offered by Professor Ericksson. 

Observations made on numerous samples of wheat harvested from the badly rusted 
crop of 1904 allow the authors to make the statement that wheat grains from badly 
rusted plants are very often and in some strains are quite uniformly internally affected 
by wheat rust filaments to such an extent that both summer and winter spores are 
produced beneath the bran layer of the grain. In some samples of rust-infected 
wheat as high as 30 per cent of all grains examined were infected with the stem rust 
(Puccinia graminis), and spore beds bearing both uredospores and teleutospores were 
found located Ijeneath the bran layer of the grain, usually about the embryo wheat 
plant. These spots bearing the spores are most commonly located immediately at 
the germ end, causing a blackened or blighted appearance, but are often found on 
other portions of the berry, especially along the margin of the grooves. Grains thus 
affected were found to germinate as freely as other wheat grains. 

The observations thus far made have not definitely shown that wheat rust attacks 
may come in this direct manner from the seed, but if later experiments confirm this 
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possible mode of propagation the necessity fur proper seed selection and grading in 
farm practice will become very evident. 

Symbiosis in Lolinm, A. Nbstler (SUzber. K. Akad, Tftw. [ Fienno], Math. Naturw, 
Klf IIS {1904) i No. 8-9y pp. 529-64Sy pL 1; obs. in Bot. CentbLy 98 {1905)y No. 18ypp. 
45 ly 4 ^^),—A brief review of literature relating to the fungus occurring in Lolium 
temulentuniy L. perenney and other species is given, after which the author describes 
investigations with the two above-named species, experiments on the pure cultures 
of the fungus from the darnel, and a peculiar malformation that is possibly due to the 
fungus. 

The fimgus is said to be found only in the stems during the growing season and 
never in the leaves or roots, and there seems to be a true symbiosis between the host 
and the parasite. The author could not find any evidence to show that the grain of 
the infested plants was any better developed than those free from the fungus. A 
greater proportion of seeds of L. temulenium is affected by the fungus than of X. 
perenney only 28 per cent of the latter being found to contain the fungus hyphee. It 
is thought that the symbiosis between the fungus and the perennial rye grass is not 
as yet so well established as is the case with the darnel. 

A description is given of a curious growth in many seedlings of darnel. The grow¬ 
ing stem seems in some way to be caught in the leaf sheath, causing it to form a loop, 
which finally bursts through and resumes its upright growth. That this is wholly 
due to the presence of the fungus is questioned. 

A contribution to the biology of ergots, R. Stager {Centbl. Baku [c<c.], Abty 
14 {1905) y No. ly pp. 25-S2).-~lxi a previous publication (E. S. R., 16, p. 985) atten¬ 
tion w'as called to inoculation exi>eriments with various species of Claviceps, in which 
biological races were shown for the fungus. The identity of several species which 
had been hitherto considered distinct was pointed out, but the identity of species 
occurring on Brachypodium sylvaticum and on Milium effumm was not fully determined. 

In the present paper the same species of Claviceps is said to infest each of the above 
species of grass, *as was shown by n imerous inoculation experiments, and the author 
believes that this species is probably a biological form of the ergot occurring on rye. 
It is believed probable that in nature this species is able to infest through its bio¬ 
logical forms both of the species of grass enumerated above. There seems to be a 
kind of heteroccism between the different forms. On Milium the ergot forms conidia 
and very rarely normal sclerotia, while upon Brachypodium it forms conidia and 
W’ell-developed sclerotia. 

Black scab of potatoes, J. W. Eastham ( Year Book Col. Agr. and Hort. Holmes 
Chapely 1904y pp. 11-lSy pi. 1). —A description is given of the black scab of potatoes, 
due to Chrysophlyciis endobiotica. This disease was first noticed and described on 
potatoes grown in Hungary in 1896, and was first recorded in Great Britain in 1900. 
Since that time it has spread to various parts of Great Britain, in some cases causing 
considerable loss. 

The disease must not be confounded with the true scab, which forms rusty patches 
caused by a corky thickening of the epidermis of the potato. In the black scab the 
potato puts out various excrescences, which are of irregular growth, wrinkled, and 
wartlike. Not only the tubers, but the underground stems and the bases of the 
stems above ground are subject to attack by this fungus. 

Investigations have shown that the fungus is capable of withstanding the action of 
lime, frost,,etc., when in a resting stage, and that its attacks are most severe on light 
dry soils. 

As preventive treatment, the author suggests the destruction of all diseased pota¬ 
toes by burning, or feeding them after being thoroughly cooked. Winter plowing 
or the use of lime in autumn or winter seems to be without effect, although the 
application of lime in May has apparently some influence in retarding the disease. 
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The thorough use of sulphur on and about the seed potatoes is also suggested as a 
means of partial control. 

It is stated that the investigations indicate the possibility of the fungus remaining 
in the soil for more than 6 years. 

Me th ods of spraying cucumbers and melons, W. A. Orton and W. D. Gar- 
bison (South Carolina Sta, BuL 116, pp, S6, ph. This bulletin gives an 

account of experiments carried on in cooperation between the South Carolina Station 
and the Bureau of Plant Industry of this Department. 

In 1903 a severe epidemic of cucumber powdery mildew prevailed in the vicinity 
of Charleston, S. C., and in the fall of that year and the spring of 1904 and of 1906 
experiments were conducted for its control. The authors describe the experiments 
in detail, and the i)ractical conclusions as well as descriptions of the fungi are given, 
which are identical with those in Farmers* Bulletin No. 231 of this Department 
(E. S. R., 17, p. 672). 

The inspection and disinfection of cane cuttings, N. A. Cobb (HaivavUin Sugar 
Planters* Sta., Div. Path, and Physiol. Bid. 1, 2. ed., pp. 35 + Vf, pis. 8). —The pur¬ 
pose of this bulletin is Uy call attention to the fungus diseases of cane that gain entrance 
through the cuttings, and to offer suggestions for their prevention. The author rec¬ 
ommends sele(^tion of growing cane, inspection at time of harvesting, rejection of all 
diseased or suspected canes, care in making the cuttings, and treatment with fungi¬ 
cides, particularly with Bordeaux mixture. Several plans for treating cane in large 
quantities are described. 

Preliminary notes on root disease of sugar cane in Hawaii, L. Lewton- 
Brain (HawaiianSugar Planters* Sta., Div. Path, ami Physiol. Bui. 2,pp. 30, figs. 12 ).— 
The author describes a number of diseases of sugar cane, the most important of which 
is the root disease. This disease, which is of fungus origin, has caused the abandon¬ 
ment of the cultivation of Lahaina an<l Rose Bamboo canes in certain localities. 

The first symptoms of the disease are observed in the appearance of the plants, 
which seem to be suffering as from drought. The leaves stand upright, are rolletl 
together, turn yellow, and gradually become dry. The low(*r leaf sheaths become 
matted together about the base of the stem, and a white fungus mycelium is found 
among them. 

In Hawaii the root dise^e is also said to affect germination. The fungus (Maras- 
mius sacchari) is essentially a soil fungus and is able to live as a saprophyte on dead 
organic matter in the soil, especially about the base of the cane stools. 

The treatment recommended is the planting of resistant varieties, cultivation and 
liming the soil, destruction of diseased material, and when severe the abandonment 
of cane cultivation for a time. Ratooning is not considered advisable where the 
disease is prevalent. 

The third report on gumming of the sugar cane, N. A. Cobb (Hawaiian 
Sugar Planters* Sta., Div. Path, and Physiol. Bui. 3, pp. 46, figs. 12). —In continuation 
of the publications of the author while in Australia, notes are given on the gumming 
of sugar cane, which is of bacterial origin. 

The author reviews some of the previous publications regarding this disease and 
describes recent investigations as to its origin, spread, etc. In conclusion he states 
that the disease, which is a very distinct one, was first discovered in Australia and is 
due to Bacterium vasculartim. While the course of the disease is somewhat slow, it 
often destroys plants and may cause serious losses to the sugar industry. The dis¬ 
ease may be recognized by the appearance of a yellowish gum or slime on the ends 
of freshly cut stalks. This first appears at the ends of the fibers, but finally runs 
together into large drops. 

The disease is particularly connected wdth the vascular bundles, but may extend 
into the parenchymatous tissue, especially at the base of the arrow, where it causes a 
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kind of rot characterized by the presence 6f much slime in cavities near the top 
of the stalk. Different varieties of cane vary in .their susceptibility to disease, some 
being practically immune. It is said to be of easy control through the selection of 
sound cuttings and the use of resistant varieties. Attention is called to the liability 
of its transfer from one country to another through the medium of slightly diseased 
cuttings. 

The red string of the sugar cane, R. G. Smith (iVoc. Unn, Soc, N. S. WcUeSt 29 
(1904)i pt. Sf pp, 449-4^9f pis, S), —The presence of red-colored fibrovascular bundles 
in sugar cane is said to be not at all uncommon, the phenomenon ap}>earing to accom¬ 
pany several diseases of the cane, as well as in some instances occurring in canes that 
are apparently healthy. 

The author gives a description of a form investigated, to which the name red string 
is given. This was observed in canes otherwise healthy, as well as in plants affected 
with gummosis. Portions showing the red coloration were cut out of cane and 
transferred to culture media, from which the author obtained a mold and several 
species of bacteria. The mold was found under certain conditions to produce the 
reddish color, but did not produce any slime, while the bacteria produced the char¬ 
acteristic slime. Of the 3 species of bacteria isolated only one was found capable of 
producing the crimson red gum in the vessels of the cane. This organism was 
studied and is described under the name Bacillus pseudarnhinusy n. sp. 

The red mold was also studied and is described at some length. The author was 
unable to associate it with any hitherto described species, but from his characteriza¬ 
tion he thinks it will be possible for other investigators to recognize it. 

The crown-gall and hairy-root diaeaaea of the apple tree, G. G. Hbdgcock 
( U, 8, Dept, Agr,f Bur, Plant Indus, Bui, 90y pt, 2, pp, 7, pis, 3 ),—A preliminary report 
is given of investigations on the crown-gall and hairy-root diseases of the apple tree, 
for the purpose of calling the attention of apple growers to the different diseases and 
to interest them in the collection of data regarding the predisposition of varieties to 
these diseases. 

The author’s investigations have resulted in separating what was previously called 
the apple crown gall into two diseases. The disease now designated as crown gall is 
a callous-like gall growth following wounds on some portion of the root system of the 
tree and which rarely occurs above the ground on parts of the trunk or limbs. 

The malady now called hairy-root disease is evidently the same as the one first 
named in New York State Station Bulletin 191 (E. S. R., 13, p. 148) and is charac¬ 
terized both in seedlings and in grafted or budded trees by a stunted root system, 
accompanied with an excessive production of small fibrous roots, often originating in 
clusters from the main or tap root. Galls often occur in connection with the hairy 
root, but these are the results of wounds rather than a form of the disease. 

The apple crown gall is of two types. In one a hard callus is formed on grafted 
trees at the union of the root and scion, or at any other point of the root system 
where wounds occur, and the results of extensive inoculation with this type have 
failed to prove that this disease is of a contagious nature. The second type is a soft 
form more common on seedlings, occurring rarely on grafted trees. These softer 
galls resemble those of the raspberry and peach, in that they are soft and often rot 
off, but it is not certain that they are replaced the following year by a new growth, 
nor is there any proof that they are of a contagious nature. 

Nurserymen are advised to give careful attention to the selection of seedlings for 
grafting and budding, rejecting all that show tufted or hairy roots, as these will 
develop into hairy-rooted trees with a very deficient root system. So far as the 
investigations go, this disease is not contagious. It is hoped that in the near future 
practical means for reducing the percentage of trees affected with these diseases will 
be known. 

2378fi-No. 8—06-5 
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A new apple rot, B. O. Longyear (Co/omdo Sta.. Bui. lOS^pp. ^).—^There 

has been recently observed in Colorado a widely distributed decay of apples and 
pears which seems to be due to an undescribed species of Altemaria. The fungus 
was first reported at the station in 1902, when it was recognized by W. Paddock, 
and some inoculation experiments were made in 1904. 

So far as studied, the fungus attacks only the fruit of the apple, its most common 
point of attack being the blossom end. The affected fruits show dark purplish brown, 
slightly sunken areas at the base of the sepals. This area may remain small and 
scarcely noticeable for a long time, but when the fruit iif placed in storage it is apt to 
increase in extent until the fruit is entirely decayed. In some cases, although not 
usually, the blossom end of the apple is cracked open and the adjoining tissue is 
more or less discolored. 

The rotting caused by the fungus is not so rapid as that caused by many of the soft 
rot fungi, an<l it seems probable that fruit affected by the Altemaria in many cases 
succumbs to some of the more rapidly acting rots which seem to follow it. 

In many cases there is no noticeable evidence of the presence of the fungus until 
the apple is cut through, when the core cavity is found to be blackened or discolored. 
In the majority of such cases the parchment-like lining of the seed cavity is the only 
part to show the discoloration. This appears brownish or blackened and the seeds 
are usually covered with a dark (colored growth of the mycelium. The invasion of 
the core by the fungus api)ear8 to be most common among certain varieties, the 
Winesap being especially subject to this form of attack. The reason for this is found 
in the peculiar structural character of the fruit. Varieties having deep calyx tubes 
seem to be more subject to this form of attack. 

In the case of the pear the fungus has been found on fruit, leaves, and young 
sprouts. The fruit is liable to be attacked at almost any point. On the leaves the 
fungus produces brown spots of consiclerable size. 

The microscopic characters of the fungus are described at considerable length, and, 
although not extensively investigated, it appears from infections that the fungus 
gains entrance to the fruit through the withered stamens and stigmas which remain 
at the blossom end of the fniit. The principal source of infection in the spring 
appears to be diseased fruits, which remain in the orchard, either lying on the ground 
or sometimes clinging to the fruit spurs. The fungus also hibernates on the twigs 
and fruit spurs, as was observed during the past season. Wounds in the fruit caused 
by the larvai of the (jodling moth frequently give entrance to the Altemaria. 

Numerous cultures have been made of the fungus, and inoculation from these 
resulted in the formation of decayed areas in 2 or 3 days. The only fruit besides the 
pear and apple which was inoculated with the fungus was the tomato, but in this 
case it made no progress. 

As previously noted, some varieties of apple are more subject to disease than others, 
and among the pears the Keiffer is the only one which has shown liability to attack. 

No attempt has been made to estimate the amount of injury due to this new rot, 
but it is not believed to be very destructive as compared with some of the fruit rots 
which attack the apple and pear in more humid regions. 

In the absence of experimental work for the control of the Altornaria rot the 
author suggests clean culture, the use of fungicides, and the rejection of those varie¬ 
ties which are particularly susceptible to the attacks of the fungus. 

Oalifomia vine or Anaheim disease—its cause and nature, H. Hoops (How 
to make grape culture profiuible in California. Wrights, Cal.: Author, 1904, pp. 3-3).— 
The author has been making a special study of the California vine disease and claims 
that its prime cause is the great change in the moisture content of soils from wet in 
the spring to dry during the latter part of the summer. 

If the soils always wet or always dry there would be no disease. In order to 
. prove thiisi claim tb© aatber irrigated vines of susceptible varieties during the early 
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part of June by soaking the ground thoroughly, after which the water was shut off 
and the ground became exceedingly dry. Some of the vines showed the attacik of 
disease the first summer, while others did not show it until the second. All vines in 
the same vineyard that were not irrigated remained healthy. 

The author discusses the resistance of varieties to this disease, and suggests com¬ 
bating it by the use of resistant stocks. 

Black rot and its treatment, A. riiuNKT (7>Of/. Aijr. et Vit. {Ed, VEst,)^ 26{190r>)^ 
No. 17 y pp. 509-518). —It is claimed that by destroying all drie<l grapes that remain 
on the vines in the fall and careful attention to the i>eriod8 wluiii the black-rot fungus 
appears, it will not be necessary to extensively spray vineyards every season. If 
these suggestions are rigorously followed over large areas, the author believes that 
black rot and the destruction it causes could be almost wholly eliminated. 

Treatment of mildew, L. Deorully {l*rog. Agr. et Vit. {Ed. VEst), £6{1905)y 
No. 17 j pp. 505-507). —Formulas are given for the preparation of basic and neutral 
solutions of Bordeaux mixture and Burgundy mixture, with suggestions for the use 
of these fungicides in dry and wet regions where mildew alone is to be expected or 
where black rot also occurs. 

The proper application of copper fungicides, L. Degrully {Prog. Agr. et. Vit. 
{Ed. VEst)^ (/.W), No. 16^ pp. 477 y 478). —For combating black rot of grapes the 
author strongly recommends the use of dilute solutions of copper. It is said that 10 
hectoliters of Bordeaux mixture containing 1 per cent of copper gives better results 
than 5 hectoliters of a 2 per cent solution. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

The destruction of birds by the elements, 1903-4, E. H. Forbush {Agr. of 
Mtm.^ 1908 j pp. 457-508^ pi. 7, fign, 8). —During 1903, the spring, especially the month 
of May, was drier than had been reported for Massachusetts for the previous 30 years. 
This led to a scarcity of water and insects and was followed by extensive forest and 
grass fires. The month of June following showed an unusual rainfall and cold 
weather, while the winter of 1903-4 was one of unusual severity. The drought and 
forest fires of spring combined with the heavy rains and floods of June and the 
severe weather of winter destroyed the food and the eggs and hosts of various spe¬ 
cies of birds and the adult birds themselves in large numbers. 

Detailed notes are given from reports received from correspondents regarding the 
effects of these severe climatic conditions in destroying birds. Suggestions are made 
regarding nesting boxes and other means of protecting birds. 

The quail, the best insect and weed exterminator, 10. Harris ( Toronto: W. 
Briggs, 1905, pp. 11). —The habits and food of the quail are discussed in considerable 
detail with especial reference to the value of this bird in destroying injurious insects 
and weed seeds. 

Fruit-eating birds, C. French, Jr. {Jour. Dept. Agr. Victoria, S {1905), No. 5, pp. 
S64-370). —Notes are given on the distribution, breeding season, and feeding habits 
of a considerable number of birds which feed upon fruit in New South Wales. 

Report of committee on gypsy moth, insects, and birds, A. Pratt kt al.* 
{Agr. of Mass., 1903, pp. 220-925, pi. 1). —During 1903 climatic conditions w'ere 
unfavorable to the spread of insects. Numerous complaints were made, however, on 
the injuries due to gypsy moth. The moth was found present in large numbers in 
Medford, Malden, and Melrose. Since the pest occurs abundantly along railroads 
and about depots, it is suggested that railroad transportation may ultimately be 
responsible for distributing the insect very widely. 

Some miscellaneous results of the work of the Bureau of Entomology, 
VIII {U. S. Dept. Agr., Bur. Ent. Bid. 54, pp- 99, pis. 4, figs. 20). — The sugar cane 
beetle, E. S. G. Titus (pp. 7-18).— Ligyrus rugxceps injures cane before the tips appear 



782 


SZPEBIMEirT STAnOK BEOOBD. 


above ground and about 1 to 2 in. above the base of the stalks. Com is similarly 
attacked. The life history of the pest is outlined and notes are given on its enemies. 
In preventing injury infested fields should not be planted until spring, rubbish 
should be cleared up, and corn should not follow cane. The pest may be reduced 
by hand picking. 

Report on a Mexican cottonped, the ^^conchuela,'^ A, W. Morrill (pp. 18-34).— Penta- 
toma ligcUd was studies! in Durango, Mexico. A technical description of the pest is 
given, with notes on the food plants. Adults feed on^ the bolls, stem, and leaves. 
The number of eggs ranges from 20 to 40 and the period of incubation is about 8 
days. The bugs may be hand picked or brushed into pans containing oil. 

The mgar-beet rrovm borer, R, S, G. Titus (pp. 34-40 ).—Halstea undulcUella was 
found injuring sugar beets in Washington, Oregon, and California. The larvse tun¬ 
nel from the base of the leaves down through the root. Tne insect is descrioed and 
notes are given on its distribution. The pest may l)e partly controllen by thorough 
cultivation of the soil about the time when the larvie are mature. 

The dock false-wormy F. IL Chittenden and E. >S. O. Titus (pp. 40-43 ).—Taxonus 
nigrisorna feeds on dock and sugar beets. The pest may best be controlled by eradi¬ 
cating dock and knotweed in the vicinity of beet fields. 

The pepper weevily C. M, Walker (pp. 43-48 ).—Anthonomus nneotinctus is reported 
as injuring sweet peppers in Texas since 1903. The pepx>ers become infested imme¬ 
diately after the blossoms fall. The life history of the pest is outlined in considera¬ 
ble detail and notes are given on its feeding habits. Arsenk»ls are probably of little 
use against this insect. All infested peppers should be gathered and destroyed. 

Cold storage for cowpeasy J. ir. T, Duvel (pp. 49-54).—Kxperiments in combating 
weevils in cowpeas showed that cowpeas may be kept free from weevils by maintain¬ 
ing them at a temperature of 32-34®, This process does not injure the seed and may 
be applied for 15 to 25 cts. per bushel per season. The storage room should be 
kept dry. 

The larger canna leaf-rollery F. if, Chittenden (pp. 54-58 ).—Calpodes ethlias attacks 
canna in South Carolina and Alabama. The pest is deHcril)ed, with notes on its life 
history and distribution. It may be readily controlled by hand picking from infested 
leaves. 

Grasshopper conditions in Nehraskay northeastern Coloradoy Wyotningy Montanoy and 
western Kansas during the summer of 1904j L, Bruner (pp. 60-64).—A brief account is 
given of injuries due to various species of grasshoppers, imiluding Melanoplus differ- 
entialisy M, hivittatuSy M. atlanisy Camnula pelludday etc. 

The bulletin also includes short articles on Galerucella nymphtvu y Ck)lorado potato 
beetle in Great Britain, hydrocyanic-acid gas for cigarette beetle, Fuller*s rose beetle, 
Castnia licus in sugar cane, Rhizobius lopkanthiCy mosquitoes, Aniicarski gemmatilisy 
cabbage worm, Monocesta coryliy plum"gouger, Epilachna borealisy liydrocyanic-acid gas 
for bed bug, red spider on cotton, etc. 

Thirty-fifth annual report of the Entomological Society of Ontario, 1904 
(Ann. Rpt Ent. Soc, Ontarioy S6 {1904)y pp* 11^, pl9* 2y figs, 61 ),—At the forty-first 
annual meeting of the society held at London, Ontario, October 26 and 27, 1904, a 
number of papers were read and reports submitted, some of which are of sufiicient 
economic importance to be briefly noted in this connection. 

Brief reports were made on the insects of the year in different districts of Ontario, 
attention being called to some of the more conspicuous insect injuries noted during 
the year. Reports were also received from the various branch societies. Insects 
and weeds in the Northwest Territory were discussed by T. N. Willing. Box elder 
was greatly damaged by the larvae of Hibernia tiliaria and quaking aspen by Clisio- 
campa fragilis. The beet webworm was also observed in considerable abundance. 

W. Ziochhead discussed a number of insect problems. During the season plum 
MOd applo curculios were abundant and Phoxopteris nvbeculana caused considerable 
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damage to apples. Notes are also givm on various garden insects; borers on the 
hollyhock, Aquilegia, and dahlia; spring-tails in primroses; household pests, bot 
flies, and other injurious insects. The author made a test of two formulas of lime- 
sulphur wash, the first containing 26 lbs. lime, 20 lbs. sulphur, and 12J lbs. sal soda 
per barrel of water, and the second containing 30 lbs. lime, 15 lbs. sulphur, and 6 
lbs. caustic soda per barrel of water. After careful application of these two forms of 
wash it was found that excellent results were obtained with both and that little 
difference could be seen in their effectiveness. Attention is also called to the recent 
progress in entomological study including the importation of parasitic and predace¬ 
ous enemies, the development of effective insecticides, study of malaria, etc. 

The distribution of insects in the Great Basin was discussed by H. F. Wickham, 
and insects injurious to orchard crops in 1904 were considered by J. Fletcher. 
The latter called attention to the comparative scarcity of the pea weevil, the 
attacks of asparagus beetles, cabbage aphis, cutworms, beet-leaf miner, cabbage 
worms, carrot fly, San Jos4 scale. New York plum scale, squash bug, and insects on 
house plants. The same author briefly reviewed some of the entomological work of 
.904. 

The report of the society also contains a list of insects captured during the year; 
notes on basswood insects by A. Gibson, and on the columbine borer {Papaipema 
purpurifascia) oy A. Gibson; a list of insects collecte<l at night by J. D. Evans; spin¬ 
ning methods ol the polyphemus moth by J. W. Cockle; insect names by J. B. 
Williams, notes on tne insects of 1904 by C. Stevenson; insects affecting the oak and 
food nabits of certain hymenoptera by T. W. Fyles; an elementary study of insects 
Dy W- Locnhead, and the pear-tree psylla by G. E. Fisher. 

Leaf Boppera and their natural enemies, K. C. L. Perkins (Hawaiian Sugar 
Planters^ Sla T>iv. FM. But ly pt», 5y pp, 159-~lSty ph. 3; d, pp, 187-W5y pis. 3; 7, pp. 
806-238y pU. 4{ 8y pp, 239-267y pis. 3 ).—Earwigs occasionally do damage to garden 
plants, hops, etc. Some of these are also insectivorous. Among the eight species 
of earwigs in Hawaii five have been observed in cane fields and two seem to be of 
some importunce in destroying leaf hoppers. These species are Chelisoches morio and 
AnisolaMs annulipes. These are described in all their stages. Notes are also given 
on Chrysopa microphyay Baccha siphaniiciday and B. mmiobia. The last two species 
belong to the family Syrphidse and are described as new. 

The family Mymaridte contains a number of parasitic insects which live upon vari¬ 
ous orders of insects. One of the most important species as a parasite of leaf hoppers 
is Paranagnis oj/tahilis. Various other new species of this family are described, and 
notes and descriptions are also presented of new species of Proctotrupoidea. 

Mention is made of a number of enemies of leaf hoppers found among Orthoptera, 
Coleoptera, and Hemiptera. The most important predaceous insect discussed is the 
grasshopper Xiphidium varipennCy which is described as a new species. This species 
is largely insectivorous and feeds during all its stages on various insects. The young 
grasshoppers were observed catching and eating nymphs of the leaf hoppers. An 
examination of the stomach contents of these grasshoppers showed that 21 per cent 
of them contained insect remains. Notes are also given on X, laiifrmSy CaUineda 
testudinariay Coccinella repanduy Verania frenatay and a number of Hemiptera. 

Notes are given on three other families of parasites, Encyrtidie, Eulophidae, and 
Trichogrammidae. Particular attention is given to the classification of the parasites 
of these families with descriptions of new genera and species. A brief bibliography 
is added and a table given of the species discussed. 

Combating scale insects, Trabut (Bui, Agr. Alghie et TunisHty 11 (1906) y No, 
10^ pp, 216-217). —Particular attention is given to the control of scale insects on 
orange trees. While good results may be obtained by the use of various forms of 
petroleum emulsions, these remedies are considered difficult to prepare and apply, 
lime-sulphur-salt wash is recommended as a reliable insecticide for scale insects on 



784 


EXPERIMENT STATION RECORD. 


oranges. Good results have also been obtained from the use of a mixture containing 
5 kg. sulphate of iron and 6 kg. lime per 100 liters of water. 

May flies and midges of New York, J. G. Needham, K. J. Morton, and O. A. 
JoHANNSEN (N, Y. State Mus. Bui 86, pp, 352, ph, 37y Jigs. This constitutes the 

third report on aijuatic insects based on investigations conducted under the direction 
of the State entomologist. 

A special account is presented of the summer food of the bull frog as observed at 
Saranac Lake. The inset^t and plant food of the bull frog is classified in a tabular 
form according to i ts systematic position. Special notes are also given on the different 
kinds of food found in the stomach of the frogs examined. 

The greater part of the bulletin is occupied with a biological account of Epheme- 
ridfe, Hydroptilida?, and nematocerous Diptera. The habits and life history of 
many of the species are considered. Analytical tables are presented for the ready 
identification of the species and many new' species are described. A bibliography 
relating to the subject is also given. 

Report of the entomologist, C. B. Simpson (Transvaal Dept. Agr. Ann. Rpt. 1904y 
pp. 345-352). —A brief account is given of the equipment of the entomological depart¬ 
ment, legislation regarding injurious insects, orchard fumigation, beekeeping, locust 
destruction. Nodus cardlnalis, and insects injurious to man, plants, and stored 
products. 

The monthly bulletin of the division of zoology, H. A. Surface (Penn. Dept. 
Agr., Mo. Bui Dir. ZooL, 3 (1905), Nos. 2, jyp. 33-64; 3, pp. 65-96; 4, pp* 97-128; 5, 
pp. 129-160, pis. 2, jigs. 5). —Brief discussions are presented of plant lice, cabbage 
root-worm, scale insects, nursery inspection, flies, fumigation of buildings, fall w'eb- 
w'orm, ijreservatioii of birds, canker w'orms, Hessian fly, etc. A spraying calendar 
is also given. 

Cooperative spraying experiments, M. V. Slingerland (New York Cornell 
Sta. Bui. 235, pp. 81-98, Jigs. 10). —A series of cooperative spraying experiments for 
different purposes have been carried out with various fruit men with the result that 
while no ne>v discoveries have been thereby secured the experiments have served as 
object lessons for neighboring fruit growers. 

In spraying for plum curculio some of the fruit men reported no beneficial results 
on account of the fact that the curculio did not appear in large numl)er8. Others, 
how'ever, found benefit from the use of arsenate of lead at the rate of 2J lbs. per 50 
gal. of water. Three applications were made, just before blooming, just after the 
petals fell, and again about a week later. The author recommends that arsenate of 
lead should be applied at least twice at the rate of 3 or 4 lbs. in 50 gal. of water or in 
Bordeaux mixture. The New York fruit growers appear to consider it unwise to 
cultivate cherry orchards late enough to affect the plum curculio. One fruit grower 
sprayed for the quince curculio at the rate of 2} lbs. of arsenate of lead i>er 50 gal. 
of W'ater. Two applications w'ere made and the results were favorable to the con¬ 
tinued use of this method. 

Further experiments in spraying for the control of the grape root-worm indicate 
that this pest may be satisfactorily kept in check when grapevines are sprayed with 
arsenate of lead at the rate of 8 lbs. per 100 gal. of water. The total expense of 
spraying is about $3.25 per acre, and an examination of grapevines showed that in 
many cases the insects were entirely eradicated. The leaves on sprayed vines 
remained green and healthy long after untreated vineyards began to look brown. It 
is believed that two applications of arsenate of lead will be necessary, one as soon as 
the beetles appear and the other about a week or 10 days later. 

A comparative test was made in the preparation of Bordeax mixture from ordinary 
line and “ new process’* lime. It appears that some dealers sell air slaked lime for 
prepared limes. It should be remembered that in order to make a satisfactory Bor- 
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deaux mixture it is necessary that the lime be capable of combining chemically with 
the copper sulphate. 

One satisfactory method of making Bordeaux mixture was found to be to have 
three barrels emptying by a faucet into a common trough connecting with the spray 
tank. In one barrel 15 lbs. of copper sulphate is dissolved in 50 gal. of water, in the 
second from 18 to 20 lbs. “new process’* lime is dissolved in the same manner, 
while the third barrel is filled with clear water. After the conUuits of the barrels 
have been thoroughly agitated all three barrels are opened and the materials flow 
together into the spray tank. In these experiments it w^as found that prepared 
limes cost somewhat more than stone lime but they possess an advantage in that all 
the material could be used, while this is not true with ordinary stone lime in barrels. 

The insect pests of cotton, H. A. Ballou ( Went Indkui JiuL,6 {190,5) ^ No. 2^ 
pp. 12S-129 ).—In this article the author discuases the habits, life history, and the 
medial measures against cotton worm, red maggot, fJriophyeH ijomjpiiy and other 
cotton pests. 

The cotton red spider, E. S. (r. Titus {V. S. Dej)t. Agr., Bur. Ent. Circ. 65^ pp. 
5j Jigs. 2). — Tetranyrhus gloveri cames injury to the cotton plant by feeding chiefly 
on the underside of the leaves, but occasionally attacks all parts of the plant. While 
under the leaves the mites are protected by a loose web. 

The life history and means of distribution of this pest are briefly indicated. Sev¬ 
eral species of predaceous insec^ts prey upon the mitc‘S and their eggs. The cultural 
metluMls of control of the pest inchale rotation of crops, destruction of i;otton stalks, 
deep plowing, and burning and destruction of weeds and rubbish. For spraying 
infested plantations the author recommends the use of sulphur, lime-suliMmr wash, 
lye-sulphur wash, or kerosene emulsion. 

Insect enemies of tobacco in Hawaii, I). L. Van Dine {J la wail AVa. Bui. 10 ^ 
pp. lOyJigs. 6). —Notes are given on the habits, life history, and means of combating 
the more important insect pests of tobacco in Hawaii, including cutworms, tobacco 
flea beetle, Phthorimxa operculeUa^ false bud worm, tobacco horn worm, Adoretus 
umbrosuSj and cigarette beetle. Notes are given on the occurrence of these pests and 
remedies suggested which are suited to Hawaiian conditions. 

Review of the insect pests affecting sugar cane, II. A. Balu)U ( West Indian 
Bul.j 0 {1.90S)y No. 1, pp. S7-47). —In this article a concise sumniary is given of 
known facts regarding some of the most injurious pests of sugar cane, including 
Biatrim saccJiarali^j Bphenophorm sericeusy Biaprepes ahhreviatusy Castnia licn.% and 
other pests. Kecommendations were made regarding the most effective metho<ls for 
controlling these insects. 

The joint-worm, F. M. Webster ( U. S. Dept. Agr., Bur, Ent. Circ. 6V;, pp. 5, 
Jigs, 5). —This pest occurred in great numlTers in 1905, j)articularly in Indiana and 
Virginia. The insect is dcstTibed in its different stages to assist in its recognition. 
No direct and effective remedies are known. Cultural methods for use in reducing 
the ravages of the pest include the use of fertilizers, thorough cultivation, burning 
stubble, and rotation of crops. 

The cottony grass scale, Ejjith M. Patch {Maine Sta. Bui. 121y pp. 169-180^ pis, 
2), —The cottony grass scale {Eriopeltis festucic) did not attract much attention until 
1904, when it occurred in large numbers and caused extensive injury to grass lands. 

It was noticed in 1905 that the insect had spread very rapidly in localities where 
infestation was observed during the previous year. The number of eggs in each sac 
is 600 to 700, and under favorable conditions it is apparent that the pest may mul¬ 
tiply rapidly. The insect is held in check to some extent by unfavorable weather 
conditions, the prevalence of rust upon grasses, predaceous insects, overcrow^ding, 
and parasites. Since the insect passes the winter in the egg stage attached to grass 
blades above ground, it is a simple matter to control it by burning infested grass 
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land. In one instance where this was tested in the spring of 1905 the scale insect 
was almost entirely destroyed by a single treatment 

Detailed notes are given on the life history of the insect It seems to attack chiefly 
June grass and red top. A list is given of the parasites bred from the pest and brief 
notes are given on the literature relating to this subject. 

Control of codling moth, T. W. Kirk {New Zeal, Dept, Agr,^ Dive, Biol, and 
H&rt, Bui. 6, pp, 7).—Tests were made of the eflBiciency of spraying trees with Paris 
green, resin solution, a combination of arsenic and soda, arsenate of lead, and kero¬ 
sene emulsion in the control of codling moth. The amount of clean fruit after the 
application of these insecticides varies from 81 to 89 per cent. 

Descriptions of three species of fruit flies, T. Broun {New Zeal, Dept. Agr.^ 
Dive. Biol, and llort. Bui. 4y pp. pi. i).—The author describes as new with notes 
on their habits and life history Tephritee xanthodeSy Lonchsea eplendida, and Drosophila 
ampelophUa. 

A mite disease of grapevines, F. Bceuf {Bui. Agr, Alghie ei Tunieky 11 {1905)y 
No. 10y pp. ^17-221 ).—Considerable injury has been done to grapevines in Tunis by 
Ccepophagm echinopue. This mite attacks the roots of grapevines and ultimately 
causes the death of the plants. Ordinarily the pest feeds upon dead wood and 
detritus, but may attack sick grapevines which have a low resisting power. 

The application of bisulphid of carbon to the soil around infested vines has been 
found to yield excellent results. In some cases single treatment with 300 kg. per 
hectare was sufficient but, as a rule, 2 treatments requiring 400 kg. per hectare were 
more satisfactory. 

Insects attacking cacao in the West Indies, H. A. Ballou (West Indian Bul.y 
6 {1905)y No. ly pp. 94-98 ).—Notes are given on the habits, life history, and means 
of combating a numl)er of insect pests of cacao, including Steircuttoma depreeeumy 
Phyeopue ruhrocinHay etc. 

The cottony maple scale, J. G. Sanders {U. S. Dept. Agr.y Bur. Ent. Circ, 64f 
pp. 6y figs. 4 )-—The economic importance of the cottony maple scale is discussed with 
notes on its food plants, habits, life history, parasites, and predaceous enemies. 

In some cases the natural enemies of the scale are quite effective in reducing its 
numbers. Occasionally, however, the pest multiplies to such an extent that artificial 
remedies must be applied. For this purpose infested trees may be trimmed in the 
fall and sprayed with kerosene emulsion or whale-oil soap. In the summer a weak 
kerosene emulsion (not more than 10 or 12 per cent) may be used in cases of exces¬ 
sive infestation. 

The bronze birph borer, M. V. Slingerland {New York (hmell Sla. BuL, 234y 
pp. 66-78y figs. 5 ).—Agrilus anxius is reported as having greatly injured or destroyed 
European white birch on the Cornell campus and elsewhere. 

The presence of this insect may be recognized from the hole through which it 
enters into the bark, by the dying of the top branches of the tree, and by the ridges 
which develop over the burrows of the insect on the branches. The pest is described 
in detail with notes on its life history and on previous records of its occurrence. 
This insect is widely distributed throughout northern United States and Canada. It 
attacks all kinds of birch trees and occasionally willows. 

The bronze birch borer hibernates as a full-grown grub and appears in the spring, 
after which it lays its eggs probably in the crevices of the bark. There is one brood 
annually. The pest is preyed upon by woodpeckers and also by at least one parasite, 
Phasganophara sulcata. There appears to be no way of preventing the borer from 
laying its eggs upon the birch and the only practical way of checking its ravages is 
promptly to cut and bum infested trees during the winter or at least by May 1. 

Ants, W. W. Froggatt {Agr, Oaz. N. S. Wales, 16 {1906), No. 9, pp. 861-866, 
pi. i).—The appearance and habits of various species of native Australian ants are 
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disonwed with reference to their economic importance and methods of destroying 
the injurious species. 

Introduction of bees to Australia, A. Gale {Afjr, Gaz. N. S. Wtilesj 16{190S)f 
No, 9f pp, 84S~S6g ),—An historical statement is presented regarding the first importa¬ 
tions of bees to Australia and the difficulties which the bee raisers experienced in 
combating foul brood and other diseases of bees. 

BeerOulture, I. Hopkins (New Zeal. Dept, Agr.^ Din. Biol, and llort. Bui, J, pp, 
^)*—-A. general account is presenteil of the use of comb foundation, 
method of ripening extracte<l honey, the symptoms and treatment of foul brootl, 
the treatment of bee moth, and the relation of apiculture to various lines of 
agriculture. 

The nutrition of the bee, T. Cherry (Jour, Dept. Agr. Victoria^ S (1905)^ No. 6y 
pp. 499 ^ 474 ),—Attention is called to the importamje of proper foo<l for the develop¬ 
ment of larval bees. The composition of pollen from different plants varies greatly, 
particularly with regard to the amount of protein. An adequate supply of protein is 
considered quite necessary to the development of a vigorous colony, and where any 
doubt is felt regarding the composition of pollen or other bee food a supply of rye 
flour should be provided. Rye flour is api>arently l)etter than wheat Hour, which is 
likely to become caked in a hard mass. 

POODS—HITMAN NTTTHITION. 

The relation of population to food products, Y. Guyot (Le rapport de la 
population et des mbfvstances. Nancy: Berger-Levrault tC* Co., 1905^ pp. ^ 4 ).—On the 
basis of statistics, the author discusses meat and wheat production in proportion to 
the population, and believes that for the last 70 years the production has not kept 
pace with the increase in population. Intensive agriculture is, therefore, considered 
a necessity. 

The seaweed industries of Japan and the utilization of seaweeds in the 
United States, H. M. Smith (Extr. from Bui. Bur, Fisher in [U. /?.], ^4 (7904), pp^ 
1S3-181, pU. 6, figs, SS),’—k number of marine plants are used in Jaj^an as food, for 
fertilizer, and in other ways. The character and extent of the seaweed industry is 
discussed and the different seaweeds described in detail. The autlior also describes 
the Irish moss industry of Massachusetts and discusses other seaweeds which are 
used to a greater or less extent in the United States, and suggests ways in which the 
use of seaweeds may be increased. 

Report of the Commissary-General to the Secretary of War, J. F. Weston 
(Rpt. Commie, Gen, [ U. 8. Army], 1906, pp. 91),—In addition to the usual data regard¬ 
ing the resources and expenditures of the Commissary-General, some information is 
given regarding the army training school for bakers and cooks at Fort Riley, Kans. 
The testing of flour, rations in the Philippines, and related topics, and tests of methods 
of cooking without fire are very briefly alluded to. 

Food legislation, W. D. Bigelow (N. Y. State lAhr. Bui. 97, pp, kl-kS).—ln a 
review of food legislation enacted in 1904 the author states that no general food laws 
were enacted during the year and that new food laws of even limited scope were 
few. The modifications of existing laws* are briefly spoken of. In the author’s 
opinion they were not sufficiently numerous or sufficiently important in their bear¬ 
ing to call for an extended notice. 

Review of the literature of composition, analysis, and adulteration of 
foods for the year 1904, A. J. J. Vandevelds and M. Henseval (Separate from 
Bui, Serv. SurveiU, Fabric, et Com. Dearies Aliment,, 1906, pp, 104) •—In this, the fifth 
annual volume, titles are reported of articles on analytical methods, apparatus, water, 
food products, preservatives, spices, and related topics. Notes explaining the char- 
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acter of the articles cited supplement the bibliographical data in a number of cases. 
For earlier work see E. S. R., 16, p. 999. 

Pure food {RpL Bur, Agr.^ lAibor and Indm. Mont.y 9 {1904)^ pp* —The 

Montana statutes wliich relate to pure food are summarized and the fact pointed out 
that the State has no piire-food law. Some data regarding the extent of adulteration 
in the State and an article on the importance of milk and meat inspection to 
the public health by T. J. Sullivan are also included. Sixty-five per cent of the 
foods and vinegars examined were found to be adulterated or sophisticated. 

Food preservatives, their advantages and proper use. The practical 
versus the theoretical side of the pure-food problem, R. (1. Eccleh {New York: 
D. Van Nostrand Co., 190/^, pp. VI^ —The author believes that used in a reason¬ 

able way there is less danger from the ordinary food preservatives than from bacteria 
and other micro-organisms whose growth and development they hinder. The ma¬ 
jority of his opinions and deductions favoring the use of preservatives are not in accord 
with the consensus of opinion of food chemists. The volume contains an introduction 
by E. W. Duck wall. 

Coloring matters for foodstuffs and methods for their detection, W. G. 

Bbrry ( IJ. S, Dept, Agr,j Bur, Chem, drc, VP- 40). —The introduction states that 
this summary of data on the classification and detection of coloring matters, which 
was presented as a report to the Association of Official Agriimltural Chemists, is 
regarded as preliminary and is published in the hope of eliciting suggestions and 
criticisms. The classification of colors includes coal-tar color lakes, natural colors of 
vegetable and animal origin, organic lakes, mineral pigments, and coloring compounds. 

The use of coal-tar colors in food products, H. Likber {New York: Ji. lAeher 
A Co.f 1904’, PP- loO; rev. in Jour. Amer. Chem. Soc.y ‘J7 {1905) ^ No. 10 ^ p. 1S64 )-— 
The main portion of this volume is taken up with an account of physiological exiieri- 
ments with dogs and rabbits on the effects of coal-tar (colors given hypodermic¬ 
ally and in food. It is apparently very largely a translation of T. Weyl’s Die Theer- 
farben. 

A summary is also given of the laws of different countries relating to the use of 
coal-tar colors in foods. The author urges that dealers in colors intended for food 
products be forced to sell only colors which have been dernonstmted to be harmless 
and that manufacturers of food products should exercise more care in selecting colors. 

The composition of West Indian foods as shown by analyses made in the 
laboratory of the Colonial Museum at Haarlem, M. (trbshoff jbt al. {BuL 
Kolon. Mus. Haarlem^ 1904^ No. :i0. Sup.; 1905^ No. 33y AVap.).—Continuing earlier 
work (E. S. R., 15, p. 495) analyses are reported of 150 food products obtained 
from Suriname and Curasao. 

Some of the materials analysed were corn meal of local production, rice, yams, taro, 
yautia or tannia, banana flour, breadfruit flour, colocasia flour, cactus flour made from 
the stems of a variety of Cereus, ca.ssava, breadfruit, mango, passion flower fruit, 
mammea, guava, papaya, spondia, memordica, banana, pineapple, rose apple (Eu¬ 
genia jambosa)^ sapodilla, tamarinds, beans, peanuts, carcoyar nut, and various other 
fruits and nuts, as well as vegetables, meat, fish, etc. 

Analyses of some Martinique food plants, P. Ammann {Agr. Prat. Pays 
ChaudSy 5 {1905)y No. S^y pp. 4S9y Analyses of several samples of yautia and 

yam are reported. 

The value of wheat for bread-making purposes. Experiments and analy¬ 
ses, F. F. Bruynino, Jr. {Separate jrom Arch. Teylery 2. ser.y 9 {1905)y pi. 3-4$ PP- ^17y 
pis. 4) - —An extended series of investigations is reported on the composition and 
bread-making value of a number of varieties of wheat of special importance in the 
Low Countries. The experimental and analytical methods followed are described 
and a huge amount of data is summarized regarding the work of other investigators. 
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A study of durum wheat, F. A. Norton {Jour, Amer. Chem. Soc.y£7 {1906) y iVo. 
8y pp, 999-934) .^The investigations reported with dunim wheat were carried on at 
the South Dakota Station, and the results have been in part noted from another 
publication (E. S. R., 17, p. 269). 

Durum wheat products are noticeably sweet. Analyses showed that Kubanka 
durum wheat contained 3.26 per cent sugar and Blue Stem 1.42 per cent, invert sugar 
and soluble starch being absent in both wheats. Approximately 1.26 per cent 
dextrin was also found in the Kubanka wheat. 

In the discussion on macaroni making the author states, on the basis of [)ersonal 
observation, that most of the American macaroni is made from bread wheat, yet he 
is convinced that the durum wheats are greatly superior for the manufactimi of mac¬ 
aroni and other edible pastes. He also considers durum wheats well adai)ted for the 
manufacture of breakfast foods. 

“Of the different varieties which have l)een employed for trial at the South Dakota 
Exi)eriment Station and Highmore substation, Kubanka, Pererodka, Beloturka, 
Arnautka, and Yellow Gharnovka have given considerably the best results. “ 

The nutritive value of different sorts of flour, P. Faitvkj. {(bmpl. Rmd. Acad. 
Sci. [Paris'\y I 40 {1906)y pp. 1494-14 ^)-—The experiments with man reported were 
made with white flour, whole-wheat flour, and brown army bread. 

The whole-wheat flour bread did not offer any ad vantage over the brown bread. 11 
did not furnish more digestible phosphoric acid, while it diminished the excretion of 
urea, produced an appreciable (pmntity of purin, irritated the intestine, and dimin¬ 
ished the assimilation of other nutrients. The army bread gave iK'tter results than 
the white bread. 

The assimilation of whole-wheat bread, P. Fauvel (Compt. Rend. Soc. Rial. 
[Paris'] y 60 {1906)y No. 6y pp. 959-254). —Continuing work noted above the author 
studied the comparative value of whole wheat and white bread. In spite of its high 
protein content the whole-wheat bread caused a diminution of the urea excreted 
amounting to 2.4 gm. per day on an average, while it increased the excretion of 
xantho bodies and uric acid and the proi>ortion of these bodies to urea. Although 
whole-wheat bread contains a large amount of phosphoric ticiil it did not increase 
the urinary excretion of this constituent. 

The formation of acid in mixtures of flour and water under the influence 
of bran, G. Geisend()rper ( Fnaug. Diss.y Univ. Wdrzlmrgy 1904; abs. in Hgg. Rand- 
schauy 15 {1905) y No. 20y p. m54).—Mixed with water rye flour becomes more acid 
than wheat flour and coarse flour more acid than flne. When mixed with water 
under similar conditions more acid is formed from bran than from flour and from flour 
containing bran than from flour without it. In this acid formation the phosphorus 
compounds in the bran are of importance and very probably the bacteria which are 
also present. 

Testing wheat flour for commercial purposes, H. Snyder {Jour. Amer. Chem. 
Soc.y 97 {1905) y No. 9 y pp. 1068-1074 ).—Physical and chemical tests, it is the author’s 
belief, should both be used in testing the quality of wheat flour. For another 
discussion of this topic by the author see E. S. R., 17, p. 113. 

The use of talc as a coating or polishing material for pearl barley, rice, 
millet, and dried peas, H. Matthes and F. MAllbr {Ztschr. Offentl. Chem.y 11 
{1905)y pp. 76-89; abs. in Analysty 30 {i905)y No. S51y p. 906).—Oi 25 samples of 
pearl barley examined, 16 were free from talc, 5 contained less than 0.2 per cent, 
and the remainder 0.2 to 0.63 per cent. 

It was found that by shaking the grains with talc more than 2 per cent would 
adhere to the barley. The presence of talc can be detected by shaking the grains of 
barley with water, allowing the mixture to settle, and examining under a micro¬ 
scope. The amount present may be ascertained by igniting 25 gm. of the grain, 
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extracting the ash with hydrochloric acid to remove magnesium compounds, etc., 
naturally present, and analyzing the residue. Talc was also found in a number of 
samples of rice, millet, and peas. 

A soy bean bread containing no starch, Bardet (Bui, Gin, Thh, Mid, et 
Qiirurg,, 149 (1906), p, 181; ahs, in Biocheni, CenM,, S (1906), No, 19-W, p, 64^),— 
An analysis of a soy bean bread is reported. 

Studies of canned meat, E. Carlinpanti and A. Manetti (Arch, Farmatol, Nper, 
e Sci, Aff,, 4 (1906), No, 7-8, pp, S46-S68), —Detailed analyses of new and old sam¬ 
ples of canned meat are reported and discussed. The preserved meat was provided 
by the Italian minister of war. 

Liebig’s meat extract, I. F. Kutscher (Zischr, Untersuch, Nahr, u, Genussmtl,, 10 
(1906), No. 9, pp. 528-6S7; ZenthL Physiol., 19 (1906), No. 16, pp.604-608).— Accord- 
ing to the author’s conclusions meat extract does not have a uniform composition, 
and bodies which are occasionally found in it should not be considered as necessary 
constituents of muscular tissue. The bodies which he identified were ignotin, 
methylguanidin, carnomuscarin, neosin, novain, and oblitin. 

Chinese duck egg yolk, H. LUhrig (Ber, Chem. Untersuch. Amt. Chemnitz, 1904y 
p. 20; ahs. in Ztschr. Untersuch, Nahr, u. Genussmtl., 10 (1906), No,4i pp.266, 266 ),— 
Chinese duck egg yolk alone and mixed with the yolk of hens’ eggs is imported into 
Europe in large quantities for use in the manufacture of noodles and other egg pastes. 
A sample of such duck egg yolk which tlie author examined contained 7.18 per cent 
fat and 1.285 percent total phosphoric acid, of which 0.906 gm. was soluble in boil¬ 
ing alcohol and 0.879 gm. insoluble. 

The spoiling of eggs, II. Schlegpl (Ber, Untersuch, Anst. Numberg, 1904y pp* 9, 
10; ahs, in Ztschr. Untersuch. Nahr, u. Genussmtl., 10 (1906), No. 4f p* 266). —It was 
found that good eggs did not spoil or ‘*rot** when kept in intimate c tact with rot¬ 
ten eggs for 8 days at a temperature of 25® C. They did, however, take up the 
offensive smell of the spoiled eggs. This investigation was undertaken to determine 
the possibility of fresh eggs spoiling quickly when contaminated with rotten eggs. 

Studies of spoiled canned vegetables, J. Belser (Arch. Hyg,^ 64 (1905), No. 2, 
pp. 107-148). —The results of bacteriological studies of spoiled canned goods, of the 
chemical composition of the gas jiresent in swelled cans, the gas pressure in such 
cans, the temperature required for sterilization, and related topics with special ref¬ 
erence to improvement in methods of canning. 

Hop sprouts as vegetables, G. W. Roosevelt (Mo. Consular Rpts. [17. S.'], 1906, 
No. 297, p. 69 ).—The author states that young tender hop sprouts are sold in the 
Brussels markets in large quantities in the spring. Large quantities are also canned 
dr bottled. For the early market, hop sprouts are forced but are not considered as 
tender and succulent as sprouts cut from plants which have been covered with earth 
during the winter. 

To what constituent does coffee owe its stimulating properties P M. Gbissr 
(Arch. Ejrpt, Path. u. Pharmakol., 63 (1904)^ No. 2, p. 112; ahs. in Zenthl. Physiol., 19 
(1906), No. 16, p. 517 ).—According to the investigations reported, coffee owes its 
stimulating properties solely to the caffein present. 

The composition of Java cane-sugar molasses, H. 0. Prinsen Gebrlios 
(Meded. Proefstat. Suikerriet West-Java, 1906, No.86,pp. 43 )*—Analyses of 77 samples 
of cane-sugar molasses of various sorts are reported and discussed with special ref¬ 
erence to the comparative merits of different methods of sugar making. The author 
notes that centrifugal and drip molasses have practically the same average composi¬ 
tion, and that in general the composition of the molasses is determined by that of the 
sirup before crystallization. 

The adulteration of maple products, H. W. Wilbt ( U. S. Dept. Agr., Bur. 
ForetHry Bui. 69, pp. 47 -- 34 ).—^The author points out that glucose is the chief adul¬ 
terant of maple sugar, and that its use is fraudulent rather than harmful, since 
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glucose is known to be a wholesome product. The characteristics of pure and adulter¬ 
ated maple products are discussed and standards quoted. 

Attention is drawn to the fact that the exact chemical nature of the flavoring 
material present in the maple products is not known, ** though it is probably an ether 
or aldehyde possessing a high boiling point. . . . Detection of this flavoring matter 
by chemical means has, up to the present time, baflSed the skill of the chemist, and 
for this reason the taste of the expert has been relied upon almost solely to distin¬ 
guish betw’een the genuine and the adulterated article in cases where the adulterant 
is cane sugar. Thus it is apparent that pure cane sugar can be utilized to a certain 
extent in the adulteration of maple products without certainty of detection. 

**The flavoring matters appear to reside chiefly in the molasses or semiliquid parts 
of the maple product,, and for this reason the refining of maple sugar to a perfectly 
dry, white, crystalline mass would deprive it of the chief of its properties upon w hich 
its high market value depends.” The use of hickory extract for flavoring artificial 
or adulterated maple products is spoken of. 

Maple sirup and sugar, T. Macfarlane {Lab, Inland Rev, Dept, [Canada] Bui, 
pp, 18), —Only 24.3 per cent of samples of maple sugar and sirup, collected 
before the maple-sugar season in 1906, were found to he genuine. In the case of 
samples collected after the maple-sugar season 63.4 per cent were found to be 
genuine. 

Concerning the dextrin found in honey from Coniferas, P. Wolff (Inaug, 
JHs8,j MunckeUf 1904; uhs, in Zenibl. Stoffwecfisel u, Verdau, Krank,, 6 {1905)y No, 21, 
p, 495), —The author concludes that the dextrin of coniferous honey is not a mixture 
of dextrin and sugar, but a definite body having the character of achroodextrin and 
that it differs in the honey from different varieties of Conifera\ Malic acid, in his 
opinion, must be regarded as a normal characteristic of natural honey. 

Laboratory experiments on the digestibility of dried milk, D. Bommervillk 
{Pnb. Health [/xwidon], 18 {1906), No, 1, pp, 40-45). —From artificial digestion experi¬ 
ments with dried milk the author concludes that with respect to both protein and 
fat it is more digestible than fresh milk, the investigation being undertaken with 
special reference to the use of dried milk in infant feeding. 

Dried milk, “in respect of its reaction to rennet, to peptic digestion, to pancreatic 
digestion, and in respect of the condition of its fat, . . . approaches more nearly to 
human milk than does fresh milk, if the . . . experiments [reported] convey any 
truthful information; and, although they must considerably differ from the corre¬ 
sponding natural digestions, still they possess a certain value when carried out . . . 
[in connection with suitable tests for purposes of comparison], ... 

“Probably the chief reason for the difference in the tolerance of the 2 forms of fat 
[cream and butter] is, that in cream the fat is present in the form of globules of neu¬ 
tral fat, which have to be split into glycerin and fatty acids to prepare the fat for 
absorption. Butter, on the other hand, containing, as it does, nearly 7 per cent of 
fatty acids—butyric, caproic, etc.—is already partially prepared for absorption. The 
absorption of butter fat is therefore more rapid and complete than the absorption of 
cream fat These differences have their application in the feeding of both dyspeptic 
adults and children. 

“Where it is necessary to add fat in quantity to a diet, it is better perhaps, in most 
cases, to serve it in the form of butter than to add large quantities of cream to milk, 
as is so often done, since the retarding influence of cream on the secretion of gastric 
juice will interfere with the digestion of the proteids of the milk.” It is also pointed 
out that the dried-piilk preparation possesses the advantage of sterility and constant 
composition. 

The importance of inorganic salts in the metabolism of man and animals, 

A, Hirschler and P. Terray {MaJth. u, Naturw. Ber. TJhgam, SO {190S), pp, 145^ 
SS8),--~la this report, published in 1905, the authors hold that increasing knowledge 
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of the physiology and pathology of cell life emphasizes the importance of the mineral 
constituents in general and of the phosphates and other phosphorus com{jiOttnds ill 
particular. Previous work upon the metal)olism of phosphonis, calcium, and mag¬ 
nesium is reviewed in some detail, the estimates of different writers as to the amounts 
of these elements contained in the food and eliminated by the kidneys and the intes¬ 
tines being given. 

Experiments upon 2 growing dogs showed that the normal storage of nitrog n 
during growth was accompanied by a storage of phosphorug and calcium, and that 
the storage of nitrogen and rate of growth were increased by feeding eggs in place of 
a part of the ordinary food. This is held to substantiate the view that eggs should 
be added to the diet of children at as early an age as possible. 

Observations upon the metabolism of nitrogen, phosphorus, calcium, and magne¬ 
sium in a case of Endoarteriiis chronica deformans are also recorded. 

The liberation of energy in fasting and fed animals as shown by the res¬ 
piratory quotient, A. Chauveau {Ann. ScL Agron., 2. ser.^ 10 {1906)^ J, No. 2^ pp, 
191-208). —The investigations reported led the author to conclude that energy is 
more slowly liberated in the body when fasting than when fed. 

A study of the metabolism of a vegetarian, J. M. Swan {Amer. Jour. Med. 
Sci,, 129 {1905) y pp. 1069-1066; ahs. in Jour. Amer. Chem. Sor.y 27 {1906) y No. 8y Rev., 
p. 482). —On a vegetarian diet the nitrogen consumption was 9.8 gm. per day and 
the amount excreted in the urine 9.8 gm. The conclusion was reached that the 
diet followed was not calculated to jiroduce a properly nourished and mentally and 
bodily active individual. 

The influence of the temperature of food upon the stomach, J. Mueller 
(Ztschr. Duiletu. Fhys. Ther.y 8 {1906)y No. 11; abs. in Brit. Med. Jour.y 1906y No. 
2SS9y EpU.j pp. 67y 68). —A series of experiments were undertaken to ascertain to 
what extent the stomach secretions, its motility, and power of resorption are affected 
by the tem|)erature at which food is taken. Under ordinary circumstances the tem¬ 
perature of food as eaten varies from 5 to 60® C. 

The principal conclusions reached were that the stomach has the power of modi¬ 
fying the temi)erature of ingested food so that it is equal to that of the body. This 
change of temperature is effected by the withdrawal of heat in the case of hot foods 
or raising the temperature in the CAse of cold foods, and also by the action of the 
secretions of the stomach. The stomach is emptied more rapidly when the fluid 
taken has the same temperature as the body. Cold drinks which contain alcohol 
cause an active secretion by the stomach, while water alone lias no such effect. 

Relation of creatinin excretion to variations in diet, W. Kocii {Amer. Jour. 
Physiol.y 16 {1906)y No. i, pp. 16-29). —In connection with an investigation of the 
excretion of creatinin tlie effect of lecithin and kephalin in the diet was studied with 
man and a dog. 

The author calculates that a molecule of lecithin would supply methyl groups for 
3 molecules of creatinin, or approximately 8 gm. of lecithin would yield 3.39 gm. of 
creatinin and that 1 molecule of kephalin would supply its 1 methyl group for the 
formation of 1 molecule of creatinin, or»8gm. of kephalin would yield approximately 
1.13 gm. of creatinin. The deductions which were drawn follow: 

“Creatinin is excreted with remarkable constancy by the dog as well as by man. 
The extreme daily variations in the case of the dog do not affect the final average. 
The excretion per kilo body weight for 24 hours is very nearly the same for both 
(24-26 mg. for the dog; 26-30 mg. for man). 

“Under ordinary conditions of diet, the methyl groups of the lecithin and kepha¬ 
lin ingested can all be accounted for by the methyl groups of the creatinin excreted. 
With an excess of lecithin and kephalin this is not the case, although the creatinin 

^undeniably increased. This increase is due to the lecithin and kephalin of the 
and not to some other constituent. 
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‘‘Creatinin is probably a better index of methyl metabolism than of the lecithin 
and kephalin metabolized, although under ordinary conditions the two seem closely 
related. 

‘‘Further experiments will have to determine if physiological activity is capable 
of influencing this metabolism to a greater extent than the presence of an excess of 
methyl groups in the form of lecithin and kephalin. 

“If creatinin l^ears the relation to methyl metabolism suggested in the above 
paper, it should be possible to demonstrate the presence of creatin in every tissue 
having such a metabolism. The presence of creatin in striated muscle is a well- 
known fact. 1 have also found it in the heart muscle and in the testicle, and am 
continuing the investigation of other tissues.” 

The peptic cleavage products of the wheat proteid artolin, II. Hayashi 
{Arch, Expt. Path. u. Phamakol.^ 52 {1904)^ p. 289; ahs. inPiochem. Centbl.^ 3 {1905), 
No. 19-20^ pp. 599, 600). —Gentle digestion gave 2 artroses and on further action of 
the ferment the artroses yielded parartrose and metartrose. By still further action of 
the ferment the metai-trose was unchanged while the parartrose yielded heteroar- 
trose, protoartrose, and deuteroartrose, as well as artolin antipeptone, a body free 
from sulphur. 

Experiments on carbon-dioxid production when lying down and standing 

up, K. E. WiDLUND {Skand. Arch. Physio!., 17 (1905), No. 3-5, pp. 290-293). —The 
experiments reported led to the conclusion that when standing with the muscles 
relaxed there is no increase in carbon-dioxid production, and hence the amount of 
muscular effort put forth is very small. When, however, the subject stands with 
tense muscles there is a relatively large increase in carbon-dioxid production, indi¬ 
cating that thus maintaining the position involves considerable muscular work. 

The constant presence, the quantity, and origin of uric acid in the feces 
of man in health, F. Galdi {Polklln., Sez. Med., 12, No. 3-4; abs. in Zentbl. Stoff- 
wechsel u. Verdau. Krank., 6 (1905), No. 19, p. —According to the author, uric 

acid is a constant constituent of the feces of man in health, the amount being inde¬ 
pendent of the quantity and weight of the fec’es. Part of this uric acid comes from 
the nuclei of lymph cells, part from the blood and from cell nuclei taken in with the 
food, and a part from the intestinal secretions. 

ANIMAL PRODUCTION. 

Dried beets as a sugar-yielding feeding stuff, A. Muntz and A. C. Girard 

{Ann. Pci. Ayron., 2. ser., 10 (1005), I, Nos. 1, pp. 154-1(10; 2, pp. 161-190). —Data 
on sugar and sugar-yielding materials with special reference to sugar beets and sugar- 
beet products and on apparatus and methods for drying sugar beets are summarized, 
and studies are reported on the composition of dried beets and their value as a feed¬ 
ing stuff for horses. 

When used as a substitute for mixed grain in amounts up to 3.6 kg. per head per 
day satisfactory results were obtained as shown by a comparison with the gains made 
by horses fed a standard ration of mixed grain and hay. In the authors’ opinion, 
the sugar-beet industry may be profitably extended by the utilization of this crop as 
a feeding stuff. 

Feeding stuffs, F. T. Holbrook and E. J. Russell {Jour. Southeast. Agr. CoU 
Wye, 1905, No. 14, pp. 169, 170) . —Miscellaneous feeding stuffs, including oil cakes, 
dried grains, oat offal, boiled cabbage stalks, and molascuit were analyzed. 

The percentage composition of boiled cabbage stalks was water 84.4, protein 4.1, 
crude fiber 2.7, and sand 0.7 per cent. “These had been prepared on the erroneous 
idea that boiling an indigestible body will make it digestible. Boiling may soften 
the food and reduce the work of the teeth, but it does not enable the digestive fluids 
tQ act qipre vigorously on the boiled than on the unboiled substances.” 
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The oil content of cotton seed of different sorts grown in Oentrml Asi»y 

D. Tbchbrnewsky (Zhur. Russ. Fiz. Khim. Obshch., 34 (1903) ^pp. 503^ 604; o6«. in 
Ztschr. Untersuch. Nahr. u. Genussmtl., 10 (1906), No. 9, p. 661). —^The seed of Amer¬ 
ican cotton examined contained 23.46 per cent oil; the America upland seed, 21.19 
per cent; Egyptian seed, 23.35 per cent; Bokhara seed, sample No. 1, 17.15 per cent, 
and sample No. 2, 17.75 per cent. 

Profitable stock feeing, H. R. Smith (Lincoln, Nebr.: Author, 1906,pp. XII-\’413, 
figs.?!). —The author has summarized and discussed a large amount*of data regard¬ 
ing the feeding, care, and management of farm animals, ^e results of experiment 
station investigations having been drawn upon, as well as the experience of practical 
stock raisers. 

It has been the author’s purpose to present the results of investigations and expe¬ 
rience in such a way that they may be of use to the student and investigator, as well 
as to the stock raiser, and with this end in view he has summarized and discussed the 
data rather than cited individual experiments. As a whole, the volume constitutes 
a useful summary of the general principles of stock raising, milk production, and the 
feeding, care, and management of beef cattle, sheep, pigs, farm poultry, and horses. 
The section on poultry was contributed by Miss M. L. Smith. 

Steer-feeding experiment, VII, 1903-4, 0. Erf, R. J. Kinzbr, and G. 0. 
Wheeler (Kansas Sta. Bui. 130, pp. 7, figs. 3). —A comparison of alfalfa hay alone 
and supplemented by other coarse fodders (prairie hay, corn silage, Kafir com 
stover, and sorghum stover) was made with 2 lots of 10 steers each, the coarse feed 
being fed in addition to like grain rations. 

On alfalfa hay alone the average daily gain per steer in the 143 days of the test 
was 2.83 lbs. and on alfalfa hay and other coarse fodder, 2.32 lbs, the cost of feed per 
pound of gain in the 2 cases being 5.28 cts. and 6.69 cts., respectively. The steers fed 
the alfalfa hay rec^uired 4.55 lbs. of coarse fodder and 5.78 lbs. of grain per pound of 
gain, and those fed alfalfa hay and other coarse fodder, 7.43 lbs. and 7.15 lbs., respec¬ 
tively. 

The calculated profit in the case of the lot fed alfalfa hay was |6.85, and with the 
other lot $2.12. “The profit in either case was very small; indeed, so small as to 
hardly warrant steer feeding except as a means of marketing the feed of the farm. 
Alfalfa hay and corn-and-cob meal form a most excellent ration for fattening, and 
*" 118^88 future experiments change these results, we shall have to admit that this com- 
liklation gives better results than the use of a greater variety of roughage.” 

Methods of steer feeding. Barn v. shed—third trial, T. 1. Hairs and N. G. 
Miller (Pennsylvania Sta. Bui. 74, pp^ 6). —Continuing earlier work (E. S. R., 16, 
p. 398) the relative merits of feeding in sheds and barns was tested with 2 lots of 12 
steers each. 

The test began November 4 and closed March 7, the first 4 weeks being regarded 
as preliminary. In the test proper the average gain made with steers in barns was 
127.1 lbs. and by those in sheds 127.6 lbs. Considering both the test proper and the 
preliminary period the values were 174.6 lbs. and 174.2 lbs. During the test proper 
the steers in barns consumed 18.67 lbs. of feed per pound of gain at a cost of 12.58 
cts. Similar values for the steers fed in sheds were 18.42 lbs. and 12.40 ots. The 
conclusions drawn from the test were in effect as follows: 

The general result of this experiment is at variance with those of the 2 preceding 
ones in the fact that the steers outdoors ate less food per pound of gain than the ones 
inside. It confirms the results of earlier work in that the actual amount of food 
eaten by the outside lot was less than that eaten by the inside lot, and that the gains 
made by fattening steers are not increased by warm quarters. It is not possiUe to 
have stables too cold for fattening steers in this climate, provided they are kept dry 
and well bedded. It is possible to keep open yards from becoming excessively 
> 0 iiiddy by the use of soft-coal cinders. A shed in a well-drained yard can be kept 
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practically as dry as the interior of a bami provided plenty of bedding is used and 
the manure is removed sufficiently often. 

Summarizing the 3 years* work, the average daily gain of the steers fed in barns* 
was 1.94 lbs. and those fed in sheds 1.82 lbs. 

Feeding trials, M. J. R. Dunstan {Jour, Southeast, Agr, Col, Wye^ 1905^ No, 14^ 
pp, 1S'-16), —In the test of the relative merits of Aberdeen Angus, Galloway, Blue 
Grey, and Red Poll steers the greatest gain, 2.09 lbs. per day, was made by Blue 
Greys for 164 days and the smallest gain, 1.7 lbs. per day, by Red Polls for 88 days. 
As regards profits the Galloways ranked first. 

Calf rearing, M. J. R. Dunstan {Jour, Southeast, Agr, Col, Wye^ 1905, No. 14t pp* 
16-18), —Brief notes are given on different substitutes for milk fat in calf feeding. 

In 112 days calves fed whole milk gained 1.6 lbs. per head per day as compared 
with 1.07 lbs. with those fed separator skim milk and cod-liver oil. About 4 oz. was 
found to be the maximum amount of oil which could be fed. A feed relished by 
calves was made up of oatmeal, ground linseed meal, linseed cake, and lentils 8:5:3:4, 
cooked overnight with a small quantity of salt and molasses and fed warm in the 
proportion of 3 lbs. of meal to 6 qts. of w’ater. 

Oroasbred aheep, T. R. Robinson {Jour, Southeast. Agr. Col. Wye, 1905, No. 14, 
pp, IBl, ^S,jigs. 5). —Hampshire, Kent, Suffolk, and Southdown sheep w^ere used in the 
crossbreeding tests reported. Judging from the w*eights recorded the Hampshire- 
Kent, the Southdown-Suffolk, and the Suffolk-Kent crosses gave the best returns. 
The Hampshire-Kent lambs sold for the highest price. More twins were dropped 
by the Suffolk-Kents than by any of the other crosses. 

Shearing lambs, M. J. R. Dunstan {Jour, Southeast. Agr, Col, Wye, 1905, No. 14y 
p. 18), —In a test of the merits of the practice of shearing lambs, it was found that a 
lot of 6 shorn lambs gained 58.2 lbs. in 36 weeks as compared with 72.8 lbs. in the 
case of a similar lot which had not been shorn at the beginning of the trial. The 
fleece of these lambs weighed 12 lbs. as compared with 7 lbs. in the case of the lambs 
shorn at the beginning of the trial. Definite conclusions were not drawn. 

Maltese goats, J. H. Grout {Mo. Consular and Trade Rpts. [U. S.], 1905, No.^98, 
pp, 105,106). —It is stated that there are about 12,000 goats in Malta, both long-haired 
and short-haired varieties being kept. The milk is considered of very superior 
quality and is used for table and cooking purposes, but not for the manufacture of 
butter and cheese. For these products sheep’s milk is used. The law requires that 
goats slaughtered for market shall be at least a month old and shall weigh not less 
than 12 lbs. The average price of a fair Maltese goat is |15, though some of excep¬ 
tional merit bring more. Other points connected with the Maltese goat industry are 
discussed. 

The successful type of horse that may be profitably raised by New Eng¬ 
land farmers, H. W. Smith {Agr. of Mass,, 1903, pp. From a considera¬ 

tion of historical and other data, as well as existing conditions, the conclusion was 
reached that heavy harness horses are the best type for New England farmers to 
breed. The paper was followed by a discussion. 

The influence of radiiun bromid on metabolism in dogs, W. N. Berg and 
W. H. Walker {Proc. Soc, Expt, Biol, and Med,, ^ {1905), p. 89; ahs. in Jour, Amer, 
Chem, Soc,, S7 {1905), No. IB, Rev,, p, 667), —When radium bromid w^as fed to dogs 
in nitrogen equilibrium it was found that protein metabolism was not materially 
affected. The total sulphate in the urine was markedly increased. 

An improved cage for metabolism experiments, W. J. Gies {Amer, Jour. 
Physiol,, 14 {1905), No, 6, pp. 40B-41B, figs, 4).~A cage is described for use in 
metabolism experiments with dogs especially. 

The farmer’s poultry house, F. W. Hodson and F. 0. Elford ( Canada 
Agr,, PouUry Div, Bui, 8, pp, 15, figs, Poultry houses which have given gcw 
satishu^tion, constructed by the Canada Department of Agriculture, the Canadi^ 
23786—No. 8—06-6 
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Poultry and Produce Co., the Truro (N. S.) Agricultural College, and by private 
individuals, are described and plans given. In these houses several points were spe¬ 
cially sought—warm roosting j)en8, plenty of sunlight, fresh air without drafts, and 
convenience in cleaning. According to the authors the houses may be built with or 
without foundations. 

‘‘A cement or stone wall sufficiently underground to exclude rats and vermin is 
an advantage. The cost varies according to the price of lumber and help. The floor 
in most cases is the soil, though cement or wooden floors will give good satisfaction. 

. . . In calculating the number of fowls these buildings jwrill accommodate, allow 0 
to 8 sq. ft. of floor surface for each breeding fowl and give them from 6 to 10 times as 
much yard space. For each pen one male will be found sufficient, but it is sometimes 
advisable to change the male if not specially mated. 

On the relative efficiency of poultry houses with and without ground ven¬ 
tilation, T. R. Robinson and E. J. Russell {Jour, SoiUheast. Agr. Col. Wye^ L906j 
No. 14f pp. 176-lSfi, fig. 1, dgtm. f).—The experiments reported show that poultry 
houses without floors are not as satisfactory as those with floors, at any rate during 
the winter, notwithstanding the fact that from studies previously reported (E. 8. R., 
16, p. 588) the unfloored houses w’ere found to be twdce as efficient from the point of 
ventilation. 

It was found that birds raised in floorless houses laid fewer eggs than the others, 
the difference in the value of eggs produced amounting to 25 cts. per bird for a period 
of 15 weeks. The temperature of the two houses and the carhon-dioxid content of 
the air was the same, so in the authors’ opinion the reason for the differences observed 
was neither the purity nor the temperature of the air. 

“The quantity of heat lost by the birds in the raised floorless house is, however, 
greater than in the other; more of their food is conse(|iiently required for fuel pur¬ 
poses, leaving less for other requirements. It appears to us that this is the reason of 
the superiority of the house with a floor, 

“Poultry houses cost so little relative to the return they give that it is hardly 
worth while trying to overcome the difficulty. The simplest plan is to increase the 
accommodation for the birds, giving each one 10 cu. ft. of air space. Floors, either 
of wood or brick ciin then be put in. 

“The above conclusions apply in their entirety to movable houses on wheels. If 
raised above the ground, they become floorless houses, placed on the ground they 
behave like houses with floors. 

“It is absolutely essential to secure top ventilation. The houses received by us 
from the makers have usually been deficient in this respect, and we have had to boro 
holes in the eaves. By doing this we reduced the amount of carbonic acid in the air 
from 30 to 9 parts in .10,000 volumes, and effected an improvement in the eggs.” 

A practical poultry plant for southern California, E. P. Mitchell {Los 
Angeles^ Cal.: Out WestFuh. Co.j 1904tPP* iOS^pls. 6yfig8.S4j chart J ).—In the author’s 
opinion, the poultry industry in southern California is capable of great development 
and on the basis of experience he discusses such topics as buildings, hatching, brood¬ 
ers, houses, feed, water supply, and expenses for equipping a poultry plant with spe¬ 
cial reference to loiral conditions. 

The poultry, T. R. Robinson {Jour. Southeast. Agr. Col. Wye^ JBOS, No. 14 f p> 
Brief notes are given regarding the station poultry flock and cross-breeding 
exi>eriments which have been undertaken. From White Minorcas crossed with 
Black Court-pattes a strain has been developed which it is proposed to call the White 
Crowns. These are distinguished by white plumage, short white shanks, and a long 
breast bone. They lay large white eggs, feather early as chickens, and make very 
fair table poultry. 

The adaptability of concentrated by-products for poultry feeding, W. P. 
Whbsler {New York State Sta. Bui. 97ly pp. ).—The tests reported were made 
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with chickens and ducklings to study the comparative value of a number of concen¬ 
trated feeds for supplying protein and mineral matter, constituents which the 
ordinary ration does not supply in sufficient quantity at times. 

In the test with ducklings 3 lots containing 30 birds each at the beginning were 
fed during the period of most rapid growth rations in which 60 per cent or more of 
the protein was derived from by-products of animal origin. Except for a small 
amount of blood meal included in the grain mixture fed each lot the nitrogenous 
feeds were for lot 1, animal meal and meat meal; for lot 2, blood meal and bone meal; 
and for lot 3, milk albumin (a by-product from milk sugar factories) and bone meal. 
The average gain in weight per fowl for the 9 wrecks of the test was 82.2 oz. on animal 
meal and meat meal, 67.7 oz. on blood meal and bone meal, 81 oz. on milk albumin 
and bone meal, the cost of a pound of gain in the 3 cases Ixjing 4.8, 5.7, and 6.1 cts. 

In the test with chickens, which was made with 4 lots containing from 43 to 50 
chi(;k8 2 weeks old at the beginning of the trial, 2 of the lots were fed rations in 
which most of the protein was derived from highly nitrogenous animal by-products, 
namely, animal meal and milk albumin. Of the remaining 2 lots one received added 
protein in the form of gluten meal and the other gluten meal with a little bone meal. 
As a basal ration all lots were fed cracked corn, wheat, green alfalfa, and a grain 
mixture. In the 8 weeks of the test the average gains per bird were 12.9 oz. on 
animal meal, 11.5 oz. on milk albumin, 4.6 oz. on gluten meal, and 9 oz. on gluten 
meal and bone meal, the cost of a pound of gain ranging from 6.4 cts. on the last 
mentioned ration to 14.6 cts. on gluten meal. 

The author’s conclusions were in effect as follows: Of three highly nitrogenous 
rations fed to ducklings, the one containing dried blood and bone meal was associ¬ 
ated with much slower growth than the one containing animal meal and that con¬ 
taining milk .albumin and bone meal, though the same amount of food under each 
ration gave equal increase in weight. The superiority of the two rations mentioned 
seemed due chiefly to their greater palatability. 

Of four rations carrying much concentrated food the one containing a large pro¬ 
portion of gluten meals proved inferior, when fed to young tdiicks, to that having 
bone meal in addition to gluten meal, and much inferior to others in which most of 
the gluten meal w'as replaced by animal meal or by milk albumin. Unpalatability 
seemed largely responsible for the inferiority of the two rations. The ration giving 
the poorest results was also deficient in mineral matter. 

The rations containing milk albumin were more ])alatable and seemed more health¬ 
ful than the others, but owing to the higher price of this food it was not profitably 
used in the desired quantity. The rations containing animal meal w^ere more profit¬ 
ably fed. 

The results and observations in general, like tlmse from other trials, show a greater 
disadvantage in the free use of foods of uncertain palatability and healthfulness dur¬ 
ing earlier stages of growth than at any other time. The composition of the feeding 
stuffs used is reported. 

Feeding cotton-seed meal to chickens {Rel. Poultry Jour.^ 12 {1905) y No. 8y 
p. 836).—Cottim-6eed meal if fed to poultry should, it is said, be fed separately. A 
ration of equal parte by weight of com meal and wheat bran, with sufficient low- 
grade flour and middlings to roll into a ball and at the same time not be sticky, can 
he used with the cotton-seed meal, the latter constituting about 10 per cent of the 
whole mash. 

Growth of chickens and cost of rearing, E. Brown (Jour. Bd. Agr. [London], 
12 (1906)y No. 6y pp. 267-272; reprinted by Univ. Col. Readingy Agr. Dept., 1906y pp. 
16 ).—^To secure data regarding the growth of chickens and the cost of rearing, a test 
was made with White Wyandottes, Faverolles, Buff Orpingtons, and crossbreds. 

The different lots each contained 29 or 30 birds and all received uniform treatment. 
When 13 weeks old the average weight of the chickens ranged from 1 lb. 14 oz. each 
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with the crosebred birds to 2 lbs. 3 oz. with the Buff Orpingtons, and the average 
cost per bird, including the original cost of egg and incubator and brooder expenses, 
ranged from 16.42 cts. with the crossbred birds to 17.32 cts. with the White Wyan- 
dottes. The cost of food per pound of gain was practically the same for all the lots, 
averaging 6.6 cts. It was noted that there w^as great variation in growth in different 
weeks of the test, though generally speaking the fluctuations were similar with all 
the breeds. 

The eggs of domestic ducks and hybrid ducks. A contribution to the 
study of hybridizing, G. Loisel {CompL Bend. Boc. Biol [Pom], 59 (1905)y No. 
36y pp, 587-589). —According to the author’s observations a domestic duck’s egg 
weighs on an average 70 gm. and contains on an average 9 gm. shell, 24 gm. or 21 cc. 
yolk, and 37 gm. or 30 cc. white, this quantity of yolk being made up of 13 gm. 
water, 7 gm. fat, and 4 gm. protein, and the white of 31.3 gm. water and 5.68 gm. 
protein. The eggs laid by a domestic duck crossed with a wild duck weighed on an 
average 60.5 gm. and contained 7.26 gm. shell, 29.9 gm. white, and 22.76 gm. yolk 
made up of 10.15 gm. water and 12.61 gm. dry matter. 

The author concludes that the eggs of the crossbred ducks though smaller are 
superior to domestic ducks’ eggs from a food standpoint since they contain more 
dry matter, and that crossing with the wild form is advantageous for continuing the 
desirable characteristics of domestic ducks. 

The guinea fowl, H. db Courcy (Jour. Bd. Ayr. [Londo?i]), U (1905) y No. 9y pp. 
533-536 ).summary of data on the feeding, care, and management of guinea fowls. 
As the author points out, guinea fowls are important factors in reducing the number of 
insects, and since they gather most of their feed the cost of raising them is less than 
with other poultry. 


DAIRY FABMINO -DAIBTINO. 

A comparison of wheat bran and cotton-seed meal for milk production, J. 

Michels and J. M. Burgess (South Carolina Sta. Bui. 117ypp. 18 ).—The authors state 
that a review of the literature bearing on the feeding of cotton-seed meal shows that 
no ill effects follow its rational use as a food for milk production, and that bad results 
are probably due to one or more of the following causes: (1) Feeding the meal in 
conjunction with unsuitable roughage, (2) feeding it in a stale or musty condition, 
and (3) feeding it in excessive quantity. 

The bulletin gives the results of a feeding experiment in which 21 cows were fed 
for 3 periods of about 4 weeks each for the purpose of comparing cotton-seed meal 
and wheat bran and of studying the influence of cotton-seed meal on the health of 
cows. During the first and third periods the grain ration consisted of 3 lbs. of bran 
and 3 lbs. of cotton-seed meal, and during the second period lbs. of cotton-seed 
meal. 

The average daily butter-fat production was 14.51 lbs. during the first period, 14.96 
lbs. during the second, and 14.14 lbs. during the third, showing an increase of 0.63 
lb. for the cotton-s^ meal period as compared with the average for the 2 periods 
when bran was fed. The cost of butter-fat production was 18.7 cts. per pound in 
period 1, 16.2 cts. in period 2, and 19.3 cts. in period 3, showing a saving of 2.8 cts. 
per pound in favor of the cotton-seed meal period. The butter-fat production of indi¬ 
vidual cows varied in cost from 12.9 to 19.5 cts. per x>ound. It was estimated that 
the bran-and-meal ration fed in periods 1 and 3 had the same manurial value as the 
meal ration fed in period 2. 

The health of the cows was apparently uninjured by the heavy meal feeding. The 
batter made during the second period was appreciably firmer than that during the 
other periods, but in other respects it was the same. 
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In what way is the feeder responsible for unsanitary milkP W. H. Jordan 
(Hoard*8 Dairyman, S7 (1906), No. pp. SI, 3S, figs. f).—^The author defines sani¬ 
tary milk, mentions the different ways in which the milk producer may come into 
possession of unhealthy animals, and discusses the various causes rendering milk 
unsanitary after it is drawn. Particular attention is paid to the effect of the different 
feeding stuffs on milk. 

The author believes that there are comparatively few commercial feeding stuffs, 
which, when properly fed, may not be used with perfect safety to the flavor and sani¬ 
tary condition of the milk. 

Milk-testing societies in Sweden (Jotir. Bd. Agr. [JAmdori], 12 (1906), No. 
10, pp. 608, 609). —It is reported that beneficial results have followed the introduc¬ 
tion into Sweden of the system of cooperative milk testing known as control societies. 
From the figures given it appears that the average milk proiiuction per cow has 
increased from 3,134 lbs. to 3,589 lbs. during 4 years, while the food consumption has 
decreased. In 1904 there were over 200 control societies in existence in Sweden. 

On obtaining pure milk for infants, children, and invalids, W. Hbmpel 
(Munchen. Med. Wchnschr., 5S (1906), No. 7, pp. SOO-SOS, Jigs. 4). —This is a general 
discussion of this subject with a description of a dairy in which extra precautions 
were taken to prevent the contamination of milk. 

The bacteriological examination of such milk showed the presence of 1,600 bac¬ 
teria per cubic centimeter as compared with 33,000 to 370,000 in sanitary or pasteur¬ 
ized milk from other sources. An illustrated description is also given of a faucet for 
drawing milk from receptacles so that the sample w^ould be obtaineii equally from 
all layers from top to bottom. 

The sale of milk for human consumption, M. Casalini (La vendita del latte 
per Valimentazlone umana. Turin, 1905; rev. in Rev. Ghi. Imt, 6 (1906), No. 8, 
p. 190). —This gives the results of a study of the sale of milk in several cantons and 
cities of Switzerland. 

Methods of bacteriologrical examination of milk, F. H. Slack (Jour. Infect. 
Diseases, 1906, Sup. 2, pp. 214-222). —This description of the technique and apparatus 
tised in the laboratory of the Boston Board of Health is offered with a view of pro¬ 
voking discussion and eventually securing agreement on uniform and efficient 
methods. 

The samples are obtained by means of large glass pipettes and placed in test tubes. 
Plates are made with 1 per cent agar having a reaction of -f 1-5 and are incubated in 
a saturated atmosphere for 24 hours at 37® C. The sediment obtained by centrifuging 
2 cc. of milk is smeared over a space of 4 sq. cm. marked on a glass slide, dried with 
gentle heat, stained with methylene blue, and examined microscopically for bacteria 
and pus cells. 

Milk containing not over 50 cells to the field of the 1/12 immersion lens is allowed to 
pass. While streptococci are found in small numbers in most market milk, a milk is 
condemned when the following tests are all positive: (1) Microscopic examination of 
the sediment showing streptococci, diplococci, or cocci; (2) the plate from the same 
sample showing colonies resembling streptococci colonies in excess of 100,000 to 1 cc., 
and (3) the broth culture from these colonies showing streptococci alone or in great 
excess of the other bacteria present. 

The microscopic estimate of bacteria in milk, F. H. Slack (Abs. in Science„n. 
ser., 2S (1906), No. 680, p. 211). —^The centrifugal apparatus used and the method of 
examining the sediment for bacteria are described. The method is believed to have 
the following advantages: Rapidity of examination, accuracy, easily learned tech¬ 
nique, and lack of costly apparatus. While not considered equal in accuracy to 
plate counts it is believed that the method can, in experienced hands, be used with 
safety for certifying milk. 
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The bacteriological examination of milk, A. 0. Houston (London: P. S. King 
<fc /Sbn, pp, 48; rev. in Brit. Med. Jour., 1906, No. ^S56, pp. 452, 45S ).—The author 
ascertained the amount of dirt in milk before and after centrifuging, and made bac¬ 
teriological examinations of 20 samples of milk from each of five sources. The 
sources of contamination of milk are discussed and the desirability of establishing 
temperature and bacteriological standards for milk is considered. 

In order to be free from objection, milk, according to the author, should fulfill 
the following conditions: One cc. should not show the presence of Bacillus enteritidis 
sporogmes; 0.001 cc., the presence of B. coU; nor O.OOOhcc., the presence of strepto¬ 
cocci. The primary sediment after 24 hours should not exceed 100 parts per million, 
nor the secondary sediment after centrifuging 50 parts per million. The problem of 
improving milk supplies is discussed and several reforms considered practicable are 
enumerated. 

Lactic-acid bacteria, W. M. Esten (Ahs. in Science, n. ser., 23 (1906), No. 580, 
p. 210 ).—Studies have been made of the lactic-acid bacteria isolated from samples of 
milk received from nearly every section of the United States and (Canada. 

Two distinct groups of lactic-acid bacteria have been found, (1) gas-forming bac¬ 
teria, (2) nongas-forming bacteria. The first group consists of Bacillus coli communis 
and Bacterium lactls aerogenes, which is considered identical with the Bacillus addi 
hictici of Ilueppe. The second group, in the opinion of the author, consists of only 
one species of bacterium with its varieties, namely, Bacterium lactis acidi of Leichman. 
The first group is aerobic and the second facultative anaerobic. 

Milk not containing B. lactis acidi is considered a dangerous product if kept for any 
length of time, inasmuch as it then becomes a good medium for the growth of all 
kinds of putrefactive bacteria and disease germs, while milk containing this organism 
soon becomes nearly free from other forms. 

Kinds of bacteria concerned in souring: of milk, P. Cf. IIeinemann (Abs. in 
Science, n. ser., 23 (1906), No. 580, pp. 211, 212). —The author believes that all so- 
called lactic-acid bacteria belong to two groups, the colon aerogenes group and the 
streptococcus group, and states that this arrangement is arrived at by a comparative 
study of culture characteristioj^ of pathogenic*, sewage, fecal, and milk streptococci. 

The ordinary bacteria producing lactic fermentation are stated to be Bacillus aero¬ 
genes lacticus and Streptococcus lacticus either alone or in cooi)eration. Bacillus coli and 
peptonizing bacteria it is believed may also participate in the souring of milk. The 
gas-producing organism is present in large numbers in initial stages but is ultimately 
stopped by the development of the streptococcus. Lactic-acid bacteria are believed to 
be of intestinal origin, gaining acetess to milk with particles of cows^ feces. 

Since Streptococcus lacticus is invariably present in fresh milk collected with good 
precautions it is believed that the sanitary significani^e of streptococci in market milk 
needs further investigation. 

A note on the indol-producingr bacteria in milk, S. 0. Prescott {Abs. in 
Science, n. ser., 23 (1906), No. 580, pp. 212, 213). —In studying the relation between 
the occurrence of indol-producing bacteria and the total number present in milk, 
bacteriologiial examinations were made of 524 samples collected from 176 different 
farms. The results obtained with 278 samples are tabulated. 

Of 13 samples containing above 1,000,000 bacteria per cubic centimeter, 9 samples 
or^70 per cent show ed the presence of indol; of 2 samples containing between 500,000 
and 1,000,000, 1 sample or 50 per cent showed the presence of indol; of 34 samples 
containing between 100,000 and 500,000, 14 samples or 41 per cent showed the pres¬ 
ence of indol; of 229 samples containing between 25,000 and 100,000, 32 samples or 
14 per cent showed the presence of indol; and of 133 samples containing 25,000 or 
less, 17 samples or 12 per cent showed the presence of indol. 

Itocteriological studies of some milk samples of abnormal properties, 
E. WBBi and M. DOogeli (Centbl. Bakt. [efc.], 2. Abt., 15 (1906), No. 22-2$, pp. 
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709-7 ^^),—This gives the detailed results of bacteriological studies of 4 samples 
of milk, one designated as smelling like Limburger cheese, one as having a dog 
odor, one having a bitter taste, and one with the marked taste and odor of Glarus 
cheese. 

The quantitative determination of leucocytes in milk, A. R. Ward (Abs. in 
Science^ w. «er., 23 {1906 ), No. 680^ p. 211). —Comparative determinations of leucocytes 
in milk were made by the method of Doane and Buckley of the Maryland Station 
and that of Stewart of the Philadelphia Bureau of Health. The Doaiie-Buckley 
method was found to give more satisfactory results in duplicate determinations than 
the other method mentioned. 

On the reductases of cows’ milk, E. Seligmann {Ztschr. Hyg. u. Infectiomkrank.y 
52 {1906)^ No. 2j pp. 161-178). —The author distinguishes superoxydase, the eiizym 
in milk which decomposes hydrogen peroxid, from a reductase. Both are V>elieved 
to be bacterial products. 

Among the bacteria having catalytic action are cocci previously described by the 
author, and among those producing reductase is a small, thick, nonliquefying bacillus 
isolated from milk. No essential differences were observed between the reduction 
of a weak alcoholic solution of methylene blue and of Schardinger’s reagent which 
contains formaldehyde in addition to the methylene blue. 

Aside from the reducing substances in milk due to bacteria, there are also present 
in the milk, according to the author’s investigations, decomposition products of the 
casein which have similar properties. It is thought possible that these may be 
formed in the milk ducts even by bacterial action. The oxydases in milk, on the 
other hand, are not considered products of bacterial growth. 

Biological and biochemical studies on milk, C. J. Konino {Abs. in Rev. Ghi. 
Laity 5 ( 1.906)y No. 8y pp. 186-189). —This report, which is the fifth upon this subject, 
deals with the enzyms in milk. The abstract gives the numerous conclusions reached 
by the author, among which are the following: 

Milk does not contain an oxj'^dase. A positive reaction with the tincture of guaiac 
ought to be attributed to the presence of peroxid in the tincture. Peroxydases are 
always present in milk and their presence may be demonstrated by Storch’s test. 
The reaction of the iieroxydases has no relation to the presence of catalase in milk. 
Colostrum in certain instances gives a positive reaction with the Storch test and a 
negative reaction with guaiac?. The bacteria commonly found in milk do not develop 
oxydase nor peroxydase when inoculated into sterile milk. 

Diastases are always present in milk. Certain common milk bacteria are t‘apable 
of producing traces of diastase when inoculated into sterile milk. In pathological 
processes in the mammary gland the amount of diastase in the milk is increased. 

Schardinger’s reaction is to be at'tributed to the enzym reductase, which is 
encountered commonly in milk, and which may be j)ro(luced by bacteria. Patho¬ 
logical processcis in the mammary gland increase also the amount of reductase in 
milk. 

Catalase is present in milk and may be determined quantitatively. One hundred 
gm. of fresh normal milk is capable of decomposing 110 mg. of hydrogen peroxid in 
2 hours. Catalase in milk may be produced by bacteria and may be increased by 
disease of the udder. The quantity of catalase in milk is also increased by the 
presence of leucocytes. 

The author does not believe that chemical analysis and the determination of the 
refraction of the serum permit the recognition of the milk from diseased animals. 
In certain cases, however, such milk may be recognized by the cryoscopic method 
and by the determination of electrical resistance. 

Proteolysis in cows’ milk preserved by means of formaldehyde, W. G. Tice 
and H. 0. Sherman {Jour. Amer. Chem. Soc.y 28 {1906)y No. 2y pp. 189-194). —Sam¬ 
ples of milk preserved with formaldehyde in the proportion of about 1:1,000 were 
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kept under laboratory conditions and analyzed at different intervals. It waa not 
considered certain that all bacterial action was suppressed in this ^ay. The results 
obtained are shown in the following table: 

Distribution of nitrogen in milk preserved with formaldehyde. 


Age of samples, in months. 



11. 

17. 

26. 

48. 

28. 

37.a 


P. ct. 

P. cL 

P.ct. 

P.ct. 

P.ct. 

P. ct. 

Lactose. 

4.25 

4.37 

4.46 

4.46 

4.68 

4.76 


0.31 


0.39 

0.38 

0.18 

0.15 

Acidity calculated as lactic. 

0.24 

0.21 

0.81 

0.64 

0.84 

1.48 

Percentage of total nitrogen, as— 







Casein. 

80.60 

.73.70 

73.70 

11.40 

3.70 

17.90 

Albumin and syntonin. 

6.00 

4.40 

6.30 

6.80 

6.60 

4.20 

Proteoses. 

6.10 

14.20 

11.10 

24.90 

29.90 

10.60 

Pftptones hy bmmin. 

0.60 

0.90 

2.80 

10.10 

10.70 


Peptones by tannin. 

1.90 

1.70 

8.00 

9.10 I 


1.40 

PoptoncH hy phnsphntungstic acid. 

• 2.20 

1.90 

5.20 

10.70 



Amino acids, etc., by tannin. 

6.40 

6.90 

6.90 

47.80 

50.20 

65.90 

Amino acids, etc., by phosphotungstic acid. 

6.10 

5.70 

3.70 

46.20 




a In this sample all of the nitrogen In a small lump of curd was estimated as present in the form of 
casein in the figures here given. 


These results are noted as agreeing in essential features with the proteolysis 
brought about by galactase in the investigations of Babcock and Russell. 

Domestic butter, A. McGill (Za6. Inland Rev. Dept. [Canada] Bui. 107^ pp. 1 ^).— 
This reports the analyses of 180 samples of butter intended for home consumption 
and collected during July, 1905. Only 1 sample contained borax and only 2 showed 
more than 16 per cent of water. 

Contribution to the knowledge of Holland butter, A. Olig and J. Tillmans 
{Ztschr. Untersuch. Nahr. u. Genussmtl.^ 11 (iPGtf), No. 2^ pp. 81-9S). —Analyses of 
numerous samples of butter made by the authors and of market samples are reported 
and discussed in completion of the work upon which a preliminary report was previ¬ 
ously made (E. S. R., 16, p. 917). 

The relative value of the different determinations for detecting adulteration of but¬ 
ter with animal fats is discussed. As fatty acids in food may, in part, pass into the 
butter, it is believed that data secured by methods depending upon the nature or 
amount of the fatty acids should be accepted only with a certain amount of caution. 
The most useful means of detecting foreign animal fats in butter are believed by the 
authors to be examination with the micropolariscope and determinations of the 
Reichert-Meissl and saponification numbers. 

Butter making on the farm, E. H. Webster ( U. S. Dept. Agr., Farmers^ Bul.Wy 
pp. Si). —The various steps involved in batter making from the time of milking to 
the marketing and storing of the finished product are clearly set forth in a popular 
manner. 

Use of pure cultures in the manufacture of Ghrana cheese, 0. Gorini (J?ev. 
Qkm. Lait^ 6 {1906), No. 8, pp. 169-172). —Since 1903, 160 cheeses have been manu¬ 
factured under practical conditions in order to determine the value of the cultures 
isolated by the author from excellent samples of this kind of cheese. The cheese 
was made and examined by a committee composed of manufacturers and dealers in 
Qrana cheese. 

While the work has not been carried on sufficiently long to warrant positive con¬ 
clusions, the results so far are favorable to the use of the author’s cultures. A value 
of 962 francs was placed upon 36 cheeses made with the pure cultures, while 35 made 
without the use of such cultures were valued at 689 francs. The author’s method, as 
briefly stated in this article, is based upon strict hygienic measures in the production 
an4 of the milk as well as in the use of cultures. 
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Investigations on sour-milk cheese, C. H. Eckles {Ann, Agr, Suissey 6 (1906)y 
No, 8y pp, S2S-SSS ),—In continuation of the investigations previously noted (E. S. 
R., 17, p. 291), the author made chemical and bacteriological examinations of 4 
kinds of cheese from German sources and 2 kinds of Swiss cheese. The various 
organisms isolated were grown in sterile milk. 

According to the conclusions reached by the author Oidium lactis commences to 
develop at once on the surface of cheese made without rennet and neutralizes 
gradually the acid produced by the lactic ferments. At the same time there is a 
development of a yeast, especially in places where the acid has been partly neutral¬ 
ized. These two organisms render the casein soluble, but the oidium is considered 
the more important factor in this process. Bacterium lactis ackli is absent in the ripe 
cheese. The strong odor and the coating are attributed to the work of bacteria, 
among which is a yellow micrococcus which it is the author’s intention to study 
later. 

The ripening of Hartz cheese, II, C. II. Eckles and O. Rahn ( Cenihl, Baht, 
[etc,']y AhLy 16 {1906) t No, 25y pp, 786-790), —In the first communication (E. S. 
R., 17, p. 291) it was reported that a yeast plays an important r61e in the ripening of 
this sour-milk cheese. Further experiments with sterile curd have confirmed this 
view. Descriptions are given of the various organisms found. 

In a note to this article Rahn ascribes the disagreement in the results obtained by 
Eckles (see above) and himself to the fact that Eckles worked with sour milk and 
he with cheese. 

Care of dairy utensils, O. Erf and C. W. Melick {Kansas Sta, Bui. iSly pp. 9- 
SOyfigs. 8). —^This consists of a general discussion of the care of dairy utensils with 
reports of two series of experiments in cleaning cream separators, the results of which 
are presented by the authors in the following conclusions: 

‘*A cream separator should be thoroughly washed every time after using. A brush 
should be used on every part and piece, using 6 per cent solution of borax or other 
good washing powder. Rinse in hot water, or steam if possible. They should then 
be left to dry while hot. Wiping with an ordinary clean cloth contaminates utensils 
with innumerable bacteria. 

“The bacterial contamination in milk is increased from three to five times by run¬ 
ning it through a separator bowl which has been useil and only flushed and left 
standing several hours. If only flushed while using, for several days, the contami¬ 
nation increases several times more, and such milk would be likely to be detrimental 
if fed to calves. 

“The use of washing powder in flush water reduces the number of bacteria in the 
following batch of milk that is run through, and cleanses the separator more than 
hot water alone, but not suflQciently to warrant that method of cleaning. 

“The use of a cream separator that is thoroughly washed reduces the number of 
bacteria in milk one-flfth to one-fourth. 

“Improper cleaning is detrimentel to a separator on account of the rust that 
accumulates on dirty or damp places. This may shorten the life of the machine 
many months, depending on the degree of cleanliness employed. 

“Running milk through a dirty separator is similar to running it through a dirty 
strainer, with all of the filth of the previous milking left in it from twelve to twenty- 
four hours. The millions of undesirable bacteria from the dirt, manure, and slime 
lodged in the separator bowl spoil all the milk, to a greater or lesser degree, that 
passes through the machine. 

“When properly used, a cream separator is a clarifier and to a certain extent a 
purifier of milk, but when carelessly used it is a source of filth and contamination.” 

Missouri State Dairy Association {Mo. Bd. Agr. Mo. Bui., 6 {1905)y No. 6, pp. 
lyflgs. ^).—This is a summary of the proceedings of the sixteenth annual meet¬ 
ing of the Missouri State Dairy Association held in November, 1005. The addresses 
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which are printed in full deal with the value of silage for cows, European dairying, 
improvement of dairy cattle, guarding against the introduction of tuberculosis into 
dairy herds, the need of a dual purpose cow, profit in dairying, and quality in dairy 
products. 

VETERINAEY MEDICINE. 

Diaeases of cattle, sheep, groats, and swine, (t. Moussu and J. A. W. Dollar 
(London: Gay A* Bird, 190.5, pp, XVnH785, pis. 17, Jigs. 316).--The present vol¬ 
ume is based largely on Moussu’s “Maladies du Retail’^ and other literature of Ger¬ 
man, English, and American origin. The subject-matter is classified according to 
the organs affected. The volume constitutes a valuable edition to the literature of 
veterinary science in English and is well illustrated. 

Annual report of the State board of live stock commissioners (Arm. Rpt. 
Ohio Bd. Agr., 59 (1904), pp. 713-774, figs. The work of the State board of live¬ 

stock commissioners during the year is briefly outlined. 

A detailed discussion is i)resented of a number of common diseases observed in the 
State, together with a map showing the distribution of each disease in the State. 
The more important of these diseases are anthrax, actinomycosis, glanders, hog 
cholera, swine plague, nodular disease in sheep, rabies, sheep scab, tuberculosis, ett;. 
A copy is given of various laws i)assed by the State legislature relating to live stock 
and the duties of the live-stock commissioners. Notes are also given on the pre¬ 
vention of swine plague and hog tkolera by P. Fischer. 

The method of procedure of the board of live-stock (ommissioners in dealing with 
tuberculosis is outlined. The tul)erculin test is being applied to cattle whenever 
request is made by the owner, and it is believed that in all instances the owner 
receives the full market value which could be ex])ected for animals when found 
diseased. 

Infectious diseases of animals and the live stock industry of the State, 

Fisc;her (Ann. Rpt. Ohio Bd. Agr., .59 (1904), pp. 394-400). —Attention is called to 
the prevalence of various animal diseases in Ohio, ])arti(ailarly to glanders, tul)ercu- 
losis, actinomycosis, rabies, tri(jhiiJosis, and intestinal parasites. Brief recommenda¬ 
tions are made regarding methods of preventing the outbreak and distribution of 
these diseases. The economic importance of animal hygiene is distiussed. 

Annual report on the distribution of animal plagrues in the German Empire 
(Jnhresber. Verhr. Tierseuch. Dent. Reiche, 19 (1904), pp. VI^ 287, pis. 4). —The pres¬ 
ent report is occupied with a discuasion of the more important animal plagues, with 
particular reference to their distribution in variotis parts of the German Empire. 
The diseases included in the statistical account are anthrax, blackleg, rabies, glan¬ 
ders, foot-and-mouth disease, pleuro-pneumonia of cattle, horse mange, sheep scab, 
hog cholera, swine plague, fowl cholera, fowl plague, tuberculosis, etc. In an appen¬ 
dix to the report the distribution of these diseases is set forth in detail in a tabular 
form. 

The veterinary section, A. Theiler (Transvaal Agr. .four., 4 (1905), No. IS, pp. 
69-96). —Particular attention is given to a discussion of the stock diseases of South 
Africa, including horse sickness, which is apparently transmitted by insects, rinder¬ 
pest, heart water of domestic ruminants transmitted by Amhlyomma hehrseum, red 
water transmitted by Rhipicephalus decoloralus, biliary fever of horses transmitted by 
R. evertsi, malignant jaundice of dogs transmitted by Ifaemaphysalis leachi, east coast 
fever transmitted by Rhipicephalus appendiculatus and R. simus, tsetse fly di^ase 
transmitted by Glossina morsitans, etc. J. M. Christy presents a report on measles 
in the pig with notes on the symptoms by which it may be recognized, diagnosis of 
the disease, etiology, and its economic importance. 

I mmun ization with exudates and bacterial extracts, J. Citron (Centbl. Baku 
i. Abt., Orig., 40 (1906), No. 1, pp. 163-156). — The immunity produced by 
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the use of aggressins is believed not to be different from that brought about by bac¬ 
terial extracts. The author has demonstrated to his own satisfaction that aggressins 
are contained in bacterial extracts, and that the antiaggressins arc identical with the 
complements. An active as well as a passive immunization can, therefore, be 
brought about in this manner. 

The transportation of tetanus toxin to the spinal centers through the 
nerve fibers, N. Tibbrti {CmibL Baht, [efc.], 1, Alt., ()rig., 38 {1005), Nos. 5, pp. 
499-510; 6fpp. 625-644, j)l. 1). —In the author’s ex])eriments it was found that in 
guinea pigs and rabbits the ischiatic nerve may absorb the tetanus toxin and trans¬ 
port it to the nerve centers when the toxin is a])plied tcfthe cut end of the nerve. 

Tn the transference of the tetanus toxin the necessity of an intact axis cylinder is 
apparent. When tetanus toxin is introduced sulxuitaneously into a susceptible ani¬ 
mal it is mostly absorbed by the lymphatics and passes thence into the blood. A 
small portion of the toxin, however, is found in the nerve trunks of the region. The 
tetanus toxiu is transported to the nerve centers not through the lymphatics of the 
nerves but in the actual nerve fiber, particularly the axis cylinder. When the 
tetanus toxin is injected into the muscle it spreads about and comes in contact with 
the nerve fibers by which it is absorbed. Tetanus toxin introduced into the gastroc¬ 
nemius muscles of guinea pigs is fouml in the ischiatic nerve within one and one-half 
hours. 

Minute doses of tetanus toxin may, therefore, prtMiuce a symptom of the disease, 
provided it comes in direct contact with the nerves. If tetanus antitoxin is injected 
into a nerve trunk and toxin injected later into the corresponding muscles, the anti¬ 
toxin will prevent the toxin from reaching the central nervous system. 

A report on human and bovine tuberculosis, II. Kosskl {Hnt. Med. Jour., 
1905, No. 2344, pp. 1445-1449). —The author presents a summarized account of his 
investigations in the (Jerman Imperial Health Office in cooperation with other 
investigators. 

During the extensive studies carried on under these auspices the conclusion was 
reached that there are two distinct types of tul)ercle bacillus, the bovine and human. 
Tuberculosis in cattle is to be traced exclusively to infection with bovine tubercle 
bacallus. Swine are susceptible to both forms and human tuberculosis arises (!hiefly 
from an infection with the human bacillus. Tuberculous lesions in man may, how¬ 
ever, be produced by the bovine tubercle bacillus and the disease may be transmitted 
to human beings by food derived from tuberculous animals, especially by cows’ milk. 

The origrin of tuberculosis, methods of combating it, and feeding young 
animals, E. von BEnaiNo {Beitr. Expt. Ther., 1904’, No. 8, pp. 1-138). —This article 
contains an account of the principles upon which the author’s method of immunizing 
cattle against tuberculosis is based, the details regarding methods of performing this 
operation, and considerable controversial matter. 

While cattle appear to be more susceptible than any other animal to natural infec¬ 
tion with tul)erculosis, it has been found in the author’s experiments almost impos¬ 
sible to inoculate them by means of the hypodermic method. During the past 6 
years 20 cattle have received, hypodermically, enormous quantities of tubercle cul¬ 
tures, in some cases as high as i liter, without producing any infection. When these 
animals were killed and carefully examined several months or even years after 
inoculation no trace of tubercle bacilli was found and no evidence of infection. If 
this is found to be generally true it will readily explain the negative results from the 
hypodermic inoculation of cattle with tubercle bacilli of human origin. Cattle are 
re^ily infected by intravenous inoculation. 

The author believes that calves and children may be immunized against tubercu¬ 
losis by preventing the occurrence of live tubercle bacilli in the food, and by feeding 
them milk treated with formaldehyde so as to destroy the tubercle bacilli and leave 
uninjured the immunizing bodies found in tuberculous milk. For this purpose 
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formaldehyde may be added to milk at the rate 1 part to 40,000. It is maintained by 
the author that the protective bodies are rejrularly found in the blood when the 
animal is in the process of recovery from infection. 

The only true remedy for infectious diseases appears, therefore, to consist in the 
use of protective bodies obtained from the blood or other body fluids of animals 
which have recovered from the disease in question. The chief danger of infection 
of both calves and children is believed to occur in early life from drinking milk con¬ 
taining tubercle bacilli. The appearance of pronounced symptoms of the disease 
may not be notetl until later life. * 

Immunization of cattle ^against tuberculosis, E. von Bbhrinq {BeUv. ExpL 
Ther.t 1905y No. 10, pp. 1-21 ).—In this article a brief review is presented of the 
work thus far carried out at the Marburg University under the author’s direction, 
especially on the problem of vaccinating cattle to render them immune against tuber¬ 
culosis. An attempt is made to present definitions of certain terms used in con¬ 
nection with this problem, especially virus, vaccine, jennerization, pasteurization, 
immunity, etc. 

It is reix>rted that about 10,000 cattle have been immunized according to the 
author s method with good results. This work has been done partly by men work¬ 
ing directly under the author and partly by other veterinarians. The small propor¬ 
tion of failures which have occurred seem to be capable of explanation, so that no 
serious defect has been found in the method. 

The action of tubercle bacilli of different origin, R. Link {Arch, Hyg., 53 
{1906), No. 3. pp. 264-274) •—In order to test as delicately as possible the differences 
in morphology and pathogenic action between tubercle bacilli of human and bovine 
origin the author inoculated rabbits in the anterior eye chamber with accurately 
weighed quantities (0.0001 to 0.0002 gm.) of cultures of tubercle bacilli. The bacilli 
of human origin came from an advanced case of consumption, that of bovine origin 
was obtained through the kindness of Professor von Behring. 

A preliminary test of these cultures showed that guinea pigs inoculated in the body 
cavity with the human bacilli died within 23 days of generalized tuberculosis, while 
the bovine bacilli did not seem to be so virulent when inoculated in this manner. 
The results obtained in various exjieriments are presented in a tabular form. It 
appeared from these experiments that the bovine bacilli are short rods without any 
granulation, while the human tubercle bacilli frequently show granulation. Guinea 
pigs inoculated w ith human bacilli showed large numbers of the tubercles, while the 
bovine bacilli appeared more likely to produce diffuse inflammatory processes. 

No differences were observed in the pathological processes whether the animals were 
inoculated with 0.0001 or 0,0002 gm. of the cultures. In general the course of the 
disease wras more severe after infection with bovine than with human tubercle bacilli. 
A general infection, however, took place in all cases. 

Tuberculoais in cattle and tuberculin testa of the station herd, J. M. Scott 
(New Mexico Sta. Bui. 55, pp. 16, pis. 5 ).—Notes are given on the nature, symptoms, 
method of infection, and prevalence of tuberculosis. The nature of tuberculin is 
briefly stated, together with directions for making the tuberculin test. 

The literature relating to the subject of feeding tuberculous milk is discussed. 
Two calves from tuberculous cows were allowed to take the milk of these cows. 
Both of these calves developed tuberculosis, while a third calf, also from a tubercu¬ 
lous cow, did not develop the disease when not allowed to take its mother’s milk. 
It is believed that tuberculosis could be eradicated from the Territory by a thorough 
application of the tul^rculin test and the destruction of reacting cattle. A test of 
the station herd, consisting of 19 calves, indicated that 15 per cent were tuberculous. 

Vaccination against tuberculosis in Melun, E. Thierry (Jour. Agr. IVof., 
n. set., 10 (1905), No. 60, pp. 749, 750 ).— A brief account is given of experiments 
Cftiried opt in Melun by Valine. The cattle on which the experiments were made 
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have all been slaughtered, and the results show that in vaccination may be had the 
most satisfactory method of controlling tuberculosis. 

The experimental disease caused by inoculation with tubercle bacilli from 
which the oil has been removed, J. Cantacuzenk {Ann. Tnst. Pasteurj 19 {1906)y 
No.^lly pp. 699-714) •—It has long been known that tubercle bacilli killed by heat¬ 
ing to a temperature of 120® C. remain toxic and when inoculated into guinea pigs 
may cause serious disease or death. 

The author wished to determine the effect of the complete removal of fat from 
tubercle bacilli. For this purpose bacilli in glycerin bouillon were kept at a tem¬ 
perature of 60® C. for 1 hour on 6 successive days. The dead bacteria w ere then 
filtered, dehydrated in vacuum, and treated in a Soxhlet apparatus by a successive 
exposure to methyl alcohol and petroleum ether. After from 36 to 48 hours all 
trace of fat had disappeared. The l)acteria thus treated were of bovine origin and 
of a virulence sufficient to kill guinea pigs within 36 hours aftei inoculation with a 
dose of 20 cm. 

Within 2 hours after inoculation of a fatal dose of bacteria treated as just descril)ed 
the temperature of guinea pigs fell several degrees. This subnormal temperature 
persisted for 6 hours. During the progress of the disease the blood becomes eosino- 
philous, the kidney hypereraic, the muscle fibers of the heart swollen, and other 
pathological lesions appear. When smaller doses w^ere given the subnormal tempera¬ 
ture was rapidly followed by fever, emaciation of the animal, and the formation of 
tuberculous nodules or abscesses which were later resorbed entirely. 

Further experiments showed that tubercle bacilli, killed and deprived of their fat, 
cause an acute necrosis of the leucocytes when given in fatal doses, while in small 
doses they produce similar symptoms of less duration and an enormous hypertrophy 
of the spleen. Animals inoculated with such bacilli react in a typical manner to 
tuberculin for a period of several weeks. When such bacilli are treated with Gram’s 
mixture of iodin and potassic iodid they c:\u8e no necrosis. The ac'tive resorption of 
treated bacilli may be caused by daily injections of iodid of potash after inoculation. 

Banilla, J. C. Segura {Bol. Sec. Fomento [Mexico]y 6 {1905) y No. 7, /, pp. 140-166, 
figs. 1^). —Ranilla has been shown to be a disease of cattle identical with Texas fever 
of this country and tristeza of South America. It is transmitU'd from diseased to 
healthy cattle by means of the cattle tick. The pathogenic cause of the disease is 
the same blood parasite which is observed in Texas fever, and treatment for the dis¬ 
ease should, therefore, be the same as adopted against Texas fever. 

Abortion in cows, T. W. Cave {Jour. Southeast. Agr. Col. Wye^ 1905, No. 14, pp* 
^45-248 ),—A brief account is given of contagious and noncontagious abortion in 
cows, with a discussion of remedies for the contagious form. The plan adopted by 
the author consisted in the isolation of all aborting cows, destruction of the fetuses 
and fetal membranes, and a thorough application of Izal at the rate of 1 to every 80 
to 200 parts of water. 

The treatment of infectious vaginal catarrh, Attingbr {Berlin. TierdrzU. 
Wchnschr.y 1905, No. 50, pp. 846-848) .—The literature relating to this disease in cattle 
is critically reviewed. 

As a result of the author’s study of this disease it is concluded that it is not possible 
to adopt rational governmental orders for the control of the disease, for the reason 
that the nature of the disease is not sufiSiciently well known. It is not absolutely 
certain that the disease is infectious or caused by micro-organisms. The results of 
experiments thus far made are at variance regarding the methods of treatment, and 
opinions differ widely also regarding the economic importance of the disease. 

Parasitic gastro-enteritis, F. G. Ashley {Vel. Rec., 18 {1905), No. 912, p. 
448),—-For a number of years the author has observed cases of gradual emaciation in 
young steers grazing on swampy pastures. At first some of the cases were thought 
to be tuberculosis, but later recovered, • Occasionally acute symptoms developed and 
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the animals died within about 60 hours. Post-mortem examinations made on such 
cases showed the presence of Strongyfm gracilis^ and the disease is therefore to be 
considered as of parasitic origin. 

Mortality in cattle caused by eating poison tulip, J. I). Stewart (Agr, Gaz, 
N, a9. Walesj 16 {1906), No, 10, pp. 9B6~959, fig »,In a herd of 96 cattle 25 died 
from eating Homeria miniaUt. In some cases death occurred within a few hours, 
while other cases lingered for 2 or 6 days and some recovered. The mucous mem¬ 
brane of the fourth stomach and of the [intestines was greatly inflamed. Feeding 
experiments showeii that 3 oz. of the plant was sufficient to cause serious symptoms 
of poisoning in heifers. 

On the occurrence of hydrocyanic acid in Johnson grass, M. E. Jaffa {Cal, 
Bd. Health Mo, Bid,, 1 {1905), No, 2, pp, 11, The death of cattle in Los Banos, 
California, was reporte<l as due to eating Johnson grass. A preliminary analysis of 
this grass showed conclusively that it contained hydrocyanic acid. A quantity of 
fresh Johnson grass was then obtained, and upon analysis was found to contain 0.05 
per cent hydro(!yanic acid, while barnyard grass from the same locality contained no 
poison. 

The poisonous action of Johnson grass, A. C. Crawfouj) {V. S, DqA. Agr,, 
Bur. Plant [ndm, Bnl, 90, pt. 4, jyp, 6). —^The literature relating to the chemistry of 
Johnson grass and related species is briefly reviewed in connection with bibliograph¬ 
ical notes. Some reports have been received since 1902 regarding the supposed 
poisonous action of this grass. In a sample obtained from Santa Rosa, California, 
positive tests for hydrocyanic acid were obtained. The grass is reported as poison¬ 
ous when grown on either irrigated or nonirrigated lands, but especially so when the 
grass matures rapidly. 

Diseases of sheep, T. W. Cave {Jour, SoiifheaM, Agr, Col, Wye, 1905, No, 14y pp, 
2S9-S4'h fiO' f).—The author discusses pernicious anemia in sheep due to the pres¬ 
ence of Hlrongylm contortiis in the fourth stomach. Many cases of this disease came 
under his attention. The worm is described and notes are given on its life history. 
The best means of preventing infestation is to keep close watch upon the condition of 
the water supply of sheej). 

Anthrax in the horse, J. R. Mc.’Call ( Vet, Rev,, 18 {1905), No, 911, pp, 4^9, 
450), —A brief account is given of this disease in horses with special reference to a 
case in which the symptoms develop very rapidly, resulting in death. The source 
of infection was probably turnips which came from a neighborhood where anthrax 
had occ!urred. It was also possible that infection was spread to some extent by traffic 
in wool which was carried on in connection with the same stable. Judging from the 
clinical symptoms in this case, the bacilli gained entrance through the lymphatics of 
the throat. 

Variations in the content of agglutinins and precipitins in the blood 
during an infection with glanders, A. Bonome {Centbl, Baku [efc.], 1. Ahi,, Orig,, 
S8 {1906), Nor, 5, pp, 601-611; 6, pp, 752-740), —The exxwjriments rejwrted in this 
paper were carried out on horses, asses, cats, and guinea pigs. 

The blood serum of horses during experimental infection with glanders and also 
during artifleial immunization against the glanders bacillus shows a pronounced 
increase in the agglutinin content. This increase takes place more rapidly after 
inoculation through the nasal mucous membrane than when infection takes place 
through the alimentary tract. During the period of mallein reaction the agglutinat¬ 
ing power of the blood of glanderous horses is increased. The same may be said for 
the blood of horses whi(;h no longer react to mallein. 

It was found that the agglutinating power of the serum of glanderous horses was 
entirely destroyed by heating for 1 hour at a temperature of 62 to 66® C. The 
agglutinating power reappears, howeiPer, upon the addition of normal serum of other 
animals in the proportion of 1:2, - 
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The diagnostic value of aggrlutination in glanders, J. Schn^rer ( Centhl. Bakt. 
[etc.'] 1. Abi.y Orig.j ,W (1905), No. pp. 180-187). —The author describes in some 
detail the technique of the method including the taking and sending of blood samples, 
repetition of this process, the preparation of the tests, and the judgment of results. 
It appears that between the 2 groups of decidedly positive and negative results some 
uncertain cases wdll appear which require a repetition of the test. 

The unity of dourine, (1. K. Schneider and M. Bukkard (.Inn. Imi. Panteur, 19 
{1905), No. 11, pp. 715-717). —Attention is called to the difficulty of demonstrating 
the blood parasite in cases of dourine. The author was able, however, to determine 
the presence of Trypanoaoma rnugeii as the cause of dourine in France. 

Studies on Trypanosoma duttoni, Tiiiroux (.Inn. Iml. Pasfeiir, t9 {1905), No. 
9, pp. 564-572, pi. 1). —This blood parasite was found in the blood of house mice, 
and notes are given on its appearance and on successful methods of cultivating 
it. The various forms which it assumes in artificial cultures are also noted. 
The organism may be reinoculated from one specimen to another of house mice and 
also to other species of the same genus. Rats and guinea pigs, how'ever, seem to be 
refractory. The blood of animals recovered from infection contains no agglutinin 
toward Tnjpanmoma duttoni. 

Trypanosomes in the blood of inoculated animals, A. Nissle {Arch, llyg., 
53 {lOO.'i)^ No. 3, pp. 181-204). —The observations reported in this article were made 
on laboratory animals ino(mlated with PnjpanoKoma hrucei, T. eguinum, and T. le^eimi. 
Rats, white mice, and guinea pigs were the chief experimental animals employed. 
The author describes in some detail the morphological changes undergone by the 
blood parasites in these experimental animals, their movements, microscopic struc¬ 
tures, reaction of the blood cells toward them, and other related matters. A brief 
bibliography of the subject is ai)pen<led to the article. 

Experimental trypanosome diseases, L. Halrerstaedter {Centhl. Bakt. [etc.], 
1. Aht., Orig., 38 {1905), No. 5, pp. 525--532, pi. 1). —The author reports in consider¬ 
able detail the degrees of infection of white mice and rabbits with the tryimnosomes 
of dourine, mal de caderas, and nagana. The technique of staining trypanosomes is 
also briefly considered. 

On trypanosomes and their presence in the blood of Brisbane rats, C. J. 

Pound {Proc. Roy, Soc. Qneeu.stand, 19 {1905), No. 1, pp. 33-38). —In recent years 
the author has frcciuently observed trypanosomes in the blood of rata. Notes are 
given on the technique of examination of fresh and stained sj^cimens of rat blood 
containing the trypanosome of surra. 

Anew endoglobular hematozoan, J. J. Vassal {Ann. Innt. Pasteur, 19 {1905), 
No. 4, pp. 224-231). —An endoglobular protozoan is found in Sciurus grisebnanus. 
Inoculation experiments showed that this organism is not pathogenic for man, 
monkeys, rabbits, guinea pigs, or pigeons. Brief notes are given on its appearance. 

The spread of plague infection by insects, W. Hunter {Cenlbl. Bakt. [etc.], 1. 
Abt., Orig., 40 {1905), No. 1, pp. 43-55).—From a review^ of the literature of the sub¬ 
ject and from the author’s experiments it is concluded that insects may carry Bacillm 
pestis and may, therefore, lie the means of disseminating this organism over wide 
areas. 

Sucking insects, such as fleas, bugs, etc., mechanically convey infection from place 
to place in the same manner as other insects. Apparently the danger from the bites 
of the insects has been exaggerated. It appears that the spread of infectious diseases 
by insects is accomplished indirectly by the deposition of plague bacillus on foods, 
clothing, and household material. 

The tapeworms of Australia, N. A. Cobb {Agr. Gaz. N. S. Wales, IS {1906), 
Nos. 2, pp. 153-168; 3, pp. 209-219; 4, pp. SOl-318; 7, pp. 619-6S1, figs. -The 
anatomy of tapeworms is discussed, and notes are given on the methods of collecting 
them for study and on the life history of these pests. In the special discussion of the 



810 


EXPBBIKENT STATION BEOOBD. 


subject attention is given to tapeworms of the cat^ 4^’ horse, with especial refer¬ 

ence to those forms which are of economic imporf^ce as parasites of man or import 
tant domestic animals. 

The method of distribution of trichina embryos, 0. StXubli {VrUjichT, 
Naturf, OeaeU, Zurich, 50 {1905), No, 1-^, pp, By means of feeding experi¬ 

ments with mice, guinea pigs, and other experimental animals the author studied 
the method of distribution of trichina embryos after hatching in the intestines. 

During these experiments infested muscle tissue from human beings, pigs, and rats 
was used. When samples of the cardiac blood were ta](en for study, a number of 
trichina embryos was found in every case in the blood, the number varying from 2 
to 230 in the different samples. In order to demonstrate the trichina embryos most 
easily it was found desirable to stain with acid eosin and methylene blue. Trichina 
embryos were found in the blood within 7 days after the infested meat was eaten. 

The author’s investigations on laboratory animals lead him to believe that the 
young embryos are not carried through the vena portae, but through the thoracic 
duct. This view of the subject of the distribution of trichina embryos makes it pos¬ 
sible to understand more readily how they make their way so rapidly from the 
intestines to various muscles of the body. 

An infectious pneumonia of rabbits and its treatment with antiserum, 

H. J. SttDMERSEN (CenthL Baht, 1, AU,, 0rig.,S8 {1905), Nos,5,pp, 591S00; 

6, pp, 713-78^, jigs. ^).—The investigations reported in this paper have been under 
way for 3 or 4 years and were undertaken to discover the cause of an epidemic among 
laboratory rabbits. 

Post-mortem examinations indicated that BacUlm A was present in the lungs of 68 
per cent of all rabbits affected with the disease. The same bacillus was obtained in 
pure cultures from the lungs of guinea pigs affected with pneumonia. Pneumonia 
in rabbits is usually accompanied by a nasal discharge. It is probable that certain 
forms of pneumonia may arise secondarily to other infections, but the majority of 
infections are due toBaciflus A. In cultivating this organism a toxin is produced. 

It was found possible in the injection of attenuated cultures to protect rabbits 
against subsequent infection. The immune senim produced in such rabbits showed 
pronounced agglutinative and bactericidal properties. The use of the serum is very 
effective in producing immunity, but the immunity is passive and not of long dura¬ 
tion. 

Serum treatment for dog distemper, A. H. Meis {Berlin, TierdrztLWchnschr,, 
1905, No, 50,pp, 848, 849).—A test was made of Piorkowski’s serum in the treatment 
of dog distemper. No effect was produced by the use of this serum and the author 
believes that it is useless to attempt the manufacture of protective sera so long as the 
micro-organism of the disease is not definitely known. 

The study of mixtures of antirabies serum and fixed virus, P. Bemlinqbr 
{Compt. Rend, Soc. Biol. [Paris], 59 {1905), No. 37, pp. 658-660), —The author found 
that intracerebral injections of fixed virus and antirabies serum in rabbits were quite 
without effect. The action of this mixture is pronounced, however, when inoculated 
under the skin or in the peritoneum. The effect of the mixtvire is to produces 
pronounced resistance to rabies. 

The protection of dogs against rabies by mixtures of fixed virus and anti¬ 
rabies serum, A. Marie {Compt. Rend. Soc, Biol. [Paris], 59 {1905), No. 87, pp. 
687-839 ).—author found that when dogs were inoculated with a mixture con¬ 
taining 3.5 cc. of antirabies serum and 2.5 cc. of fixed virus they wete thereby ren¬ 
dered immune to fatal doses of rabies virus. In other experiments the amount of 
the mixture used varied from 10 to 60 cc., but in general it is recommended that the 
mixture consist of} virus and i antirabies serum. By using this mixture it appears 
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to be possible to protect dogs against rabies by a single injection for a i^riod of at 
least one year. 

The so-called premonitory fever ba a symptom of experimental rabies, J. 

VON 1/Ste {Cmtbl. Baku 1, Abt., Grig., 39 (1905)^ No. i, pp. S£-35).—From care¬ 
ful determinations of the temj>erature of normal rabbits the author believes that the 
body temperature is sufficiently regular to prevent any confusion between normal 
teini)eratures and the fever which is regarded as premonitory of an outbreak of rabies. 
This fever was (considered as a perfectly natural occurrence indicating the beginning 
of the disease. 

The action of radium rays upon the virus of rabies in vitro and in the ani¬ 
mal orgranism, G. Tizzoni and A. Bongiovannt (Ccntbl. Bakt. [cfc.], 1. Abt.^ Orig., 
39 (1905)^ No. pp. 187-189). —In the authors* experiments it was found that the 
virus of rabies in vitro or in the animal organism is rapidly destroyed under the 
influence of radium rays. 

Sleepy disease of chickens, C. Dammann and O. MANECiOLO (Deut. Tieriirztl. 
Wchnschr.y 13 {1903) ^ No. 60^ pp. 577-379^ fig. 1). —On an estate in Westphalia a dis¬ 
ease broke out among (chickens and affected nearly all of a flock of one hundrcHl. 
The affected fowls showed a roughness of plumage, swollen eyes, paleness of the 
comb, and lameness. The appetite appeared to be fairly good during the course of 
the disease. 

When a post-mortem examination was made, striking symptoms of hemorrhagic 
septicicmia were found. The musculature was permeated with bloody effusions and 
red spots were observed in the mucous membrane of the intestines. The spleen was 
considerably enlarged, and hemorrhagic patches were observed in otluT parts of the 
body. A capsule-bearing streptococcus was found in large quantities in the blood. 
This organism is described under the name Streptococcus cupsutafus gallhntrum. It 
is either aerobic or anaerobic, and differs in many respects acicording to the animal 
in which it is inoculated or the artificial medium in which it is cultivated. It is 
quite susceptible to heat and is destroyed in 2 minutes by exposure to a 1 per cent 
solution of carbolic acid. 

The disease may be readily transmitted by inoculation of virulent blood to other 
chickens. When thus inoculated the most striking symptom in the fowls is sleepi¬ 
ness. and this symptom determined the name of the disease. The disease may be 
transmitted by subcutaneous inoculation to pigeons, rabbits, and white and gray 
mice. 

The protective properties of blood from animals affected with fowl cholera 
and immune to agfgressin, E. Weii. {Arch. Jlgg.j 34 {I903)y No. 2, pp. 149- 
A thoroughly protected immune serum appears not to exist in a case of fowl 
cholera. The positive results (obtained by active immunization, however, make it 
probable that blood of animals treated with an exudate containing aggressin con¬ 
tains protective substances. 

The author’s experiments were carried out on rabbits and the immune serum used 
in the exj>erinients came from rabbits w'hich have been immunized by means of a 
very virulent culture of fowl cholera bacillus. Serum thus obtained was tested on 
mice, and it was found that 0.1 cc. of the serum was sufficient to protect mice against 
a bacterial dose which killed control animals in less than 24 hours. When tested on 
rabbits it was found that from J to 1 cc. of the protective serum was a safe and effect¬ 
ive dose for one of these animals. Experiments with pigeons and chickens were not 
so satisfactory. When the protective serum and the active virus were inoculated at 
the same time it was found that the serum was sufficient to prevent the development 
of the disease in mice, rabbits, and guinea pigs. 

23786—No. 8-06-7 
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ISydrolog^o work of tke 17. S. Geological Survey in tke Eastern United 

States, M. L. Fuller {Rpt. Intemat, Geogr, Cong., 8 {1904)^ pp. 609-514). —An out¬ 
line of the work of the division of hydrology which deals with underground waters. 

An American and a European bibliography is being prepared, statistics regarding 
wells, and technical papers on pumping and drilling are published from time to time, 
and both the scientific and economic sides of underground water supply are investi¬ 
gated. A compilation of the law of underground waters is under way. 

The author discusses also the relation of hydrology to geography and the mapping 
of hydrologic features. 

Hydrographic work of the U. S. Geological Survey, G. B. Hollister {Rpt. 
Internat. Geogr. Cong.j 8 {1904) t pp- 616-.5SS). —A general review of the work under¬ 
taken by the hydrographic division, which includes measurements of the quantity 
of water, both on the surface and underground, and records of stream flow extend¬ 
ing over long periods, as well as studies of the quality of waters for domestic and 
industrial uses. The publications of this division include annual reports and the 
well-known series of Water-Supply and Irrigation Papers. 

Prehistoric irrigation in the Havahd Desert, E. L. Hewstit {Records of the 
Pastf 4 {1906)f Ab. 11 j pp. 8^8-329 j pis. 4 )*—Remains of large irrigating systems have 
been found in Gila and Salado valleys, which show great engineering skill, in sharp 
contrast with the extremely crude earth and stone dams commonly found around 
pueblo ruins. 

The writer, in a trip across Navaho Desert, found well-preserved ruins near Una 
Vida of a reservoir puddled with clay and riprapi)ed, fed by a diverting ditch; a 
stone dam at Kinklizhin with a waste way cut in the solid rock; and at Kinbineola 
a reservoir in a natural depression with a ditch 2 miles long run on a fairly uni¬ 
form grade, showing stone retaining walls in places. 

These remains show the existence of a system of prehistoric irrigation in the 
midst of the Navaho Desert that is intermediate in its j>lane of development between 
the advanced system of the Gila drainage and the very rudimentary fonn common 
to the entire pueblo region. It represents but modest achievement as comparefl with 
that of the Gila people, but marked advance over the common achievements of the 
prehistoric pueblos.*’ 

Irrigation in Mildura, C. J. Grant ( Victorian Inst. Engine. ^ 1905y pp. 2-18y 
Jigs. 2) .—The duty of water pumped into a canal and distributed to 9,000 acres in 
fruit and vines is found to be somewhat higher than in America and India, the depth 
applied being 2.2 feet measured at the head of the canal. 

The loose sandy ‘‘pine” soils require lees water when well cultivated than the 
heavy “blue brush” soil. On account of great heat and dryness, three irrigations 
in a season of 125 days, applied in deep furrows, are made in preference to a number 
of very light applications. The failure of rating flumes to give close results with 
very light grades has led to the design of a new device for measuring water to indivi¬ 
dual laterals, by means of an inverted siphon arranged so that a current meter is 
turned by the water as it rises, a series of dials indicating discharge in cubic units. 
In the main canal submerged weirs have been used for measurements to avoid 
unnecessary increase in pumping head. 

Season and crop report of the Bombay Presidency for the year 1904-1906, 

H. 8. Lawrence {Dept. Land Rec. and Agr. Btmbayy Ann. Rpt. 1906^ pp. if-f 
1>X1 ).—^This report contains statistics as to rainfall, areas of crops, yields, and prices 
lor the Bombay Presidency proper, and the Sind. 

The season was one of short rainfall, and therefore of decreased acreage. As a con- 
j^ttence prices were in general higher than usual, Ck>tton prices, however, were an 
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exception to this, although the crop was short, the low prices being attributed to the 
large American crop. As a result of the low rainfall the area irrigated from the 
canals and tanks was considerably re<luced, but there was a large increase in the area 
irrigated from wells. In the Bombay Presidency proper more than half of the total 
irrigated area (789,476 acres) was irrigated from wells. In the Sind about one- 
sixth of the total area (3,000,000) was irrigated from wells. 

The use of water in France, A. Backhaus (DeuL Landw. Gesell,, ^0 (1905)^ 
No,. pp, 247-^64^ figs. 13). —Irrigation in tho departments of southeastern France 
is reviewed, and the working of State aid for canals is described, with the object of 
dissipating popular errors as to the extent and possibilities of irrigation in France. 

In this connection it is pointcid out that “it is an error to suppose that southern 
France is short of rain and that irrigation is a prerequisite for farming, but while 
crops may be raised without irrigation, the application of water insures intensive 
crops such as market gardens, green fodder, and crops raised by hand labor. It is 
admitted that while the French can not show as fine meadows as are found in 
Germany, they excel in canal construction and in irrigation organization. “The 
unity of the entire water and land system is an important thing in France, and simi¬ 
lar provisions are needed in Germany, especially those for placing water rights on a 
common basis for all Germany and the management of all water affairs under one 
office. The French system provides for coin^xanies or syndicates administering their 
own affairs under government inspection, usually with government subvention.“ 

As an example of the working of government aid on a large canal, a case is described 
where a grant of $700,000, the total cost being $1,100,000, w as made to a syndicate, 
besides a guaranty of 4.5 per cent on the rest of the investment, in the ex{)ectation 
that the earnings would more than defray interest and maintenance. But owing to 
“a lack of intelligent interest on the part of the farmers, in the face of the example 
of other departments where irrigation has been successfully practiced for centuries,’’ 
the government has had to pay an annual deficit to cover the guaranty. 

The necessity of using government funds only in cases where self-help is stimulated 
thereby is urged, cases being cited where a single grant or bonus was made with no 
guaranty with good results. The duty of water, rates paid, and winter irrigation 
are discussed. The leaching of valuable constituents from the soil is considered an 
important matter, in France and Germany, and the liberal use of fertilizers is rec¬ 
ommended. An estimate of the actual profits of irrigating meadows and other crops 
is given. 

Irrigation. A few hints on the preparation of the land and the practical 
application of water, F. G. Chomley (A^r. Gaz. N. S. Wales^ 16 {1905)^ No. 10^ 
pp. 1003-1010, figs. 11).—A resume of j)ractice in New South Wales and California, 
describing furrow and check methods of irrigating, cement ditches, and wooden 
sluice boxes. 

Tho size of irrigated farms {Forestry and Irrig., 11 {1905), No. 11, pp. 516-518 ).— 
An argument in favor of making the homestead unit under national reclamation 
projects 80 acres rather than 40 acres, based on the probability that alfalfa will be 
tub main crop for a number of years and that more than 40 acres in hay is heeded 
for the reasonable support of a family. 

The diminished yield of underground waters in southern Oslifomia {Engin. 
Eec., 52 {1905), No. 15, pp. 405 - 407 ) .—Underground waters are an important source 
of supply for irrigation in this region, there being 3,000 artesian w’ells and 1,600 
pumping plants, developing 400 to 500 cu. ft. per sec., irrigating about 160,000 acres. 

The artesian conditions are peculiar in the valley of southern California, the arte¬ 
sian basins being formed by a sheet of clay parallel to the surface, at no great depth, 
overlying deep beds of detritus. These basins lie in a series along the course of 
Santa Ana River, and constitute reservoirs for its storage. Owing to the low cost of 
driving wells into these basins the drafts on the supply have for years exceeded 
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inHoWi causing a large and continuous shrinkage in the artesian area, even in ordi¬ 
nary wet years. The writer l>elieve8 these drafts will be restored by extraordinary 
wet seasons, but that the irrigated area should not be increased hereafter. 

The value of meadows and their irrigation, Strec'Ker ( Fuliling^n Landw, Ztg., 
S4 (1906)f iVo. pp, 678-693). —After showing the high importance of meadows to 
animal industry the possibility of a large increase in hay crop by the correction 
of streams, drainage, and especially by irrigation, is urged. 

It is estimated that the crop on one-third of the total area of 15,000,000 acres may 
be incTeased nearly 50 jjer cent, thus increasing the total-yield by about 16 per cent. 
Suggestions are given for laying out irrigated meadows. The importance of irrigation 
and drainage to remove humic acid by aeration and other salts by solution, and the 
distribution of fertilizers by irrigation are discussed. 

The writer concludes that (a) small streams maybe cheaply used; (b) water is 
most easily controlled on low riparian meadows; (c) the simplest system should be 
used to distribute water; (d) the regulation of stream flow by numerous small dams 
is a benefit to power users except during low water; (e) small storage reservoirs are 
useful; (f) irrigated hay if properly handled brings a better price than common hay; 
(g) the drainage from small towns should be utilized; (h) ground water maybe 
raised to advantage by wind power; (i) steep land will absorb more rainfall if fur¬ 
rowed transversely; (j) a small (juaiitity of water will insure a good aftermath. 

Water as a plant food, Backkaus ( Fuhling's Landw. Xtg., 64 (1906)^ No. 22^ pp. 
767-762). —The (juantity of water used by plants in Germany in producing one part 
of dry matter is estimated as .S50 i)art8, or about 14 inches of rain for a (Top of 4.5 
tons to the acre. 

In hay culture, light, lieat, and plant food are usually abundant, the crop dei)end- 
ing solely on available water. Experiments during 1904 showed increases in yield 
due to irrigation as follows: Oats—grain 65 per cent, straw 56 i)er cent; wheat—grain 
94 per cent, straw 169 per cent; grass—Ist cut 220 per cent, 3rd cut 348 per cent; hemp 
46 per cent. 

The ac^tual value of increase in crop for each cubic meter of water applied was 
1.3 cts. to 3.3 (^ts., e(|uivalent to $27 to $70 per acre foot. 

The author reviews the methods to be employed, noting the relation of irrigation 
to water powe^p and the value of local organization. Deep culture, increase of humus, 
the selection of suitable plants, the chemical action of water, the value of sewage 
irrigation, and the importance of land drainage are discussed. 

Cultivation of salt lands, A. Kolet (Jimt. Agr. Pra^., w. 86)*., 9 (1906)^ No. 22y 
pp. 710-712). —A method of removing sodium chlorid by flooding in square checks 
and draining in oj>en ditches is described, and for the complete reclamation of salt 
lands for the use of vineyards, it is recommended that rice be grown one or two 
years, grain two or three years, and then rice again to complete the removal of salt. 

Laying out rice plantations, G. Carle (Jour. Agr. Prnt.y n. ser., 10 (1906) y No. 
46y pp. 626-630y figs. 3 ).—Directions for surveying and constructing dikes, laterals, 
drains, and leveling checks for rice fields, with special reference to quantitative esti¬ 
mates of cost. The methods suggested are adapted to rough lands and to crops other 
than rice. 

A report on terrestrial magnetism smd meridian line work in Louisiana, 

W. C. Stubbs, G. D. Harris, bt al. (Geol. Survey La. Bui. 2, pp. 49, pis. 6). —This 
bulletin summarizes the results of work which has been done with a view' to estab¬ 
lishing meridian lines in Louisiana for the use of surveyors, engineers, and land 
holders, and of measurements which have been made to ascertain the changes that 
are continually taking place in the earth’s magnetic field within the State. 

The fnodel farm, F. Graftiau and E. Warnants (Jjx ferme dimonstrative. Lihge: 
limri Pcncelety 1906ypp. 4^, pis. 2, figs. 3).—N description of a model farm plant, built 
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for the Belgian section of the Exposition Universelle at Liege in 1906, giving a com¬ 
plete bill of materials used and an account of the society which built the plant. 

Wind for electric power, F. von Lefkl (Mitt, Dmt. Landw. GeselL, W (1905)^ 
No, pp, 373-375^ figs. 3). — The author believes that while wind power has been 
limited hitherto to pumping and grinding, neither of which operations requires con¬ 
stant speed, by connecting a dynamo and accumulating the current in a storage bat¬ 
tery, all ordinary needs for farm power, including heat and light, may l)e met. 

A crude device which allows the drive belt to loosen and slip on its pulley is 
proposed to regulate speed and prevent injury to the dynamo, but the method of 
stepping up the speed from 12 revolutions per minute at the mill to 900 at the dynamo 
is not descril>ed. An editorial note appended says: 

‘‘The article ... is based partly on material furnished by windmill makers, and 
does not give data for an estimate of the actual power of windmills. The statement 
of actual work done by Swedish plants seems too high . . . for according to the 
assertions of (Termaii makers, considerably larger mills would he required for the 
same service. Many attempts have been made in Germany to use wind for electric 
power, but it is known to us that all the large electric concerns strongly believe it to 
be impracticable ... on account of the unsteady power and speed.” 

Replying to this comment (21 (1906), No. 1, pp. .3, 4) Dr. von Lepel refers to a 
book on the subject by Prof. La Cour for quantitative data, and deplores the lack of 
interest on the part of large manufacturers in small plants for farms. 

A letter is also published from a Dres<len firm urging the necessity of auxiliary 
steam or gas power in addition to storage batteries, and describing a successful wind- 
electric plant for 120 lamps run by a modern 24-ft. mill, using a horsepower machine 
with four horses for auxiliary power. 

The electrical value of wind power (*Slr*i. Amer.y 93 {1903) ^ No. 21 y pp. S94y 
395). —A description of the plant of 0. F. Brush in Cleveland, Ohio, which has been 
in use for sixteen years to run 100 16-candIepower lights, and a plant in Wittkeil in 
Schleswig that develops .30 horsepower in an 8-mile wind, for lighting a town. 
Other methods which substitute compressed air or elevated reservoirs for the expen¬ 
sive storage battery are suggested, but it is admitted that the problem is as yet 
unsolved. 

British progress in pumps and pumping engines, P. R. Bjorling {London: 
Archibald Constable A: Co.y 1905y pp. Xn-i92yfigs. .97).— This brief practical treatise 
*on British pumps is the second volume of a series called National Engineering and 
Trade Lectures, edited by B. II. Morgan, and is a review of the various kinds of 
pumps, with notes on their selection for general and special purposes, intended to 
stimulate colonial and foreign trade in British machinery. 

The farm automobile, G. Voigtmann ( Tsindw. Masch. u. GerdLCy 6 {1906) y No. 7, 
pp. l-5yfigs. S). — An improved gasoline traction engine is described, with a discus¬ 
sion of its advantages over fuel-burning engines. The illustrations show field trials 
of the machine. 

Construction and ventilation of farm buildings {Bui. Maine Dept. Agr.y 4 
(1906)y No. 3y pp. 77-99).—This bulletin contains five short articles and eight pages 
of correspondence relating to barns and silos. 

Implements and machinery at the Smithfield Show {Impl, and Mach. Rei'.y 31 
{1906)y No. 369y pp. 1033-1072y figs. 31).—This report contains notes on 120 exhibits. 
The machines that seem to attract the most interest are swath turners, farm traction 
motors, milking machines, and combined planters and manure spreaders. An ingen¬ 
ious turnip thinner is described, and a number of root and feed cutters. Many new 
farm engines and motors are noticed. 

Farm machinery in Belgium during the past twenty-five years, J. Pyro 
(Ann, Gemblouxy 16 {1906)y No. f, pp, 1-12).—k. cursory and somewhat technical 
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review of recent progress in the design, manufacture, and use of various farm 
machines, with special reference to the implement industry in Belgium. 

Ancient Egyptian farm implements, A. Db O^ris {Jour, Agr, Prat,^ n, ser., 10 
{1906) j No, 40y pp, 4SS-4S6f figs. 1£). —A description of the four-man plow and other 
implements found in inscriptions, with notes on their manner of use. 

Recent improvements in hay making {Ckinad. Impl. and Vehicle Trade^ 19 
{1906), No. S, pp. 98, The great importance of the quick curing of hay has 
encouraged the improvement of hay tedders, the most recent of which is the side- 
delivery rake. 

These machines are put into the hay immediately after it is mowed, the primary 
object l>eing to uncover and heat a section of the meadow surface as the best mhans 
available in returning the hay to that section of forcing the curing by bottom heat, 
as well as by the incidental stirring. The rows can be re-tumed at any time after* 
ward on to the hot surface alongside, the repeated soft action of the machine <loing 
no injury.’’ 

The corrosion offence wire, A. S. Cushman { V. S. Dept. Agr., Farmers* Bui, 9S9, 
pp. 31). —^This bulletin is published as an answer to numerous complaints from farmers 
of the rapid rusting of galvanized fence wire. 

The manufacture of iron and mild steel and the methods used in drawing and gal¬ 
vanizing wire are described, with special reference to the use of manganese, which is 
shown to be the possible cause of deterioration, owing to its influence on electrolytic 
action. It is admitted, however, that further tests are necessary to establish this 
theory. Besides decreasing the percentage of manganese it is proposed to ground 
the wires at intervals, so as to reduce electrolysis. A heavier coating of zinc, such as 
is used on telephone wires, is thought to be worth trying, but probably too expensive. 

Teaching agricultural engineering in land-grant colleges, C. J. Zintheo 
{Engin. News, 54 {1905), No. 25, pp. 668-062}. —The enormous increase in the use of 
farm machinery and in its co.st as compare<l to other items of agricultural expense has 
contributed to make the study of farm machinery an important branch of instruction 
in agricultural colleges. 

Although the schools of European countries are in the lead in agricultural engineer¬ 
ing, the agricultural colleges in Wisconsin, North Dakota, Minnesota, and Iowa now 
offer more or less complete courses of a very practical sort, and several other colleges 
are organizing the same sort of instruction. The writer includes under agricultural 
engineering drainage, irrigation, roads, farm motors, and farm buildings as well as 
machinery. 

RURAL ECONOMICS. 

Farming as a huaineaa enterprise, £. C. Parker {Amer. Mo. Bev. of Reviews, S3 
{1906), No. 199, pp. 62-67). —This article emphasizes the growing importance of 
business methods on the farm, and outlines the investigations which are being carried 
on by the Minnesota Station, in cooperation with this Department, to determine the 
cost of producing field crops and live-stock products under farm conditions in 
Minnesota. 

**Methods of keeping *farm accounts’ in a simple, practical manner are being 
worked out from the experience gathered,” and it is hoped that a system of account¬ 
ing may be devised which will enable the farmer to choose rationally from the 
various crops and the various kinds of live stock which may be produced upon his 
^rm, and also to be able to compare the relative profitableness of the different 
methods of carrying out the operations of the farm. 

The poor and the land, H. R. Hagoaro {London: Longmans, Oreen Jc Co., 1905, 
pp. XLl 4- 157, pis, 6). —^This is a report on the agricultural colonies established by the 
Salvation Army in the United States and at Hadleigh, England. Fort Romie, in 
California, and Fort Amity, in Colorado, are described and discussed at considerable 
lenirth. The purpose of these colonies is the removal of poor people from the cities 
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and their establishment in the country where they may live by carrying on agricul*^ 
ture. 

The following quotation gives a brief statement of the conclusions reached by the 
author; “At both Fort Romie and Fort Amity I found the settlers healthy, happy, 
hopeful, and, almost without exception, doing well. Beginning in nearly every case 
with nothing, moreover, in the course of about four years at Fort Romie these set¬ 
tlers are now worth an average of about $2,000 per head above all their debts and 
liabilities to the Salvation Army and others, and at Fort Amity an average of about 
$X,000. . . . 

“The venture, however, has not proved so prosperous to its founders, the Salva¬ 
tion Army, who on these two settlements have incurred a total loss of about $50,000. 
This loss is due to four causes: (1) The fact that the settlements were established by 
aid of money borrowed at a heavy rate of interest, namely 5 and 6 per cent, and 
that the settlers were chaigred too little for their holdings which they pay for by 
installments. (2) The considerable initial cost of the estate both at Fort Romie and 
Fort Amity. (3) The fact that the settlers were first established at Fort Romie before 
the soil had been properly irrigated and at once confronted by a three years’ drought. 
(4) The circumstance that at Fort Amity the land, which was virgin prairie, proved 
exceptionally hard to work; also to be impregnated with alkali or natural salts, 
whereof the presence was totally unsuspected at the time of buying, of which alkali 
it has cost much money to be rid by deep draining. So it comes about that although 
the settlers are doing so well, the Salvation Army have been called upon to pay 
$60,000 for their experience.” 

Grazing on the public lands ( U. S, Dept Agr. ForeM Sert\ But pL i, inap 1 ),— 
This bulletin contains a discussion of the condition of tin' grazing areas of the public 
domain, and the regulations which are essential to the orderly and economical use of 
these lands. 

On some of the ranges the supply of grass and other stock feed ib now more abund¬ 
ant than in former years, but on the greater number the grazing value of the lands 
has greatly diminished in recent years. Overstocking is the principal cause of the 
deterioration. Where pastures liave been fenctMl or where the control of the range 
has been secured through the ownership of the watering places by the ranchmen, 
the condition of the range has Ix^en improved. But where many ranchmen are 
struggling to secure the same forage, a short-sighted policy is inevitable, the ranges 
are overstocked and their carrying capacity greatly reduced, to the detriment of the 
grazing industry. As a result, a large majority of the ranchmen are dissatisfied with 
the present condition of affairs, and favor “Government control of the ranges under 
reasonable regulation.” 

“The sentiment among stockmen seems to be rapidly changing in this regard, and 
many who formally opposed any form of control or leasing are now in favor of such 
action, provided the change is brought about gradually and with care to avoid any 
unnecessary disturbance of present range divisions and methods of use. It is almost 
the unanimous opinion of stockmen that in the adoption of any new system of 
management for the public grazing land, ample provision should be made for the 
gradual settlement of the country by actual home seekers.” 

The leasing of tracts of grazing land to individuals seems to be the most favored 
plan of relation. The report contains an extended discussion of the systems of 
leasing State lands in Texas and Wyoming, and of the lands of the Northern Pacific 
Railway in eastern Washington. 

The world’s grain production in 1905 {Die ^Oetreideproduktion der WeU im 
Jahre 1906, Budapest- Royal Hungarian Minister of AgrkvUure, 1906, pp, P;?).— 
Statistics on the production of wheat, rye, barley, oats, and maize in 1906 are given 
for the different countries of the world. The countries are grouped into those 
importing and those exporting grain. 
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AORICULTimAL EDUCATION. 

Agpricultural education in Lancasliire, J. Bayne {Hoy. Lancashire Ayr. Soc. 
Jour.y 1905y pp. ^a-41yjiys. 1^). —Following a brief statement concerning the origin 
of agricultural education in l^ncashire, the writer outlines the policy of the educa¬ 
tional work and describes its different phases. 

These include agricultural instruction at the Agricultural College of the Harris Insti¬ 
tute, Preston; instruction in dairying both at the permanent dairy school on the 
county council farm, Hutton, near Preston, and also byn>eansof migratory teachers; 
instruction in poultry work at the poultry school on the county council farm and 
by means of migratory teachers; lectures on agriculture, dairying, poultry keeping, 
horticulture, veterinary science, and bee keei)ing at various centers in the county; 
advisory agricultural work in the county and experimental work at the farm and 
elsewhere in the county. 

All of the agricultural work is under the control of an agricultural subcommittee, 
consisting of representatives elected by the education committee of the I^ancashire 
County council, by the council of the Harris Institute, and by the council of the 
Royal Lancashire Agricultural Society. The agricultural course at Harris Institute 
is intended to prepare young men and women for the practical work of the farm, 
and extends over 4 years, each session beginning in Septeml>er and ending about 
the first of May. Each studetit is not only given free instruction, but if not a holder 
of a junior or senior agritailtural scholarshij) is allowed a sum not exceeding $2.40 
per week by the county council. Tuition fees are required of nonresident students. 

The instruction given at the dairy school, the poultry school, and by means of 
lectures in different parts of the county is confined to the single branch of agricul¬ 
ture under consideration, while the agricultural work in Harris Institute includes also 
instruction in chemistry, zoology, mathematics, electrical engineering, mechanical 
engineering, drawing, natural science, physics, surveying, and woodwork. 

Agricultural college extension (Mass. Bd. Ayr. Nature Leaflets 1-32). —Begin¬ 
ning March 28, 1900, the State Board of Agriculture of Massachusetts has published 
82 nature leaflets, all of whi(!h have a more or less direct economic bearing, as the 
following titles indicate: 

(1) Canker Worms, A. H. Kirkland (pp. 8, figs. 4); (2) Tent Caterpillars, A. H. 
Kirkland (pp. 3, figs. 4); (3) The Black Knot of the Plum and Cherry, (1. E. Stone 
(pp. 4, figs. 2); (4) Spraying Mixtures for Insects and Plant Diseases, H. T. Fernald 
(pp. 3); (5) The AVhite-marked Tussock Moth, H. T. Fernald (pp. 3, fig. 1); (6) 
The Spiny Elm Caterpillar, H. T. Fernald (pp. 4, figs. 3); (7) Potato and Ai>ple 
Scab, G. E. Stone (pp. 4, figs. 2); (8) Insects Injuring Lawns, H. T. Fernald (pp. 3, 
fig. 1); (9) Poison Ivy, G. E. Stone (pp. 4, figs. 3); (10) The Datanas, H. T. Fer¬ 
nald (pp. 2, fig. 1); (11) Quince Rust, G. E. Stone (pp. 3, figs. 2); (12) Winter 
Birds at the Farm, E. H. Forbush (pp. 7, figs. 3); (13) Peach Leaf Curl, G. E. Stone 
(pp. 4, figs. 2); (14) Owl Friends, E. H. Forbush (pp. 6, figs. 3); (15) Bird Houses, 
E. H. Forbush (pp. 6, figs. 4); (16) Our Friend the Chickadee, E. H. Forbush (pp. 
8, figs. 4); (17) Bordeaux Mixture, G. E. Stone, (pp. 5, figs. 2); (18) Plant Lice or 
Aphids, H. T. Fernald (pp. 3, fig. 1); (19) Edible Weeds and Pot Herbs, G. E. 
Stone (pp. 5, fig. 1); (20) Massachusetts Wee<is, G. E. Stone (pp. 7, figs. 2); (21) 
Potato Rots, G. E. Stone (pp. 4, figs. 4); (22-25) Hints for Outdoor Bird Study, 
E. H. Forbush (pp. 22, figs. 4); (26) The Brown-tail Moth, A. H. Kirkland (pp. 4, 
fig®* (27) The Gypsy Moth, A. H. Kirkland (pp. 4, figs. 5); (28) The Garden 
Toad, A. H. Kirkland (pp. 5, fig. 1); and (29-32) School Gardens, with directions 
for planting and care of school gardens, suggested crops, and the educational results 
of school-garden w’ork, H. D. Hemenway (pp. 29, figs. 11). 

Popular agricultural education in Jamaica, J. R. Williams (Jour. Jamaica 
Ayr. Soc.y 9 (1905), No. Jl, pp. 403-409 ).—^The causes of early failure and of more 
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recent succeBs in efforts to provide agricultural instruction in the schools of Jamaica 
are here discussed by the Jamaica inspector of schools. 

The writer iKiints out as some of the essentials of success the imjxjrtance of pre¬ 
paring the way by creating interest and sympathy in the work among the^adhlt 
population and of giving much attention to the preparation of teacJiers for the new 
requirements imposed upon them. Nearly half of the teachers now at work in the 
elementary schools have received training in teaching agriculture. 

The most important future needs are said to be the establishment of a college of 
agri(;ulture in the island and the development of agriculture in the elementary 
schools as a feature of the educational work, not as a separate subject to be special- 
ize<l, that is to say, agriculture should be taught primarily because of its educational 
value. 

Syllabus of illustrated lecture on profitable cattle feeding, F. B. Mumford 
{IJ. S. Dept. Agr., Office Expt. Siaat.f Famiern* Inst. Lecture 4, pp> —The b^pics 

specially considered in this lecture, designed for farmers* institute workers, are con¬ 
formation to type, (quality, breeding, age, and feeding methods, as these are the fac¬ 
tors of most importance in determining profit in cattle-fetHling opt*rations. A list of 
45 lantern slides designed to illustrate the lecture is included. 

Syllabus of illustrated lecture on silage and silo construction for the South, 
A. M. Soule ( U. S. Dept. Agr.j Office Expt. Farmers^ Inst. lecture j}p. SI ).— 
In addition to the syllabus there are added more detailed directions for building 
various types of wooden silos, with estimates of materials and (^ost. A list of refer¬ 
ences is also given. 

Syllabus of illustrated lecture on essentials of successful field experimen¬ 
tation, C. E. Thorne (V. S, Dept. Agr.^ Office Expt. Stas.^ Farmers* Inst. Lecture 6^ 
pp. —This syllabus, which was prepared for the purpose of aiding farmers* insti¬ 
tute lecturers, gives suggestions on the way of carrying out successful field experi¬ 
ments. In this connection tlie selection of the soil, arrangement of i)lats, preparation 
of land for crops, planting and cultivation, harvesting, weighing, keeping the records, 
and the continuity of the work are discu8se<l. A list of 82 lantern slides illustrating 
methods for conducting agricultural experiment work is giv^en, together with a list of 
references to publications bearing on the subject. 

MISCELLANEOUS. 

Eighteenth Annual Iteport of Georgia Station, 1005 {Georgia Sta. Jlpt. 1905, 
pp. 111-119). —This contains the organization list, a brief report by the president of 
the board of directors, a report of the director on the work of the station during the 
year, and a financial statement for the fiscal year ended June 30, 1905. 

Hawaiian Sugar Planters’ Station Report, 1005 (Hawaiian Sugar Planters* 
Sta. Rpt. 1905, pp. 9).—This consists of a general report on the work of the station 
during the year by the committee of the Hawaiian Spgar Planters* Association having 
this matter in charge, and appendixes containing detailed reports of the divisions of 
agriculture and chemistry, entomology, and pathology and physiology. 

The same matter is also issued in the form of a yearbook consisting of the report 
proper, and in addition reprints of Bulletins 12-15 of the division of agriculture and 
chemistry, parts 1-6 of Bulletin 1 of the division of entomology, Bulletins 1-3 of the 
division of pathology and physiology, and a revised reprint of the report of the 
station for 1904, all of which have b^n previously noted or are noted elsewhere in 
this issue. 
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Idalip Univeriity and Station.— The main building of the university was destroyed 
by fire March 80, The building was the first one erected upon the grounds, and was 
a large and imposing structure containing the administrative ofiiices, assembly hall, 
museum, and a large number of class rooms and laboratories. The experiment sta¬ 
tion office, library, and laboratories were located in the basement and were also 
destroyed. The building was insured for $106,500, which will cover about half the 
loss upon it. 

Maryland Station. —Raymond Cutwater, of the George Washington University, has 
been appointed assistant chemist of the station. Investigations on sweet com are 
planned to be carried on at the station in cooperation with the Bureau of Chemistry 
and the Bureau of Plant Industry of this Department. M. N. Straughn will be in 
immediate charge of this work. The legislature has increased the appropriation for 
maintenance by $5,000, making it $10,000 a year. The appropriation for the State 
horticultural department has been increased to $12,000, with the provision that 
$4,000 shall be used by the station for investigation. 

Kassaohasetti Station. —A contract has been entered into with the Bureau of Soils 
for the establishment of a substation in Concord, Mass., for experiments with aspara¬ 
gus. The cranberry insects are to be studied in the cranberry districts of this State 
the coming season by an expert employed for the purpose. Cooi)erative experiments 
with fertilizers for cranberries will also be undertaken. 

Frederick R. Chunffi, assistant agriculturist, has resigned to assume the management 
of a large farm. He is succeeded by Erwin S, Fulton, who has been an assistant in 
chemistry at Wesleyan University and in the nutrition investigations at Middletown. 

Ohio Station. —The State legislature has established a department of forestry at the 
station, to carry on studies in forestry as related to the industry of the State. No 
additional appropriation is made for carrying on this new line of work. 

Oklahoma College and Station.— C. £. Quinn, assistant in agronomy, has resigned to 
enter the employ of the Bureau of Plant Industry of this Department. L. A. Moor- 
house, now on leave attending the University of Illinois, has been appointed pro¬ 
fessor of agronomy in the college and agronomist in the station, beginning July 1. 
W. L. Burlison, a graduate Of the college in 1905, who has since been attending the 
University of Illinois, has been appointed temporary assistant in agronomy in the 
college and station. H. G. Beard, Shawnee, Okla., has resigned from the board of 
regents. His successor has not been appointed. 

The new shop and gymnasium building has been completed. Work on Morrill 
Hall is progressing at a rate which insures its completion by the opening of the fall 
term. 

Bhode Island College and Station.— Howard Edwards, M. A., LL. D., professor of 
English literature and modern langl^^<e8 at the Michigan Agricultural College, with 
which institution he has been connected for the past fifteen years, has been elected 
president of the college, to succeed Kenyon L. Butterfield at the close of the college 
year. ' The station is planning for extensive cooperative experiments with farmers 
c^iihe Btate this season. 
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▼•mont College and Station. —^Morrill Hall, the new agricultural building for which 
appropriation was made last year, and for which a site has recently been secured, 
will probably be 60 by 90 ft. and at least three stories in height above the basement. 
It is expecteti to construct the building of brick, with stone l^sement and trimmings. 
The work will be pushed as rapidly as possible, in the hope that it may be made 
ready for the opening of the fall term. 

The new Weather Bureau station, erected by the U. 8. Department of Agriculture 
on the university grounds, has been completed. The building stands nearly opposite 
the experiment station farm, is of colonial style, and presents a very pleasing appear¬ 
ance. The observer of the station will live in the building and will have one assistant. 

Semicentennial of Maryland Agrionltnral College. —The fiftieth anniversary of the 
establishment of the college was celebrated with appropriate exercises March 6. The 
date which these exercises commemorated was that of the passage of the act by the 
legislature establishing and endowing the college, which two years later was located 
on its present site. 

President K. W. Silvester reviewed the history of the State charter, outlined the 
position of the college, and gave special attention to the imix)rtant function of the 
agricultural colleges in training men for the great basic industry. Governor War- 
field presented documentary evidence to show that the movement for the Maryland 
College started in a memorial to the legislature in 1837. 

President Ira Remsen, of Johns Hopkins University, defined science, its aims and 
applications. He showed the application of pure science and made an eloquent plea 
for the value of investigation and discovery which was undertaken for the purpose 
of advancing knowledge, but not with a commercial idea or a direct view to its prac¬ 
tical applications. He urged that it is only through such work that the fund of 
knowledge can be added to and the basis enlarged for application in the arts. 

Prof. L. H. Bailey dec^lared that the agricultural college stands for the freest democ¬ 
racy in education. He showed the youthfulness of agricultural science in comparison 
with pure science, and the great value of science in agriculture. In comparing 
American and German experimental work, he stated that the former is practical but 
not fundamental, while the Gennan is fundamental without being practical. The 
American has, as he said, revolutionized everything in farming since Washington's 
time, except the man, and attention is now being given to reaching the man. He 
prophesied that while at present the farm often does not inspire and satisfy the edu¬ 
cated boy, because it is so unprogressive, in future only the educated and thinking 
man can succeed on the farm, as the requirements of farming are l)ecoming so much 
greater and success more difficult to attain. He extolled the great opportunities for 
young men in this country to assume leadership in rural and agricultural affairs. 

Secretary Wilson urged the importance of teaching agriculture in the rural schools 
and of training teachers for this instruction. He asserted that “the power of the 
farm to create and produce lias not half been reached, “ any more than has the 
power of the man to produce. The agricultural college teaches the boy how to do 
things, how to do them better, and how to produce more. The work of the agricul¬ 
tural college of the future was sketched and great development and usefulness was 
predicted for it. 

Prof. F. A. Soper spoke for the alumni of the college. The occasion was one of 
interest and enthusiasm for agricultural education and for the Maryland College. 

Agricultural Ohemioal Experiment Station at Vienna.— According to a reorganization 
of this station, noted in a recent number of the Wiener LandwirtschafUirhe Zeiiung, 
the stationnow includes the following divisions; (1) Plant production and vegetation 
station at Komeuberg, 0. Reitmair, chief, and Ferdinand Pilz, assistant; (2) dairy¬ 
ing and feeding. Max Ripper, chief; (3) wine and other alcoholic drinks, fruit 
Juices, and vinegar, Bruno Haas, chief, and Victor Kreps, Walter Fischer, and 
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Julius Schuch, assistants; (4) moor culture, uses of peat, moor culture station at 
Admont, and heating materials, William Bersch, chief, and Dr. Zailer, assistant; 
(6) chemical'technical investigations for private persons, J. F. Wolfbauer, chief, 
and Edward Hoppe and Adolf Halla, assistants; (6) chemical-technical investiga¬ 
tions for officials, Franz Freyer, chief, and Theo. Schmitt, assistant. 

Tea Experiment Station in India.—In accordance with plans j)reviously noted 
(£. S. R., 16, p. 217), the Indian Tea Association has e8tablishe<l an experiment sta¬ 
tion at Heeleaka, near Moriani, Assam, known as the Hecleaka Exj>erimental Station 
and located on a tea plantation set out in 1862 and 1865. •The object of this station 
is to study some of the partly solved problems concerning the character of soil suite^l 
to tea production, the best methods of production, and the best system for the reno¬ 
vation of deteriorated tea, as well as many other less practical but no less fundamen¬ 
tal problems concerning the relation of the various operations of tea culture to the 
composition of the tea leaf, and hence to the quality of the tea. The exj^eriments 
undertaken thus far have dealt solely with problems of tea culture, but it is proposed 
to take up also the equally important problems of manufacture. 

Poultry Fattening Station in Ireland.—The Department of Agriculture and Tech¬ 
nical Instruction for Ireland has established a station at Avondale, Rathdrum, for 
training young men in the breeding and fattening of poultry, with a view of pre¬ 
paring them to undertake the management of fattening stations in other parts of the 
country. Apprenticeships may extend over a period of from 6 to 12 months. 

Experimental Farm at Kangeenan, West Australia.—The Western Australia depart¬ 
ment of agriculture has started an experimental farm at Nangeenan, 95 miles east of 
Northam, for the purpose of testing the possibilities of agriculture in the dry region 
east of the Avon Valley. The farm was located in June, 1904, but no crops were 
grown until last year. The results of the first season’s tests were encouraging, indi¬ 
cating that with proi)er care in preparing the ground and putting in the crops good 
yields can be had. 

International Conference on Plant Breeding.—The Third International Conference on 
Plant Breeding will be held at Westminster, England, July 30-August 3,1906. 
Prof. W. Bateson will be president of the conference. 

Conference for Education in the South.—The Ninth Annual Conference for Education 
in the South will be held at Lexington, Ky., May 2-4. One session of the confer¬ 
ence will be devoted to agricultural education, at which addresses will be delivered 
by Dr. James W. Robertson, of the new Macdonald College at St. Ann de Bellevue, 
near Montreal, and Dr. Seaman A. Knapp, of this Department. Among those w ho 
are expected to give addresses at other sessions are Prof. N. S. Shaler, of Harvard; 
Dr. Brown Ayres, of the University of Tennessee, and lion. John W. Yerkes, of 
Washington, D. C. 

Agricultural Schooli in Porto Bioo.—^The Report of the Commissioner of Education 
of Porto Rico for the fiscal year ended June 30, 1905, shows that during that year 11 
agricultural schools were maintained. This is 3 less than were maintained in 1904, 
the decrease resulting from inability to secure teachers properly qualihed to give 
instruction in agriculture. The average daily attendance at these schools was 41, 
and the average number of days actually taught was 170. 

The reports of superintendents of different districts indicate varying degrees of 
success, in carrying on these schools, depending largely upon the ability of the teacher 
and his attitude toward the subject. The superintendent of District No. 2, with head¬ 
quarters at Carolina, reports very enthusiastically concerning the agricultural school 
in his district. He says that the pupils have produced a good crop of cane, and have 
demonstrated that vegetables can be grown to advantage. The superintendent is 
convinced that ^^agricultural schools can be made a success if we have men who 
know' how to work, and will get right out and work with their own hands, as this 
teacher has done.” 



TfOTES. 


828 


The superintendent of District No. 19, with headquarters at Bayamon, reports 
that **the agricultural school has continued its excellent work and rendered entire 
satisfaction.’’ ^This school has given considerable attention to the beautification of 
the school grounds, in which work the girls have assisted. 

Attention is also called to agricultural work inaugurated in a rural school in this 
district. The necessary tools were loaneil by the Department of Education, while 
the Porto Rico Agricultural Experiment Station, at Mayaguez, furnished seed and 
many valuable suggestions as to planting and cultivating. Each boy was given a 
plat of ground and seed for planting. The experiment has proven a success in every 
way, fine crops of garden truck being grown. Five other schools have asked to 
enjoy the same privilege. 

Agriculture in the Primary Sohoola of New Zealand.—The New Zealand department 
of agriculture is encouraging the introduction of agriculture into the primary schools 
of that country. The biologist of the department has been conducting experiments 
for several years in connection with the Mauriceville West Primary School in teach¬ 
ing the elements of agricultural science and school gardening. In his report on the 
school garden work, he says: “The time allotted to this work is 2 hours j^er week, 
and it has been found that not only does it not interfere with the effective teaching 
of other subjects, but it is actually an assistance, providing, as it does, adflitional 
subjects for composition exercises, increasing the pupils’ powers of observation, and 
inculc>ating habits of neatness and methodical arrangement.” 

Kaerehavo Agricultural School.—According to a note in the Journal of the Board of 
Agriculture fijr January, lOOfi, a school for the training and instructing of renters and 
laborers of both sexes was estahlishe<l near Uingsted, Denmark, with Government 
aid in November, 1903. The j)upils are chiefly girls and farm hands, from 20 to 25 
years of age, who attend from 5 months to a year, and older persons who attend the 
short courses of 11 days. During the time the school has been in operation, it has 
been attended by 375 jmpils in long courses and 800 persons in short (‘ourses. The 
land for the school (54J acres) wa.s donated by the town of Ringsted. The <iepart- 
ment of agriculture granted a loan of fl6,170 to aid in starting the school. 

A New School of Agriculture in France.—A school of agriculture has recently been 
established at Hennebont (Morbihan), which is well equipped with land for demon¬ 
stration purposes, orchards, domestic animals, and other agricultural material. 

South African School of Forestry.—The government of Cape Colony is establishing 
the South African School of Forestry at Tokai, to provide a course of instruction for 
training young men for practical and scientific work in South African forestry. 
Provision is l)eing made for 10 resident students at Tokai, who will be received from 
the 8outh African College and other similarly e(iuipi)ed institutions in the colony 
after having ccmipleted the theoretical work in forestry. 

Two New Veterinary Journals.—The great progress which has l)een made in recent 
years in the study of animal diseases in the Tropics has made it desirable to publish 
a periodical in which contributions relating to tropi(‘al <lisea8es in various countries 
will be gathered together for the benefit of workers engaged in this line of investiga¬ 
tion. It often happens that the library facilities for such workers in the tropical 
countries are not the best, and it is, therefore, especially desirable to get all the 
recent material in as available a form as possible. 

The Journal of Tropical Veterinary Science^ the first number of which has just 
been issued, seeks to supply this need. Attention is called, in an editorial note in 
the first number, to the fact that many of the tropical diseases in animals are infec¬ 
tious also for man, and more information is desired regarding the cause and control 
of these diseases both for the guidance of intending settlers in tropical t;ountries and 
for the benefit of animal industry in those regions. 

A new journal devoted to infectious diseases of animals and methods which con¬ 
tribute to the hygiene of farm animals (ZeiUchrift fur lnfe(iiomkrankheUen para- 
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ntore KrankhtUm und Hygiene) has recently appeared under the editorship of Dr. 
Bobert Ostertag, of Berlin, and other collaborators. This journal is intended for 
use in the publl^tion of original articles relating to bacterial and pi^rasitic diseases 
of animals and general farm hygiene. The journal on meat and milk hygiene, pub¬ 
lished for many years under the editorship of Dr. Ostertag, was found to be quite 
satisfoctory for the inclusion of articles relating strictly to these subjects, but a laige 
mass of other material not dealing with the special topics of meat and milk inspec¬ 
tion suggested the desirability of publishing the new journal to contain such 
material. 

In addition to original articles the journal also contains general summaries of lit¬ 
erature on special topics, and reviews of books and smaller articles dealing with bac¬ 
terial diseases and the general problems of bacteriology in relation to pathology. 

Misoellaneouf.— The Oarden Album and Review is the title of a new English monthly 
magazine of horticulture, edited by John Weathers, well known author of “A Prac¬ 
tical Guide to Garden Plants,** etc. A prominent feature of the new magazine will 
be 4 colored plates of plants, flowers, or fruits in each number. The magazine will 
be devoted to gardening interests in all of its branches, both ox)en air and under 
glass. The flrst number contains 16 quarto pages and includes an index to the most 
important articles and illustrations in various other horticultural periodicals. 

The Monthly Weather Bulletin^ issued by the Weather Bureau of this Department, 
continues the series heretofore published under the title Weather Crop BuUeiin of the 
Weather Bureau. It will hereafter be devoted to weather conditions. 

The 25 county normal schools of Michigan will this year graduate 400 students 
for teachers in the rural schools. The expense to the State is said to be about $66 
a teacher. 

The annual meeting of the German Association of Naturalists and Physicians will 
be held this year at Stuttgart, September 16-22. 

Joseph Pyro, professor of rural engineering in the School of Agriculture of Gem- 
bloux, Belgium, died at that place March 5, 1906. He was bom at Li5ge November 
28, 1843. Professor Pyro was a recognized authority in his chosen field and had 
achieved signal success in promoting education and investigation in rural engineer¬ 
ing. He took a prominent part in the discussions of the International Congress of 
Agricultural Mechanics held at Li^ge in August, 1906. 

Prof. Alexander Muller, agricultural chemist, died at Stensjoholm, Sweden, Jan¬ 
uary 28, in his seventy-eighth year. He was appointed in 1856 director of the agri¬ 
cultural experimental section of the agricultural academy at Stockholm, and con¬ 
sulting agricultural adviser for Sweden and Norway. His earlier published work 
dealt mainly with questions of dairying, hygiene, and the treatment of soils; of late 
it related to the cleansing of towns. 

Prof. N. Zuntz has been chosen rector of the agricultural high school at Berlin for 
the customary period of one year. 

Dr. A. Backhaus, of Berlin, has been called to the organization and direction of 
an agricultural high school in connection with the University of Montevideo in 
Uruguay. 


o 
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An important report upon the need of elementary training for the 
great productive industries has been presented to the Massachusetts 
legislature by a special commission, headed by President Carroll D. 
Wright as chairman. Agriculture is included among these indus¬ 
tries, and definite provision is made for it in the general s(*heme by 
which the public-school system is to be enriched and expanded along 
industrial and vocational lines. 

The commission has been engaged for some time in an investiga¬ 
tion of the relation of the public schools to the various industries of 
the State, the preparation which the schools afford for the life work 
of the pupils, and the economic aspects of the question. It finds that 
the productive industries, including agriculture, manufactures, and 
building, depend mainly upon chance for recruiting their service. 
These industries are only touched educationally in their most ad¬ 
vanced and scientific forms. No instruction whatever is furnished at 
public expense in the theory and practice of these occupations, and 
while agriculture is recognized by the State in its aid to the agricul¬ 
tural college, there is no preparatory work leading up to it in the 
same way that the high schools lead up to the other colleges. The 
same is true to a large extent of the schools of technology. 

The children who leave school to enter employments at the age of 
14 or 15 have had no training to develop their actual productive 
value or efficiency, and this is largely true of those who remain in 
school until 16 or 18. The added years, it is pointed out, are to a con¬ 
siderable extent lost time, so far as developing efficiency in productive 
employments is concerned. In the case of both classes of children 
the employment upon which they enter after leaving school is deter¬ 
mined by chance. 

These conditions, the commission holds, have an important eco¬ 
nomic bearing, for they tend to increase the cost of production, to 
limit the output in quantity, and to lower the grade in quality. 
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Industries so recruited can not long compete with similar indudstries' 
recruited from the'* ranks of technically trained persons. 

The commission concludes that the elements of industrial training, 
agriculture, domestic and mechanical sciences should be taught in, the 
public schools, and it presents a strong argument in support of this 
conclusion. “ The State needs a wider diffusion of industrial intel¬ 
ligence as a foundation for tlie highest technical success, and this 
can only be acquired in connection with the general system of educa¬ 
tion into which it should enter as an integral part from the beginning. 
The latest philosophy of education reinforces the demands of pro¬ 
ductive industry by showing that that which fits a child best for his 
place in the world as a producer tends to his own highest develop¬ 
ment physically, intellectually, and morally.” 

Two lines arc suggested in which industrial education may be 
develoj)ed—through the existing public-school system and through 
independent industrial schools. It is recommended that cities and 
towns so modify the work in the elementary schools as to include 
instruction and practice in the elements of productive industry, as 
applied to agriculture and the mechanic and domestic arts, and 
“ that this instruction be of such a character as to secure from it the * 
highest cultural as well as the highest industrial value.” It is also 
urged that the work in the high schools be so modified ‘‘ that the 
instruction in mathematics, the sciences, and drawing shall show the 
application and use of these subjects in industrial life, with special 
reference to local industries; . . . that is, algebra and geometry 
should 1x3 so taught in the public schools as to show their relations 
to construction, botany to horticulture and agriculture, chemistry to 
agriculture, manufactures, and domestic science, and drawing to 
every form of industry.” 

In addition to these modifications the commission recommends that 
towns and cities provide new elective industrial courses in high 
schools, for instruction in the principles of agriculture and the 
domestic and mechanic arts, with both day and evening courses, so 
as to accommodate persons already employed in trades; and further¬ 
more, that part-time day courses be provided for children between 
the ages of 14 and 18 years who are employed during the remainder 
of the day, so that instruction in the principles and the practice of 
the arts may go on together. 

The above relates entirely to the existing public school system, 
whose integrity the scheme proposes to preserve. For the more tech¬ 
nical and advanced work the commission believes that distinctive 
industrial schools, separated entirely from the public school system,’ 
should be maintained. This departure is held to be entirely in 
accord with the policy to which the State is already fully committed 
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through its support of normal schools, art schools, institutes of tech¬ 
nology, and the agricultural college, Iij order to secure proper 
instruction for teachers in the elements of agriculture, it is suggested 
that a normal department be established in the State agricultural 
college, instead of attempting to introduce the subject into normal 
schools or establish a separate school for that purpose: 

The recommendations of this commission are embodied in a bill sub¬ 
mitted to the legislature, which provides for the appointment of a 
commission on industrial education to promote this work, and proposes 
State aid to towns and cities for the maintenance of distinctive schools 
for industrial training, or of industrial courses in high or manual 
training schools. The hearings on this bill before the legislative 
committees have attracted much attention, and developed widespread 
interest in favor of the measure. 

The notable progress which has recently been made in the develop¬ 
ment of commercially successful methods of fixing the free nitrogen 
of the air, and thus making it available for agricidtural and other 
industrial purposes, should go far toward reassuring those who are 
disposed to view with alarm the rapid exhaustion of the world’s prin¬ 
cipal known supply of combined nitrogen,namely,the nitrate deposits. 

The rapidly increasing demand (which has risen from less than 
200,000 tons of nitrate in 1870 to over 1,500,000 tons in 1005) and the 
steadily diminishing supply have stimulated unusual activity in 
efforts to apply the discoveries of science to the solution of the great 
industrial problem of finding a practical means of maintaining a 
cheap and reliable supply of fixed nitrogen. 

The encouraging results yielded by the Frank and Caro calcium 
cyanamid process have already been referred to (E. S, K., 15, p. 423). 
Further developments in the application of this process have fully 
justified the promise of the earlier trials, and factories have been built 
in Italy, Germany, and elsewhere to test, the process on an extensive 
commercial basis. The numerous experiments which have been made 
to test the fertilizing value of the so-called lime nitrogen {Kalkstick- 
atoff) prepared by this process indicate that when used with proper 
precautions and under certain restrictions the product has a fertiliz¬ 
ing value in general but slightly inferior to that of nitrate of soda 
and somewhat superior to that of sulphate of ammonia. The results 
of hundreds of such experiments on a great variety of soils and crops 
are given in a recent 120-page report issued at Rome, which is briefly 
noted elsewhere. 

Improvements are constantly being made which increase the effi¬ 
ciency of the process and lessen the cost of the product, and which 
encourage the belief that where cheap water power is available this 
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process can be made to yield a product capable of competing success¬ 
fully with nitrate of soda in the markets of the world. 

The most recent and most notable development in the line of fixa¬ 
tion of the nitrogen of the air for commercial purposes is, however, in 
the nature of a return to the earlier methods of direct oxidation by 
means of electric discharges. Prof. K. Birkeland, of the University of 
Christiania, Norway, and S. Eyde, a Norwegian civil engineer, have 
devised a process for greatly increasing the size'and efficiency of the 
ordinary electric arc, so*that oxidation of the nitrogen is more rapid 
and is accomplished with much less expenditure of electric energy, 
and hence at less cost than in preceding processes. 

A recent writer in* describing the process says: ‘‘The inventors, 
instead of working with arcs of (he lowest possible amperage, make 
the first technical application of a phenomenon previously known to 
physicists, the action of the magnetic field on the arc.” They use a 
powerful current of electricity in the form of great glowing electric 
disks, up to 0 feet in diameter, which are built up of arcs deflected by 
powerful magnets. 

By means of powerful electromagnets placed vertically to the 
electrodes, Avhich are hollow and cooled with a stream of water, “ the 
arc formed between the electrodes is blown away, as it were, by the 
influence of the magnetic field, and at once a new arc is formed, which 
is blown away. This process can be repeated 1,000 times a second, 
though in i^ractice only a few hundred arcs per second are used. With 
alternating current arcs and direct current magnetic field, or vice 
versa, the arcs vibrate between the electrodes as circular disks.” 
There is thus secured the alternate heating (to 2,000° C.*) and cooling, 
and the rap'd and tliorough contact of the air with the most active 
zone of the arc, which are essential to the highest oxidation efficiency. 

The efficiency of this process has Ix^eii demonstrated in an experi¬ 
mental factory near Notodden, Norway, which utilizes the unusually 
cheap water jiower of that region for the production of the electrical 
energy required. It is reported that the daily output of this factory 
for the year during which it has been in operation is about 3,300 
pounds of pure nitric acid, and the factory has been pronounced a 
technical and financial success by the eminent authority, Otto N, Witt, 
of Berlin. The success of the experimental factory has been such that 
several larger establishments are being built at other places in south 
Norway where cheap water power can be had. It is claimed that 
these factories will utilize in the aggregate about 30,000 horsepower, 
and that the company exploiting the patent has options on Norwegian 
waterfalls capable of yielding 360,000 horsepower at very low cost. 

It is reported that nitric acid can be produced by this process at 
leas than one-tenth of its present cost. Owing, however, to the dilu- 
of the products of oxidation the difficulty and expense is less in 
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production than in concentration of the nitric acid. The latter has 
not yet found a perfect technical solution, and so it has been found 
most economical to market the product in form of calcium nitrate. 

For agricultural purposes especially the calcium nitrate is mixed 
with an excess of lime, yielding a dry, easily handled material known 
commercially as ‘‘lime niter” {Kalksalpeter)^ which contains on an 
average 8 to 9 per cent of nitrogen and about 22 per cent of lime. A 
number of experiments have been made with this material which indi¬ 
cate that it has a fertilizing value slightly superior to nitrate of soda 
on soils benefited by lime as well as nitrogen. 

In a recent article reviewing two important contributions to the 
subject of fixation of atmosiiheric nitrogen, H llenouf enumerates 
and discusses the relative efficiency of no less than four distinct 
methods of accomplishing this result, viz, fixation by means of 
micro-organisms, formation and decomposition of nitrids, the pro¬ 
duction of calcium cyanamid, and electrical oxidation; and expresses 
the conviction that “ by the time the Chili saltpeter IhmIs are 
exhausted chemists and engineers will be ready with practical and 
economic methods of utilizing atmospheric nitrogen to meet the 
demands of agriculture and industry.” • 

The products of the various processes for fixing the nitrogen of 
the air have not yet found their way into markets in sufficient (pian- 
tity to establish their commercial rating, but Prof. Silvanus P. 
Thompson, the eminent English physicist, in a recent lecture before 
the Royal Institution of London, asserts his belief that where condi¬ 
tions are exceptionally good for the furnishing of power at exceed¬ 
ingly low rates, nitrogen compovuids can be jn'epared by the Birke- 
land and Eyde process at a price which will enable them to compete 
with nitrate of soda in the market, becoming every year more valu¬ 
able as the demand for nitrates increases. and the natural supply 
becomes exhausted. 

The development of these methods, while of great practical impor¬ 
tance, is also of the highest significance as an illustration of the suc¬ 
cessful application of the results of investigations in pure science to 
practical affairs and commercial needs. The working out of these 
methods on a practical basis is rendered possible only because of 
the long series of scientific investigations beginning with Cavendish 
and continued by his successors in similar lines of work, which 
were undertaken solely for the purpose of advancing chemistry and 
physics as pure sciences and with no thought of practical results or 
commercial rewards* 
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The permanent committee on the analysis and control of agricultural 
products, L. Gkandeau {Jour, Agi\ Prat.^ n. ftcr., 11 {1906), No, PP» 101,^ 
102), —The duties of this committee, consisting of 32 members (including some 
of the most eminent scientific men of France), ai)i)ointed by the minister of agri¬ 
culture December 15, 1005, under the provision of a law of Prance of August 1, 
1906, for the repression of fraud in foods, feeding stuffs, seeds, fertilizers, and 
agricultural products in general, are explalned.o The committee has organizeil 
into a number of subwinmittecs for the consideration of different phases of 
its work. 

Methods of analysis of fertilizers in different countries, L. Sicabd {Ann, 
iScole Nat, Agr, Montpfllier, n, ser,, 5 {1906), No, 3, pp, 204-222), —This is the 
third reiK)rt on this subject, and deals with methods of determining ix)tash, 
describing the various methods which have been proposed for this puriK>se. 
The detfisions of the Fifth International Congress of Applied Chemistry with 
relation to the analysis of nitrates are also given. 

On the importance of uniform international methods of analysis, 11. Nis- 
SENSON {Chcm, Ztg,, 30 {1906), No, 3, pp, 16, 17). —A numl)er of illustrations 
of the need of su<?h methods are cited. 

New method for the determination of atmospheric carbon diozid, based 
on the rate of its absorption by a free surface of a solution of an alkali 
hydrozid, II. T. Bkown and F. Escombe {Proc, Roy, moc, [London], 8cr, Ji, 
76 {1905), No. B507, pp. 112-117; aha. in Jour. Glwm. 8oc, [London], 88 
{1905), No. 548, If, p. 858),—The method proi>osed is based upon the fact that 
when a current of air containing a constant proiK)rtion of carbon dioxid is 
drawn over the free surface of a solution of sodium hydroxld the rate of 
absorption increases with the velocity of the current up to a certain point, 
beyond which it remains constant. Furthermore, the rate of absorption is pro¬ 
portional to the i)artial pressure of the carbon dioxid within fairly wide limits. 

In the method described the air is aspirated through the apparatus at a rate 
greater than that required for maximum absorption, and being drawn through 
a perforated plate is made to impinge in a turbulent stream on the surface pf 
a standardized solution of sodium hydroxid, which Is titrated after the experi¬ 
ment A constant for the apparatus having-been determined in a preliminary 
experiment, in which the air is measured, the proportion of carbon dioxid In a 

. «For composition and duties of this commission and the law under which it 
was appointed, see also Jour. Agr. Prat, n. ser., 10 (1906), Nos. 32, p. 181; 62, 
p. 806. 
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sample of air can be calculated from the time during which the current has 
jessed and the amount of gas absorbed, a correction being applied for the 
effect of change of temperature on the rate of absorption. 

On the determination of carbon monoxid in the air by means of iodin 
anhybrid, Albert-L^vy and A. Pficoui. (Compt. Rend, Acad, Rci, [Paris], lJi2 
(me), yo. S, p, 102; aha, in Rvv, 8ci, [Paris], H, scr,, 5 (1906), No, //, p, 112),— 
In the method propose<l use is made of the fact that one part of carbon monoxid 
in 10 , 000,000 of air gives an intense coloration in chloroform containing the 
anhydrid as a result of the liberation of iodin. Acetylene of the same strength 
gives no coloration. 

TThe determination of sulphuric acid in drinking water, F. Raschio 
(Ztschr, Anffcw, Cheni,, 19 (1900), Ao. S, p, —In the method proposed i 
liter to 5 liters of water, according to the sulphuric acid content, is mixed with 
the twentieth part of its volume of concentrated benzidin solution, stirred, and 
allowed to stand 15 minutes. If no precipitate is formed, tlie water contains 
1.5 mg. of sulphuric acid (SO 3 ) or less. If a precipitate forms, it is collected on 
a filter, washed, and titrated In the usual way with tenth-normal sodium 
hydroxid. One cc. of the hydroxid corresiK)nds to 4 mg. of SOj. A correction 
of 1.5 mg. must be added in each determination. 

Field assay of water, M. O. Leighton (V, S, Oral, i^urvey, Watcr-iSupply 
and Irriy, Paper No, 101, pp. 77, pis. flys, 3 ).—This paper describes and dis¬ 
cusses methods which have for some time l)eon successfully used in investiga¬ 
tions carrleil on by the division of hydro-eeonomlt's of the U. S. Geological 
Sufvey on the quality of water in various parts of the United States. 

Methods of determining turbidity, color, total hardnws, alkalinity, normal 
carbonates, bicarl>onates, total sulphates, chlorin, or total chlorlds, iron, and 
calcium are discussed. Only such methods are described as are c*onsidered 
necessary for the determination of the ingredients which give watei*s their 
e.ssential characteristics, and tliese are conflnetl to simple and cheap methods 
useful for practical puiposes and easily carried out In the field, but of little or 
no value from a purely scientific standpoint. 

On the theory of the formation of potash deposits from sea water, E. 
Janecke (Ztsvhr. Anycir, Vhem., 19 (1906), No. 1, pp, 7-14, fios. 8 ).—A discus¬ 
sion of the physico-chemical theory of the formation of oceanic salt deiwslts as 
enunciated by Van’t Iloff. 

Colorimetric, turbidity, and titration methods used in soil investigations, 
O. Schreiner and G. II. Failyer (1, S. Dept, Ayr., Bnr, Boils Bui. 31, pp. 60, 
pi, 1, fiys. J).—The methods which have been used in the investigations of the 
Bureau of Soils and others which are applicable to similar work are concisely 
described In this bulletin “ for the (xmveiiieiice of those desirous of continuing 
these investigations or of carrying on new lines of inquiry.” 

After a preliminary explanation of methods of prei)aring solutions from 
moist and dry soils, the construction and operation of the Briggs filtering 
apparatus (E. S. R., 14, p. 126), the decolorizing of soil solutions, the use of 
centrifugal and other methods of obtaining soil solutions devised by Briggs, 
McLane, and McCall (E. S. R., 16, p. 450), the preparation and decolorization of 
solutions from green and dried plants, the general principles and purposes of 
colorimetric, turbidity, and titration methods, and the construction and use of 
colorimeters, especially that of Schreiner,® the autlmrs describe in detail the 
following methods: Colorimetric methods—ammonium, Nessler; potassium, 
Cameron and Failyer (E. S. R., 15, p. 444) and Hill (E. S. R., 15, p. 224); 


« Jour. Amer. Chem. Soc., 27 (1006), pp. 1102-1203. 
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magnesium, Schreiner ana Ferris;« manganese, Clennell; iron, Thomson’s, as 
described by Sutton; titanium, Weller; nitrate, Gill (E. S. R., 6, p. 1^) ; 
nitrite, Hosvay’s modiflcation of Griess’s test; phosphate, Schreiner and Brow» 
(E. S. R., 10, p. 533), and Woodman and Cay van and Veltch (E. S. R., 13, 
p. 310; 14, pp. 125, aT5) ; silica, Veitch and Schreiner (E. S. R., 14, p. 833; 
15, p. 444) ; silica and phosphate combined, Schreiner (E. S. R., 15, p. 444) ; 
sulphate and sulphid, Winkler; » turbidity methods—calcium, Ferris’s modiflca¬ 
tion of Hinds (E. S. U., 8, p. 280) ; sulphate, Belz’s modiflcation of Hinds and 
Jackson; chlorld, Uicliards and Wells; c titration methods-r-calclum and mag¬ 
nesium, Winkler’s modification of Clarke’s soap method carbonate and bicar¬ 
bonate, Cameron (E. S. U., 13, p. 428) ; chlorid, the standard silver nitrate and 
j)otassium tdiromate method. 

On the determination of nitric acid in soils, Buhlert and Fickendey 
(Landir. Vera, Stat, 63 (1605), No, S-i, pp. 236-2)6 ),—The following method, 
based ui)on the results of studies of various factors affecting the accuracy of 
the determination of nitric acid in soils, is proposed : 

Two kg. of the fresh saniple of soil taken from a large number of places in a 
field and thoroughly mixed is shaken up immediately with 2 to 3 liters of water, 
shaking for i minute at intervals of 5 minutes. At the end of not more than 
30 minutes the soluti<jn is allowed to settle somewhat and Is filtered through a 
folded filter. Four hundred to 500 cc. of the filtrate is evaiwrated with the 
addition of a few drops of sodium hydroxid solution and analyzed by the 
Schloesliig method. Very cloudy solutions are cleared by addition of 2 per cent 
sodium chlorid solution. 

. On the determination of aluminum, IT. Weber (Ztftchr. Analyt, Cliem,, .)) 
(1005), No, 12, pp. 766-776 ),—This is a review of recent literature relating to 
this subject. 

Examination of foods, condiments, and commercial products, M. Mansfeld 
(Die Untcruuchuiif/ dvr Nahrunys- und OvnuHsmitiel sowic clniycr Gcbrauchnye- 
ycmtandc. Lvipftic and Vienna: Franz Dvniivkv, 1605, pp. XVA-2)S,tiyH, 35; rev, 
in Ztsvhr, VnlcrHitcU, Nahr. u, OenuHftnitl., 10 (1605), No, 12, pp, 766, 767 ),— 
In this, the sec'ond edition, chapters on meat products and compressed yeast 
have been added and the whole l)ook has been revised. 

The proportion of glutaminic acid yielded by various vegetable proteins 
when decomposed by boiling with hydrochloric acid, T. B. Osborne and 
R. D. Gilbert (Atncr, Jour, rhyaiol,, 15 (1606), No, J ), pp. 333-356 ),—The pro- 
lelds studied were obtained from cereals, legumes, oil-bearing seeds, and meat, 
fish, milk, aind eggs. 

In the case of the vegetable protelds the smallest amount of glutaminic 
acid 5.72 per cent, was obtained from the leucosin of wheat and the largest 
amount, 37.17 i>er cent, from tlie gliadin of wheat. “ 'file proteins of the cereals 
yield much more glutaminic acid than do any of the other groups, for, omitting 
leucosin, which is present in the wheat kernel only in very small proportion 
and c*onfiiKHl chiefly to the embryo of the seed, the average yield of this acid 
was 29.5 i)er cent, while the legumes yielded 19.0 per cent, the oil seeds 16.8 
per cent, and the 3 animal proteins 8.9 jier cent. ... It would appear that 
such animal p.roteins as have lieen carefully investigated yield similar proimr- 
tions ot glutaminic acid, namely, about 8 to 11 per cent. 

«Jour. Amor. Chem. Soc., 20 <1904), pp. 961-967. 

i>Zt8chr. Anal. Chem., 40 (1901), pp. 465, 772. 

Jour. Amer. Chem. Soc., 27 (1905), p. 459. 

<>Zt8chr. Anal. Chem., 40 (1901), p. 82. 
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“ In view of the wide differenceH in the constitution of the proteins of the 
different species of seeds, as shown by the determinations of glutaniinic acid 
given in this paper, as well as by the few quantitative determinations of the 
other decomix)8ition products which liave been made, it would seem important to 
know definitely whetlier or not similar differences exist between the proteins 
of the tissues of different si)ecies of animals whlcli serve as food for man, for 
it is ix)sslble that in such differences will be found a logical basis for the use of 
one form of protein rather than another when dealing with nutrition in various 
pathological conditions.” 

The authors propose to continue their investigations. 

Concerning the detection of boric acid, G. Fendler (Ztschr. Vntcrauch, 
Nahr. a. Genussmtl., It {JiWd), No, .1, y>y>. —A method of estimating 

boric acid is described which depends upon comparing the intensity of the cur- 
cunia paper reaction with a color scale made by immersing strips of curcuma 
l>ai)cr for different lengths of time in different solutions of borh! acid of known 
strength. 

The sensitiveness of curcuma paper for boric acid reaction, L. Wolfrum 
and J. PiNNow (Ztschr, UntcrHUch , Nahr, u, OcnusmotU, It {liWG), No, 3, pp. 

—Different sorts of commercial curcuma paper wt're comi)ared. 

The estimation of sulphurous acid in certain foods and also the estima¬ 
tion of sulphur in illuminating gas, T. Schumacher and K. Feder {Ztachr, 
ilntvrmvh. Nahr, u, Gcnunsmtl,, 10 {1905), No, 11, pp, ().i9-659, fiy, 1), —The 
method described depends upon the distillation of an acidulated portion of the 
substance to be examined with a solution of iodate of potassium. 

The detection of talc and coloring matter in grits and rice, K. von Uaumkr 
{Ztachv, Vntensiwh, Nahr, u, Oaiussnitl,, 10{1905), No, 12, pp, 7//4-7)6*).— 
It has bts?!! found that coloring matters and talc are easily separated with 
chloroform. The author describes a method of estimating talc which depends 
upon shaking the samjde with chloroform and evai)orating to dryness. 

The occurrence of cholesterin and lecithin in milk and their importance 
in the determination of fat by the Gottlieb method, M. Siegfelo { Milchiv , 
Zcnthl., 2 {t90(}), No, 1, pp, 1~5). —Fat determinations by the Gottlieb method 
were found to be 0.024.‘l per cent too high, due to the presence of 0.0041 per cent 
of ether-ins<»lul)le material, (MMKIO per cent of unsaponifiable material, and 
0.0100 ])er cent of lecithin in the solids obtained by this method. 

On the accuracy of the Wollny refractometer, the Gottlieb method, and 
the Gerber acid butyrometer for the determination of fat, 11. Schrott- 
Fiechtl {Milchiv, Zcnthl,, 2 {1900), No, 1, pp, 13-19),—The Gottlieb-Rose method 
is considered the most accurate gravimetric method for the determination of fat 
in milk. The average of 100 determinations by this method was 2.2849 per 
cent and by tlie refractometer method 2.2755 per cent. A similar comparison 
of the Gerber and Wollny methods gave average results of 3.7252 and 3.7210 
l)er cent, respectively. 

New nonacid method for the rapid determination of fat in milk, N. Gerber 
(Milch Ztg,, 35 {1906), No, Jf, pp, 37, 3H), —Gomparatlve tests of the Sichler and 
Gerber methods are reiiorted and the conclusion is drawn that there is no 
reason for abandoning the Gerber method in favor of the nonacid, method. 

Formalin as a means of preventing plugging in the determination of fat 
in the Gerber butyrometer, 0. Reger, {Milchw, Zenthh, 2 (1906), No, 1, pp, 
6 ^),—^Thls trouble, according to the author, may be avoided by the addition of 
1 drop of formalin per cubic centimeter of amyl alcohol and the accuracy of 
the test not interfered with. 
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Tha determination of the fat content of butter^ H. LttHBio (Molk» 

19 (1905)y No. 48y pp. 1217y 1218).—The author tested the method of K. Von 
Waegenigh. 

In this 1 gm. of butter is bhakeii with 20 oe. of ether, and 0.5 gm. of powdered 
tragacanth and 2.5 c?c. of water are added to the mixture, which is then cen¬ 
trifuged for 2 to 3 minutes. The ether layer containing the fat is separated, 
the ether evaporated, and the fat weighed. The tragacanth is added for the 
purpose of removing the water, proteids, milk sugar, and salt from the fat. 
The method was found to be rapid, but not very accurate. It is considered 
worthy of further study. 

New method for the detection of cocoanut oil in butter, U. 1*. Wusman and 

ItEiJST (Ztschr. VntcrHUch. I^ahr. u. Oenussmtl.y 11 (1906)y No. 5, pp. 267*^271; 
Hcc. Soc, aSV/. llyg. Aliment.y 2 (1905), No. 5, pp. 491-498). —^This method is 
based ui)on the precipitation of volatile fatty acids by silver nitrate. 

To the filtered and neutralized distillate obtained in the Ilelehert-Meissl method 
is added 40 cc. ot a decinormal solution of silver nitrate. This is filtered and 
the precipitate washed until about 200 cc. of liquid is obtained, to which is 
added 50 cc. of decinormal solution of sodium eWorld. The excess of sodium 
chlorid is determined by titration with decinormal silver nitrate, ix)tassium 
chromate being used as an Indicator. The difference between the total number 
of cubic centimeters of silver nitrate employed and the number of cubic centi¬ 
meters of sodium chlorid increased by 0.1 is called the first silver index. 

A second silver index is obtained by using 300 cc. of distillate from the 
Reichert-Meissl method Instead of 110, adding 40 cc. of a de<*lnormal silver 
nitrate to 250 cc of this liquid, filtering and \yaHhing until 350 c*c. of liquid is 
obtained. The number obtained as above is increased by one-fifth. The pres¬ 
ence of cocoanut oil is indicated by an increase in the second silver index over 
the first. 

On the value of Schiff's reagent for the detection of formaldehyde in milk, 

Utz (Milchw. Zenthl.y 2 (1906), No. 1, pp. 12, 13). —The author concludes, as 
the result of his investigations, that this reagent is not to be recommended for 
the detection of formaldehyde in milk, and that the best method for this pur¬ 
pose is that of Arnold and Mentzel (E. S. R., 13, p. 1015). 

The relation of cows’ milk to SchilE’s reagent and a test for formalin in 
milk, Eichholz (Milchw. Zentbl., 1 (1905), No. 11, pp. 499, 500). —^This is a 
criticism of the article by Seligmann previously noted (E. S. R., 16, p, 742). 

Separation of nitrogenous bodies in cheese, R. Habcoubt (Ann. Rpt. Ontario 
Agr. Col. and E^pt. Farm, 31 (1905), pp. 70-76). —^Thls report was presented 
at the last meeting of the Association of Ofiicial Agricultural Chemists (E. S. R., 
17, p. 432). 

Extracts from the proceedings of the Association of Official Agricultural 
Chemists, 1005, edited by II. W. Wiley (V. 8. Dept. Agr., Bur. Chem. Circ. 26, 
pp. 16). —^This gives the recommendations of referees as adopted, motions, and 
appointments affecting the work of the association for 1906. A summarised 
account of the proceedings of this association in 1905 was given in a previous 
number of the Record (E. S. R., 17, p. 423). 

Agricultural chemistry, A. Mobgen and W. Zielstobff (Jahrb. Chem., H 
(1904)., PP* 286-303). —^Thls is a brief review of progress during 1<K)4 in Invests 
gaCtions relating to air and water, soils, fertilizers^ plant physiology, and animal 
physiology, Including also biographical and miscellaneous notes. 
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Text-book of meteorology, J,. Hann (Lehrhuch der Meteorologie. Leipsio: 
H. TauchnitZy 1905, 2. ed., pp, 6^2; rev, in Mature [London], IS (1906), No, 
1890, p, 270), —^The first edition of this work appeared in 1901 (E. S. R., 13, p. 
923). In this second edition the volume of the book has been considerably 
reduced, many original references cut out and new ones added, and many parts 
thoroughly revised, as, for example, the section relating to meteorology of the 
upper air. 

The study of meteorology, F. Waldo {Education^ 26 (1905), No, 3, pp, H9- 
153), —This is a brief review of progress wlilch has been made in the United 
States In developing courses of instruction In meteorology, espe<*lally the work 
of Professor Davis at Harvard. The courses in meteorology given at that insti¬ 
tution are described, as well as the opportunities for advanced work at the 
Harvard College Astronomical and Blue Hill observatories. 

Becent advances in meteorology and meteorological service in Japan, 
S. T. Tamura (Pop, Sci, Mo„ 68 (1906), No, 2, pp, 139-m ),—A brief account Is 
given of tlje organization, erpiipinent, and work of tlie meteorological service of 
Japan, which was established In 1875, systematic meteorological observations 
having been made, however, as early as 1872 at the observatory at Ilakodatf^. 
The imi>ortant contributions which .Tapanese meteorologists have made to prac¬ 
tical and tlH'oretlcal meteorology and the diffusion of such knowledge are con¬ 
sidered in some detail. 

Weather report, 1905, J. R. Reynolds (Ann, Rpt, Ontario Apr, Col, and 
Ea^pt, Farm, 31 (1005), pp, 32, S3), —^Tabular statements are given of observa-v 
tlons at Ontario Agricultural College and at various other points in Ontario on 
temperature and precipitation. The temiierature and frost observations at 
Guelph during 1905 are compared with those of 0 preceding years. The mean 
tenu)erature for 1005 was 43.0® F., the highest 89.00, in July, the lowest —15, in 
February; the last killing frost in spring April 24 (29.5®), the first in autumn 
September 20 (29®). 

Meteorological observations, J. E. Ostrander, C. H. Chadwick, and T. A. 
Barry (Mafimchusetts Nta, Met, BhIh, 205, 206, pp, 4 each), —Summaries of ob¬ 
servations at Amherst, Mass., on pressure, temi)erature, humidity, precipitation, 
wind, sunshine, cloudiness, and casual idienomena during .January and Febru¬ 
ary, 1900. The data are briefly discussed in a general note on the weather of 
each month. 

Report of meteorologist, N. IIelme (Rhode Island Bta, Rpt, 1905, pp, 327- 
3Ji3 ),—^Thls includes general notes on the weather during the year ended June 
30, 1905, and a tabulated record of observations at Kingston on temperature, 
precipitation, cloudiness, and prevailing winds during each month from July, 

1904, to June, 1905, inclusive, with a summary for the year ended June 30, 

1905. The latter summary is as follows; 

Temperature (degrees F.).—Maximum, 87, July 19, 1901; minimum, —4, Feb¬ 
ruary 4, 1905; mean, 45.3; highest monthly mean, G8.3, July, 1904; lowest 
monthly mean, 21, February, 1905; highest dally mean, 75, July 19 and 20, 
1904; lowest daily mean, 7.5, February 4, 1905. Precipitation (inches).—^Total 
(rain and melted snow), 41.04; greatest monthly, 7.03, August, 1904; least 
monthly, 1.09, May, 1905; greatest in 24 consecutive hours, 2.48, August 10. 
1904; snowfall, total 51. Weather, —Number of clear days, 151; number of 
fair days, 122; number of cloudy days, 92; number of days on which there was 
precipitation of 0.01 in. or more, 99. Prevailing wind, southwest and west. 
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Meteorological data, H. L. I*bi€e (Virffittia A^ta, DiiJ, 15o, pp, il9-129, charts 
J).—A previous bulletin of the station (E. S. II., 31, p. 128) gave summaries of 
observations on tein|>erature, precipitation, wiml, cloudiness, etc,, for the i)erio(l 
1893-181)8, and charts showing variation in temperature and raihfall for the 
same period. This bulletin brings these observations and charts down to the 
end of liK)4. "^I'lie following sunnnary for the period 1803-ltK)4 is given: 

“7’c/apm/^//rc.—Mean annual, 51.5''; mean maxiinum, 03.22°; mean mini¬ 
mum, 40.04°; absolute maximum, 90° ; absolute minimum, —13°. Dates when 
temperature* fell to or below zero: January 10, 11, 15 and 10, 3893; December 
21), 1894: January 12 and 13 and February 3, 0, 7, 8, U and 15, 1895; February 
20 and 21, ISIMI; January 28 and 30, 1897; February 3 and 4, 1898; February 
1, 9, 10, 11, 13 and 11, and December 31, 1899; Fel)ruary 1, and March 17 and 
18, 39(M); December 10 and 21, 1901: February 19, 1903; January 30 and Feb¬ 
ruary (», 1904. r>ates when maxinmm temperature rose to or above 95° : Aug¬ 
ust 10 and 11 and September 3 and 10, 1900; July 17, 11K)2. 

“P/Tc/p/7rt//on.--'Meau annual, 39.41 inches; spring, 10.22; summer, 12.57; 
fidl, 7.50; winter, 9.12. Highest for month, August, 1901, 30..53; lowest for 
month, October, 1{)04, 0.13. Oreatest dejdh of snow in 24 liours: 11 inches, 
January 9, 189,5. 

—Average date of last killing frost in si>ring, April 2.5; average date of 
tirst killing frost in fall, Seidember 30; date of latest killing frost recorded, 
May 13, 1895; date of earliest killing frost recorded, September 22, 1897.” 

Observations on the intensity and duration of rainfall^ A. Woeikof {Met, 
ZtHChr,, 23 {JOOd), No. 1, pp, 8~10). —Four rainfall types are briefly described. 

Bainfall per day ciad hour in Northwest England^ A. Woeikof (Met, 
Ztschr., 23 (1906), No. i, pp. d-8). 

Distribution of summer rains in Germany, K. Less (.^yc^ Zlsrhr,, 22 (1905), 
Nos, 11, pp. Jf9()-505, ftps. 4; 12, pp. 529-5Ji7. flff. 1). —Itainfall movements are 
traccHl and the conditions (temi)erature, pressure, etc.) affecting tliem are dis¬ 
cussed. 

Estimation of the possible period of sunshine and its normal value for 
Germany, Grossmann (Met. Ztschr.. 22 (1905), No, 10, pp. Ji33-t^38). 

The relation of the temperature of the lowest layers of tho air to that 
of the upper layers containing solid and liquid matter, A. Woeikof (Met. 
Ztschr., 23 pooa). No. 1, pp. 1-6). 

Daily temperature periods in the lowest layer of the air, M. Sassenfeld 
(Met. Ztschr,, 23 (1906). No. t, pp, 21t-30). —The periods are worked out for 
normal, clear, jind cloudy days on the basis of observations at Potsdam. 

On the importance of drainage for the elimination of danger from frost, 
L. LiNDEuiF et al. (Srenska Mosskulturfor. Tidskr., 19 (1905), No. 5-6. pp. 
J§95-513). —A discussion of the subject by u conunittee of scientists appolnteil 
by the Finnish State Bdard of Agri(‘ulture.— f. w. woix. 

International catalogpie of scientific literature. F—Meteorology (Inter- 
nat. Cat. Siei. Lit., 3 (1905), Oct., pp. VlU-\-235). —This Is the third annual 
issue of this catalogue. The llteniture indexed is mainly that of 1903 and of 
the earlier part of 1904. 

. Lightning report, J. B. Reynolds (Ann. Rpt. Ontario Agr. Col. and Expt. 
Farm, 31 (1905), pp. 30-32). —A statement Is given of destruction and damage 
by lightning in Ontario during 1905 as compared with previous years. The 
data ore tabulated with reference to trees, animals, and buildings struck. 

Geology and water resources of Oklahoma, C. N. Gould (V. S. Oeol. 8ur- 
veiC Water-Supply and lirig. Paper No. H8, pp. 178, pis. 22, figs. 52).—This 
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paper deals with topography, geology, water supply (streams, springs, deep 
wells, and artesian wells), Irrigation, climate, and water analyses. The water 
conditions of each county are separately discussed, and records of 10 wells 
from each of the 20 counties In the State are given. 

Preliminary list of deep borings in the United States, N. H. Darton 
{[>. Oeol. Surrei/, Watrr-i^nirplp and Irrifj. Paper No, 1^9, 2, cd., pp. 
175+///)-—A table of borings more than 400 ft. in depth, giving location, depth, 
diameter, yield per minute, and height of water, with additional data where 
available, together with bibliograpldes of the subject by States. 

Purification of waters for industrial purposes, I). Peniakoff {Bui. Boc. 
Chhn. Bel if,, 19 {190o), Nos, .5, pp, UZ-ISO: 6‘, pp. lo9-17]). —The author dis¬ 
cusses in some detail and reiK)rts a large number of tests of the various chem¬ 
ical i)recipitation methods which have been proposed for this purpose. The 
results indicate that on the whole the use of aluminate of barium (Al.jRa 04 ) 
gives tile most satisfactory results. 

The sterilization of water by means of ozone, E. Ptlattk ( Bev . Bci, \ Paris], 
ij, svr„ .7 (1906), No, 2, pp, 37~-ff2), —This is an account of the application of Otto’s 
method (E. S. U., 17, p. <*42) to tlie water supply of Nice. It is claimed tliat 
the method gave satisfactory results and there ai>iH‘ars to lie no reason why 
the total water supply of the city, amounting to 22,500 cubic meters daily, 
should not be efficiently treated by the process. 

Notes on water softening, W. M. Gardner and L. L. Lix^vn {.Jour, Bon, Clicm. ’ 
Indus., 2Jf {1905), No, H, pp. S92--S95: ahs. In Engin. and Min. Jour., 80 {1905), 
No, 22, pp. 1021, 1022). —This article deals with the inf1uenc(» on the softening 
process of the amount of neutral salts i)resent and the method and apparatus 
used in carrying out the i>rocess. 

It is claimed that the neutral salts always iwesent to a more or less extent in 
^rater are more deleterious than is generally recognized, and their proportion 
may be notably increased by the use of sodium carbonate to remove hardne.S8 
due to calcium. The influence of apparatus depends mainly upon the time 
allowed for the reactions to proceed and upon temperature as well as thorough¬ 
ness of mixing. The Pfeifer and Wartha formulas for determining the amounts 
of reagents to be used in softening water (E. S. R., 15, p. 74<>) are considered 
unreliable when much neutral salts is present. The authors prefer to base the 
treatment ui)on direct determination of the lime and soda present. Methods of 
doing this are described. 

The use of barium hydroxld as a softening reagent is referred to and the 
opinion is expressed that at its pre.sent price this material can be used only In 
si)eclal cases, and since barium comi)ounds are reputed to be poisonous, it Is 
obvious that the barium hydroxld should be used with great caution in the 
treatment of drinking water. “ If the amount use<t is carefully regulated, how¬ 
ever, to exclude tlie possibility of the presence of barium carbonate, not a trace 
of barium remains in solution.” 

Hints on water supply {Jour. Bd. Agr. [London], 12 {1905), No, 3, pp. 1/fi- 
IJfO). —Suggestions are made in this article regarding the development of under¬ 
ground supplies of water, especially in time of drought. The measurement of 
the flow of springs and streams is also described and means of filtering and 
purifying the water of surface streams and of collecting rain water are 
explained, as well as a method of calculating the available supply of wells. 

The sanitary protection of water supplies, K. Allen {Jour, Franklin Inst,, 
160 {1905), No. 4, pp, 297-323). —In this paper it is pointed out that unsanitary 
conditions may be detected by analysis of the water, by inspection of water¬ 
sheds, or by mortality statistics. 



jl^ PX^IKBlfT 8XATIOK VSCOmi 

Knowledge of the life history of tlje typhoid germ and registration of vital 
statistics are Importantt and presumptive tests for Bacillus coll communis are 
considered valuable. In the author’s oi)lnlon corrective treatment may be 
ai^lled by the individual but should be applieil to the entire supply. It may 
consist in (1) prevention of ])ollution, (2) ndo])tion of a pure supply, (3) purlfi- 
cation of an inferior supi)l.v. (’ontrol by boards of he.^lth, with Federal control 
as a last resort, is suggested. In any case ample i)ower and funds should'be 
provided. 

In selecting method of securing jnire water with limited resources it Is inad¬ 
visable to strive for ideal results In some detail at (expense of greater general 
benefit. 

The sanitary value of a water analysis, L. P. Kinnicutt (Science, n, sen, 23 
(1906), No. S76, pjh dd-dd).—The substance of this paper has been noted from 
another source (E. S. R., 17, p. fill). 

On the detection of fecal contamination of drinking water, Christian 
(Arch. 11 yg., (WOo), No. pp. SH6-39 )).—After briefly reviewing tlic litera¬ 
ture l>earing directly upon this subject, the author reports tests of Eijkmann’s 
method,« which is based upon the ability of wlon hacllll to grow at C. By 
varying the toniporaturo it was found that (ortain organisms of the coll groups 
derived from cold-blooded animals w’ere active at 37® hut not at 4d°. In case 
of the organisms derived from warm-hloodcHl animals, howev«»r, there was 
growth at 40° (\ 

Sewerage and sewage purification, M. N. Baker (Neir York: D. Van Nos- 
trand Co., 190,); rev. in ,Jour. Amer. Chem. Sne.. 27 (190,7), No. 12, p. 1,’)73 ).—This 
Is a second edition of this hook, which was first inihllshed in 1895. The part which 
treats of sewage jnirificatlon has been almost entirely rewritten and emlK>dies 
the advances In methods which have Ixsm made in this country and in England 
in re<*ent yeni*s. Including discussions of treatment of sewage by intermittent 
filtration IhhIs, septic tanks, contact beds, and i>orcolating filters. 

A review of the laws forbidding pollution of inland waters in the United 
States, E. B. Ooodell (V. S. Orol. Surveg, Water-Supply and Irrig. Paper No. 
152, pp. lJi9 ).—This is a second revlse<l edition of Water-Supply and Irrigation 
Paper No. 103 (E. S. R., 10, p. 721). 
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Treatise on soils for farmers and foresters, E. A. Mitscherlich (Bodenr 
kunde fur Land- and Forntirirte. Berlin: Paul Party, 190,'), pp. Vlll-\-S6Y figs. 
S3).—^Thls book treats the subject of Fiolls, as they occur in nature, solely from' 
the phy^lcnr and chemical staiidi)olnts without reference to geological origin or 
previous histoi*>% the author taking the position that the only connecting link 
between geological and pbyslologi<‘al soil knowledge Is that furnished hy the 
fundamental selence.s—physics and chemistry. 

Accordingly, after a brief Introdwtion defining the word soli and discussing 
the value of soils and the purpose of soil investigation, the book proceeds at 
once to the consideration of (1) the physical nature of soil samples. (2) the 
chemical nature of soil samples, and (3) soils In i)lace. 

The first part includes si)eciflo eharaoteristic of the solid soil particles, the 
r^atiou of these particles to one another and to the volume of space In soil, soli 
whter and its relation to the solid soil particles, soil atmosphere 'and Its relation 
^ soil water and to the solid soli particles, and the relation of e^ls to heat< 
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The fiecond part diaousseg the general chemical properties of soils and chemical 
analysis of soils. The third part deals with the properties of soils in place and 
their variation under natural conditions^ and classification of soils. 

The attempt has been made to Incor|M)rate in the treatise the more important 
redults of previous investigations (mainly German and French) on the physics 
and chemistry of soils, Including those of the author, (^specially the application 
of his method of determining the heat generated when soils are moistened 
(Benetzunffswarmc) In the study of the jdi.vslcal proi)ertle8 of soils (E. S. R., 
13, p. 833; 14, p. 127; 17, p. 745). . 

Classification and nomenclature of cultivated soils, II. Laoatu (Ann, 
fjcolc Nat, Affr, Muntucllicr, a. «cr., .7 (1906), No. S, pp. 19H-20Ji, fipH. S). —^Thia 
article consists of reprints of 3 shorter articles which have already been noted 
from another source (E. 8. R.. 17, i>p. 113, 22U). 

The soil survey of Illinois, C. IT. Oathout (III. Apr.. JO (7.9^.>), No, -i, pp. 
J05-107). —A brief account is given of the soil survey of the State, begun in 
cooperation with the Bureau of Solis of this Department and recently continued 
independently by the station. The methods pursued in making surveys, col¬ 
lecting and examining the sainplo.s, and in testing typical areas l)y means of 
plat exi)erhnents arc des<*rii)od. 

Soils of the Bahama Islands, V. N. Mooney {tf^cparate from The Bahama 
Jalaudf*. Nar York and London: The Macmillan Co.. J905. pp. IJtl-tfMy pis. 
8).—This Is tin account of a reconnaissance and survey of the soils of these 
islands under the auspices of the Geographical Society of Baltimore. “The 
area surveyed and mapped amounted in all to about 700 scpiare miles, and 
included five islands and a few small cays, vir.: New Providence, Eleuthera, Gat, 
Long and Watlings islands, and Rum Gay and the cays adjacent to New Provi¬ 
dence and Eleuthera.” 

Tlie report discusses the agricultural development, climate, geology, soil types, 
methods of cultivating and cropping, and Innwrtant crop and soil problems. 

“As the geoIogictU formation and physiographic features of all the islands 
are the same, a great diversity of soil types Is not found. In all 7 types of soil 
are recognized, as follows: Goral sands, Bahama black loam, Bahama sandy 
loam, Baliaina rinl loam, Bahama marl, brackish -swamp, and Bahama white 
marl.” These 7 types are described in detail. Ac<*ompanylng the descriptions of 
each tyiie are meclianical analyses made by the method of the Bureau of Soils 
of this Deiiartment and chemical analyses made by the methods of the Associa¬ 
tion of Otticial Agricultural Ghemists. Analyses of the water-soluble salts by 
metho<1s proposcHl by the Bureau of Soils are also given. 

. With the e.vceptlon of the (-oral sand, which occ-uples a narrow strip along the 
coast, the soils of the islands are generally of a rocky character, underlaid nt a 
variable but generally slight depth by coralline limestone. The Bahama black 
loam, wlilch is known as “ provision land,” and varies from a loose brown to a 
jet black loam consisting of rbunded grains of coral sand with a large per¬ 
centage of organic matter, is the principal tyi)e on the islands, occupying 
approximately three-fourths of their area. The soils as a rule are well supplied 
with plant food, in many cases being very rich. The agriculture of the 
islands, however, is in a depressed condition. 

The soils of the Ehenish Palatinate and their relation to geological 
formations^ E. Blanck {Vrtijschr. Bayer. Landw. Rat. 10 (1903). No, S. pp. 
W-rJiJ^y ).—The mlneruloglcal and chemical properties of the rocks from which 
these soils are derived and the varying characteristics of the soils derived 
from their disintegration are discussed, the cheifiistry of the weathering pro¬ 
cesses receiving esi)eelal attention.^ 
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The soil of Gascony, L. A. Fabbe (Oeographie, 11 (1905), Nos* pp, 257-284, 
figs. 6; 5, pp. ^3-358, figs, 3; 6, pp. 4i^-W* fiQS- 5).—-This deals with topogra¬ 
phy, geological origin and formations, the Gascon rf^glme (Including meteor¬ 
ology, etc.), geographical conditions, morphological evolution, coal deposits and 
their physiological relations, and economic and sociological conclusions with 
reference to the protection of the mountain soils. 

Some observations on humus soils, G. Sai/)Mone (8taz, 8per, Agr, ltal„ 38 
(1905), No, 7-8, pp. 696-704: ahs, in Chem, CenthL, 1905, II, No, 26, p,1819 ),— 
The formation of liumus out of plant remains is described and the composition 
of humus soils made with leaves of various kinds of tsees is given. 

Harsh soils, F. Schucht (Joifr, Landw,, 53 (1905), No, >}, pp, 309-328; ahs, 
in Chem, Cenlhh, 1906, I, No, 1, p, 71), —^The results are given of mechanical 
and <*hemical studies of a large number of marsh soils with reference to the 
present clmracter and tlie changes which the soils have undergone under the 
influence of weathering. 'Fhe conclusion Is reached that caloiiim carbonate Is 
tlie constituent of marsh soils which gives tlie moat relial)le indication of the 
stage of weathering which the soils have undergone. It la i)ossiblc by means 
of a study of the ex*^ent to wldch this c-onstltuent has been removed to approxi¬ 
mate the geologl(!al ago of the marsh. 

Swamp soils, U. Harcourt (Ann, Rpt, Ontario Agr, Col, and Expt, Farm, 31 
(1905), pp, 82-86), —This is a brief discussion of the origin and properties of 
such soils based upon investigations carried on l)y the iuithor during the past 
Ji years. 

The effect of different soils upon the composition of crops, W. P. Gamble 
(Ann, Rpt, Ontario Agr. Col, and Expt, Farm, St (1905), pp, 93-100). —The 
ash constituents of oats grown In pots filled witli surface soil and under normal 
(conditions on a field plat are compared, and the results are summarized as 
follows: 

“(1) The largest percentage of mineral constituents (ash) was found in the 
oats gi’own uiwn the surface soil. Two reasons are given for this Increase— 
(a) the sui>ply of moisture was perhaps more uniform with the i)ot-grown 
plants, and (h) the soil in the cans was freely exposed to the heat of the shn, 
and more plant food was thereby made available. 

“(2) There was a higher i)ercentage of silica in the i)ot-grown oats than in 
the field-grown grain. According to some exi)erinients that have been con¬ 
ducted to ascertain the function of silica, it does not appear to i)e essential- 
for growth and proi)er development. Large (luantities, liowever, are used by 
some plants. 

“(3) Phosphoric acid, one of the most important constituents of plants, is 
found In larger quantities in the field samples. Calcium and magnesium may 
also be noted In ’the same connection. The subsoil may have Influenced this 
increase. 

“(4) The pot-grown plants contain the largest proportion of potasli. The per¬ 
centage of ix)tash is much higher In the straw than in the grain, while with 
phosphoric acid the opiX)slte is the case.” 

Physical analysis of soils, J. B. Reynolds (Ann, Rpt, Ontario Agr. Col, and 
Ewpt, Farm, 31, (1905), pp. 27-29.) —^The general physical properties of soils 
are briefly discussed In this article and the principal results of physical analysis 
of 42 samples of soil from the Abltibi district of Canada are summarized. , 

About 5 per cent of the soils analyzed seemed to be composed entirely of 
clay with little or no admixture of coarse particle, 89 per cent contained from 
35 to 25 per cent of coarse or fine quartz particles, and 19 per cent from 25 
to 40 per cent of sand and silt. Fifteen per cent of the samples were classed as 
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Joam, 7 per cent as sandy loam, 5 per cent as light sandy loam, and the re¬ 
mainder were peat soils. 

A preliminary examination of about 40 samples of soil from the •Temiskaming 
district indicate that these soils are quite similar in physical structure and 
appearance to the Abitibl soils. 

Experiments on peat soil, W. II. Day (/law. Rpt, Ontario Ayr, CoL and Expt, 
Farm, 31 (1905), pp, 35-37), —Studies of the capillary rise of water in a peat 
soil which in its natural state baked and cracked in dry weather and absorbed 
water badly are reported. 

The studies were made in tubes with the loose and packed soil and with mix¬ 
tures of the soil with sand, loam, marl, and lime. “ Twenty-five per cent loam, 
1.0 per cent marl, and 50 per cent sand increased the capillary rate by about 
25 i)er cent, as compared with the rate in pure peat, so that soil treated in any 
of these ways is capable of suiiplylng water to the plants much more rapidly 
than in the untreated state. Ten iwjr cent lime, on the other hand, decreased 
the cnpillarj’ rate by alxmt 50 i>er mit as conqaired with pure i)eat.” 

The tubes in which the water rose higlu^st did not contain as much water 
l>er cubic* centimeter of soil as those in which the water rose more slowly. This 
was espec'ially true of the soil mixed with 10 i>er ccait lime. 

Exiieriments made with oats grown on the soil in crocks showed that the 
strongest and most uniform growth, least affected by “ damping off,” was 
obtained in the mixture (X)ntaining 25 per cent of loam. 

The results in general show that “ the peat can be much Improved by adding 
either loam or sand, but seriously injured by 10 per cent of lime. . . . Twenty- 
five i)er cent loam and 20 per cent sand seem to l>e the best treatments tested.*^ 

Experiments on aeration, W. II. Day {Ann, Itpt, Ontario Ayr, Col, and Expt, 
Farm, 31 (1905), pp, 37-40, fiys, 3), —In these experiments wheat, barley, oats, 
and peas were grown on loam soil in 4-gal. jars, fitted with tubes at the l)ottom, 
which iiermitted air to be drawn through the soil. “ Once each day during the 
growing season air was drawn through half the crocks of each kind of grain, 
enough to completely change the air In the crocks. Observations were taken 
on the germination, the growth of the plants, the yield, the rainfall, and the 
water added.” 

The results with the cereals w’ere vitiated by depredations of sparrows, 
but “point to the Importance in the case of legumes (peas) of having the soil 
thoroughly loosened up so as to permit thorough aeration to begin with, and the 
free entrance of air afterwards.” 

Experiments on evaporation and transpiration, W. II. Day (Ann, Rpt, 
Ontario Ayr. Col. and Expt, Farm, 31 (1005), pp. 40-42). —Studies of the 
amount of water required during the season by wheat, barley, oats, and i>eas 
growing in 4.-gal. crocks are reiwrted. 

From the data given it appears “ that the w’heat up to August 3, when it was 
about ripe, had used 2.15 times as much water as the rain that had fallen. The 
barley to July 20, 2.25 times as much water as had fallen, and the oats during 
the same period 2.57 times the amount of rain. The peas up to August 16 had 
used 2.19 times the rain during that i)erlod. Hence, in case of these four grains 
much more water for the sustenance of the crop must come from the store held 
in tlie earth from, the winter and spring rains than from the summer rains.” 
The wheat required dhrlng the season 22.6 in. of water; the barley, 18.52 in.; 
oats, 21.16 in., and peas, 27.38 In. 

The constitutioii of arable soil.—The soil of S^gala (Dnielle) and the 
foeke from which it was derived, A. Deqage. and H. Laoatu (Ann. Hcole Nat. 
Ayr. Montpellier, n. Her ., 5 (1905), No, 2, pp, 93-110 ).—Detailed mlneralogical 
examinations according to the authors’ method, which has already been noted 
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(B. S. R., 16, p. .Y66), are reported. Tlieae show that the zntnWls l» the soil 
ore'identleal' with those of the original rook from which It was derived, the only 
difference bein^ that the crystals are entire in case of the rock and broken In 
case •‘Of the soil. 

Soil builders at work, S. \V. Fi.etcheb {Country Life Amcr,^ 9 {1906), No, 3, 
pp. 325-327, figs, 18), —A popular discussion of the weathering of rocks; plants 
and aiiiinals as soil builders; and the action of Ice, wind, and micro-organisms , 
Soil exhaustion as well as formation is considered. 

Feldspar and mica as sources of potash, D. N. Pbianishnikov {Landw, Vers, 
Stat., 63 {1905), No.J-2, pp, 151-156), —Sand cultures with tobacco, buckwheat, 
flax, pens, sunflowers, and barley, in which these substances were used in fine- 
ground c*ondition (less than 0.25 mm. in diameter) in connection with sodium 
nitrate, ammonium nitrate, ammonium sulphate, and calcium nitrate, are 
fei>orted. 

The results show that the orthoclase, even in large amounts, had very little 
eflCect on the gi'owth of plants, either alone or in association with the^other 
materials. Mica and apophyllite gave somewhat better results than the ortho¬ 
clase. The associated salts therefore apparently did not exert the solvent eiTect 
which had been previously noted in the case of phosphates (R. S. R., 17, p. 538). 

Investigations on the insoluble potassium compounds contained in humic 
substances, M. Bkrthelot {Compt, Rend. Acad, Sci, [Paris], lf/1 {1905), No. 26, 
pj), 1182-1187; ahs. in Jour. Vhcin. 8oc. [London], 90 {1906), No, 520, II, 
p. 117). —In continuation of previous investigations« the author studied the 
double de<*omiK)sition resulting from the action of the soluble alkaline salts of 
weak acids, such as the acetates of iwtasslum and calcium, on wood charcoal 
exhausted of soluble comi>ounda partly by treatment with pure water and partly 
by extraction with dilute hydrochloric acid. 

The results bidlcate the presence in wood charcoal of compounds which In 
general l>ehave toward the salts of jiotassium and calcium named like the humic 
acid artificially prepared from sugar. These comix)unds, however, are of two 
classes of unctiual stability, one immedlateljr destroyed by dilute hydrochloric 
acid, the other being more resistant to this reagent. The comiiounds are analo¬ 
gous in their proi)erties and affinities to different artificial and natural silicates. 

On the causes of unproductivity in a Rhode Island soil, II. J. Wheeler 
and J. P. Beeazeale {Rhode Island Sta, Rpt. 1905, pp. 286-323). —This is an 
account of cooiierative investigations between the Rhode Island Station and the 
Bureau of Soils of this Department, “ to study the soluble toxic substances in 
a highly unproductive soil and also In soils in good tilth and of high pro¬ 
ductiveness.” 

The influence of the treatment of the extracts of such soils with nonnutritive 
solid materials and with certain soluble chemical substances (ferric hydrate, 
carbon yack, calcium carbonate and sulphate, sodium chlorid, ix)tassium sul¬ 
phate, ^isodium phosphate, sodium nitrate, and pyrogallol) was studied by 
means ^bf water cultures with wheat, both in the normal and treated extract 
The conclusions reached are that the unproductiveness of the infertile Miami 
silt lof|m from the station farm is In some measure transmitte<l to the aqueous 
extract of the soil. 

The bfueflcial effect of treatment of the extract with finely divided carbon 
black aim ferric hydrate is taken ” to indicate that the extract contained inju¬ 
rious bodies which were removed from or altered in the soil extract so as to 
become noulnjurious, or partially so, by the action of the solids above named. 
£k>me evidence in the same direction la derived from the fact that treatment of 
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tbe extract with pyrogallol produced a gain in transpiration in all cases and In 
green weight in three of the five instances. This phenol can not be considered 
as a nutrient material so that the conclusion is suggested that certain toxic 
substances present in the extract are acted on chemically by the pyrogallol and 
brought into a less injurious form. It is suggested that the beneficial action 
of calcium carbonate and calcium sulphate In these experiments may be in part 
of a similar nature. ' 

“The soil extracts were unquestionably improved for the growth of wheat 
plants by the addition of considerable amounts of sodium nitrate, potassium 
sulphate, acid sodium phosphate, and in certain cases by'sodium chlorid. . . . 
The question as to Just how the salts acted in all particulars must be left an 
oiKjn one for the present. 

“A comparison of the effects produced by the various treatments of the 
extract of the infertile soil with those produced by the same treatments uiJon 
extracts of two soils of tlie same farm which were in good condition for the 
growth of crops shows that none of tho treatments produced nearly as good 
effects uiK)n the extract of the good soil as ui>on that of the iH>or soil; yet 
treatment with carlmn black and ferric hydrate in a few cases scnaiKHl to pro¬ 
duce a small l>eueflcial effect uism the extracts of the good soils, and these 
bodies were probably eflftH.‘tive through the removal of injurious substances from 
the extract. Therefore It may be sup|X)s<‘d that the toxic bodies whicli appar¬ 
ently exist in relativel.v; large amodnts in the extracts of the infertile soil may 
be ju’esent also to a slight extent In that of tlie good ones. . . . To attempt 

to claim from the data obtained that because these nianurial substances are bene¬ 
ficial to soil extracts in other ways than through their nutritive effe(*ts, where 
such a i)ossibility of action exists, and that hence they do not i)lay the rOle 
of plant nutrients in the soli when added, is not intended, nor is it to bo inferred. 
Neither is it questioned but that the so-called chemical manures do in most 
instanc'es, where they are applied to the ‘ worn out ’ type of soils, exert a direct 
effect as Jiutrients uiK)n the plaqts.” 

Soil inoculation with artificial cultures, M. Ferguson (Virginia Sta, Bah 
159, pp. SI-96, figs, 3 ).—This bulletin briefly reviews the history of investiga¬ 
tion on this subject, including that of the Virginia Station begun fn 1903, 
describes the author’s methods of preparing and distributing the cultures (liquid 
cultures in sealed glass tul)es with « time limit of life), and gives results of 
344 tests of the material in different parts of the ^tate. The c*ondition8 under 
which inoculation is likely to succeed or fail are stated. 

Of the 344 persons who tried the cultures sent out by the station, 01 reported 
crop failures due to bad seed, bad season, or weeds and grass. Of the 283 
remaining, 234, or 82 i)er cent, reported that the material was without doubt 
a succ*ess and that the crop was benefited by it. The refiorts of 27 showed that 
the soil already contained the proi)er bacteria and that the crop was not mate¬ 
rially benefited by inoculation, and 22, or 8 i)er cent, did not observe any effect 
of the inoculation either by formation of nodules or increase in the crop. 

. The general conclusion is reached that Inoculation can be successfully and 
lirofitably done when care is taken to observe proper methods, but a conserv¬ 
ative course .is recommended since “ no amount of inoculation or anything else 
will make up for an imperfectly prepared seed bed, poor soil, bad season, and 
l)oor cultivation.” It is not believed that the results obtained Justify the pay^ 
ing of the large prices which have been asked for commercial cultures, and the 
station will continue to supply farmers of the State with cultures at a cost of 
26 cts. per acre, provided the farmers will give the material a fair trial and 
report results. 
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IiOM of nltrogren in putrefying peptone eolutione. Bacteriological soil 
investigation, P. Ehrenberg (CentbL BakU [etc.] 2. Aht.t 15 (1905), No. 
pp. 154-164; ah8. in Jour. Ohem. Boc. [London], 88 {1905). No. 517, II, p. 750).— 
The author calls attention to the fact that in determining the i)ower of soils 
to produce putrefaction in i)eptone solutions it is necessary to make determina¬ 
tions with the whole contents of the flasks, thus avoiding filtration and the use 
of aliquot portions of the solution. The putrefying power of similar soils 
varies appreciably under different treatments. The loss of nitrogen occurring In 
putrefying i)eptone solutions inoculated with soil and then filtered is ascribed 
to absorption rather than biological fixation in the soH. 

The absorptive power of soils for bone and mineral superphosphates, C. 
Montanari (Chcm. Ztg., 29 (1905), No. 75, pp. 988, 989; ahs, in Jour. Chem. 
Soo. [London], 88 (1905), No. 517, II, p. 759). —The author briefly re|)orts ex¬ 
periments carried out on kilogram lots of soils of different kinds treated in 
funnels with solutions of the different superphosphates, which Indicate that the 
ix>pular belief as to the greater activity of l)one superphosphate is not supported 
by the facts. Apparently, however, the phosphoric acid of the mineral super¬ 
phosphate was not quite so rapidly absorbed by the soils, although it is the 
author’s opinion that the iiortion absorbed was more rapidly taken up by the 
plant roots. 

On the effect of liming upon certain constituentEf of a soil, B. L. Hartwell 
and J. W. Kellogg (Rhode Inland 8ta. Rpt. 1905, pp. 242-252). —“Since 180J1 
two of the permanent experimental plats upon the station plain have received 
equal amounts of nitrogen annually in suli)hate of ammonia, and two others In 
nitrate of soda. About 3.7 tons of air-slaked lime have been applied in all to 
one of the plats receiving sulphate of ammonia and to one of those receiving 
nitrate of soda. Equal amounts of muriate of potash and dissolved boneblack 
have been addecl annually to each plat.” 

Chemical studies of the influence of this treatment on the humus content and 
the comi)osition (ash constituents) of the humus of the soil show that “the 
amount of humus is now less in the limed than in the unlinied plats. The 
amount of free humus is likewise less in the limed plats. A smaller part of the 
humus is present .as free humus in the limed plats. The loss by igniting the 
oven-dry soil was somewhat less from the samples of the limed plats than from 
the unlimed ones. 

“The total nitrogen in the limed plat to which nitrate of soda is applied is 
less than the amount comnioh to the other three plats. 

“ In the case of the unlimed plats the one to which sulphate of ammonia has 
been added would require much more lime to neutralize it, according to the lime- 
water test, than the one which has received nitrate of soda. Upon the same 
basis, no further application of lime would be renjuired for the limed plat to 
which nitrate of soda has been added, although the limed plat receiving sul¬ 
phate of ammonia is still somewhat acid. 

“ Most of the ash left upon destroying the sei)arnted humus and free humus 
by ignition is conqwsed of iron and aluminum oxids, phosi)horic acid, and silica. 

“In the case of the ash remaining from the free humus, that from the limed* 
soils contained larger i)ercentages of phosphoric acid and smaller percentages 
of silica than that from the unlimed soils. 

“ Surprisingly large amounts of iron were found in the ash left from the 
ignition of the humus and free humus. The iron in the ammoniacal solutions 
of humus could not be thrown out by certain of the ordinary preclpltants. 

“An artificial product made by precipitating the humus from an ammoniacal 
extract of leaf mold, by means of ferrous chlorid, contained in its oven-dry 
condition 11 per cent of ash, of which 83 per cent was ferric oxld, the remainder 
being phosphoric acid and silica.” 
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Directions for Umlng (Rev. O^. Apron.. U (im), No. IS, pp. 499-501).— 
The rules formulated by the German Agricultural Society for this purpose are 
given. 

Cultural management as applied to sewage irrigation at Paris, P. Vincey 
Soc, Nat Agr, France, m {1005), pp. 415-^500, pi 1, figs, d).—The theory 
of this method of sewage dlsjwsal is explained^ the history of its use in disposing 
of the sewage of Paris is reviewed, and its efficiency and present status is 
discussed. 

It is i)ointed out that the Paris system of sewage disposal has not yet been 
perfected so that it secures both i)erfect purification of the sewage and its coin^ 
piete utilization. Whiie inucli lias been done to introduce crop rotations, which 
secure a more complete and uniform utilization of the sewage throughout the 
year, the supply of sewage has grown so large that it is impossible to take care 
of it in winter, and even in summer it is often dittieult to sei'ure that inter- 
mittance of api)llcation which is essential to thorough purification. This is 
true in spite of the fact that the municipality has rapidly increased the area of 
its sewage farms. 

The difficulties are increased in those cases in whicli the city does not own 
the land, but simply supplies the sewage to farmers and gardeners, as the*y are 
not willing to irrigate during the night except to a very limited extent in dry 
seasons. Tlie present system is inadeiiuate to dispose of the sewage of Paris, 
and so make it possible to suppress pollution of the Seine. It is claimtHl to be 
possible to so extend the present area and application as to dispose of 77.5,000 
cubic meters of sewage per day, which will be amply sufficient. 

Local fertilizer experiments in Malmohus County, Sweden, 1904, G. 
Nordin and M. Weibull {Malmo. Liins K. HusMlI, Hiillsk. Kvrtlsskr., 1005, No. 
1, pp. 201-21 brief ac<*ount of the cooperative fertilizer trials conducted 

on a number of different farms under the auspic'es of the Malmdhus County 
Agricultural Society is given, and the following subjects are discussed at more 
length; The general effects of fertilizers as shown by experiments during recent 
yetlrs, analyses of lime and soil analyses in general, the after-effect of artificial 
fertilizers, exiieriments with calcium carbid, experiments with lime as a manure 
preservative, the influence of different fertilizers on the quality of root crops 
and exiierinients witli oat sickness of soils.— f. W. woll. 

Experiments with mineral fertilizers on the Krotkov estate, A. I. Stebut 
{Vycstnik Russ. Sel^k. Khoz., lOOJf, Nos. 50, 51; ahs. in Zhur. Opuitn. Agron. 
(Russ. Jour, hhrpt. Landtc.), 6 (1905), No. 2, pp. 2Ji5-2Jtl ).—The relative effi¬ 
ciency of hrill and broadcast application of fertilizers is discussed on the basis 
of fertilizer exiieriments carried on at the Krotkov estate. 

It is claimed that in drill application the fertilizers are placed where they 
are exhausted in the early stages of growth of the plant, which is thus forced 
into vigorous development, causing it to make increased demands uiion soil 
fertility during later i>eriods of growth. Drill fertilizing, therefore, not only 
does not increase the supply of plant food in the soil or provide fully for the 
recpilrements* of the plant, but results in actual, soil exhaustion. For drill 
fertilizing to yield best results the whole soil should be well supplied with plant 
food, the fertilizers applied in the drill acting mainly as a stimulus to the plant. 

In the early stages of plant growth fertilizers which have been applied broad¬ 
cast act in much the same manner as fertilizers applied In the drill, but they 
continue to furnish plant food through a longer period, depending upon the 
“character of the root growth of the plant. If the plant has a limited root 
system or the season is dry, so that plant food does not circulate freely in the 
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soil Bolatlons, a considefable amount of the fertilizing material applied btoftd- 
cant may not be utilized by the plant.— f. fireman. 

Beport on commercial fertilizers, 1905, U. II. Jenkins and A. L. Winton 
{Connecticut state 8ta, Rpt. mm, pt, /, pp, P-1 This Includes a statement 
of the duties of uianufacturers and dealers and of the experiment station in 
connection with the inspection under the State fertilizer law, a list of firms 
licensed to deal in fertilizei-s iii the State during 1005, notes on the methods 
followed in sampling and collecting fertilizers, a classification of the fertilizers 
analyzed, descriptions (with analyses) of fertilizing material furnishing nitro¬ 
gen, phosphoric acid, and ixitash In fertilizers, and exiyanatlons regarding the 
Valuation of fertilizers. 

Tabulated analyses and valuations are given of GOO samples of fertilizing 
materials, including nitrate of soda, dried blood, cotton-seed meal, castor pomace, 
flaxseed meal, dissolveil rock phosiihate, charred bone, carbonate of potash, 
high-grade sulphate of iwtash, double sulphate of imtash and magnesia, muriate 
of potash, kalnit, salti)eter waste, bone manures, slaughterhouse tankage, dry 
ground fish, sui>erphosphates with potash salts, nitrogenous superphosphates, 
si>e(dal manures, home-mixed fertilizers, vegetaide potash, c-otton-hull ashes, 
wood ashes, limekiln ashes, garbage ashes, lime, South American guano, sweep¬ 
ings from a fertilizer factory, dust from wheat, pulverized sheep manure, rotted 
cotton-seed c'omiiost, dust from tobacco, and wixilen carpet waste. 

The cash retail cost ))er pound In (V)nnecti<*ut of nitrogen in raw materials 
'during 1905 as shown in this report was, in nitrate of soda, highest 17.5, lowest 
1G.4, average 10.9 cts.; dried blood, average 21.9 cts.; cotton-seed meal, highest 
20.0, lowest 14.2, average 10.4 cts.; castor pomace, highest 24.5, lowest 20.4, 
average 22.4 cts.; and fiaxseed meal, average 21.9 cts. 

The price of available phosphoric acid in form of dissolved rock phosphate 
was, highest 4.8, lowest 4.3, average 4.5 cts. per i>oiind. 

The price per pound of iiotasli in raw materials was, in high-grade carbonate, 
highest 7.3, lowest 0.7, average 7.1 cts.; carbonate as “ vegetable potash,” 
highest 8.1, lowest 7.9, average 8 cts.; high-grade sulphate, highest 5.3, lowest 
4.8, average 5 cts.; double sulphate, highest 5.9, lowest 4.9, average 5.3 cts.; 
muriate of potash, highest 4.5, lowest 4, average 4.25 cts.; saltpeter waste, 
livernge, 0.7 ct.; and kalnit, average 4.7 cts. 

The price of lime iier 100 lbs. was, in wood ashes, average 34 cts.; limekiln 
ashes, highest 15, lowest 4.3; and ground slaked lime, average 85 cts. 

Oommercial fertilizers, V. Evans i3Ii8souri Fruit Sta. Bui, 13, pp, 23, fig, 
1), —In this bulletin an attempt is made to give “such information pertaining 
to the use of fertilizers as may be of use to the general inquirer. The informa¬ 
tion offered, however, does not come from the results of actual experiments 
conducted at this station, but rather Is a general summary of the subject.” 

Analyses and valuations of commercial fertilizers, J. I\ Street, W. P. 
Allen, and V. J. Carbebby {New Jersey Stas. Bui 188, pp, ^6 ),—This is a 
second report on fertilizer inspection during 1905, the first being given ip Bul¬ 
letin 187 of the station (E. S. R., 17, p. 450). 

The trade values of fertilizing ingredients for 1906 are discussed and the com- 
. position of standard materials supplying them, station valuations are compared 
with actual selling prices, suggestions made regarding the purchase of fer¬ 
tilizers, "and results reported of examinations of 104 samples of standard un- 
mlxed materials, 11 home mixtures, 20 special mixtures, 380 complete fertilizers, 
lind 29 miscellaneous materials. “ With a few exceptions the analyses indicate 
that the materials were of good quality, although the usual wide variations 
are shown in the case of dried fish and tankage.” 
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Beport of analyses of samples of fertilizers collected by the [New York] 
commissioner of agriculture during 1905 {New York ^tnte Sta. BuL 2TZ, pp. 
408-470 ),—This bulletin gives in tabular form without discussion of any kind 
the analyses of samples of fertilizers collected by the commissioner of agri¬ 
culture during 1905 and transmitted by him for analysis to the director of the 
New York State Station. 

Fertilizer analyses, fall season, 1904, to spring season, 1905, B. W. 

Kilgore {RuL N. C, Bd. Agr., 26 {1908)y No, 7, pp, 77),—The names and guar¬ 
anteed composition of fertilizers registered for 1905, and analyses and valua¬ 
tions of 079 samples of commercial fertilizers and 108 samples of cotton-seed 
meal, examined during the fall of 1904 and spring of 1905, with explanations 
regarding terms used in fertilizer analyses, freight rates, valuation, etc. 

Commercial fertilizers, W. W. Miller and N. W. Lord {Ann. Rpt. Ohio Bd, 
Agr,y 89 {t904)y PP, 250-317). —This is a rei)ort of analyses of commercial fer¬ 
tilizers made by the State chemist and of certificates tiled by manufacturers or 
general agents during the year 1904, with the text of the State fertilizer Jaw. 

Miscellaneous analyses, B. L. Hartwell, J. W. KEr.LOGG, and M. Steel 
{Rhode Inland Sta, Rpt, 1905, pp. 223-226). —Analyses (in some cases partial) 
are reported of “hydrated” lime, muck (air dried), soot from soft coal, street 
sweepings, ashes of hospital refuse, wood ashes, <‘oal ashes, sawdust ashes from 
machine shop, black bone, guano, acid phosphate (dissolved phosphate rock), 
floats (undissolved phosphate rock), finely ground l)one, dissolved bone, star 
fish (air dried), dried blood, nitrate of soda, sulphate of ammonia, muriate of 
liotash, high-grade muriate of potash, high-grade sulphate of iwtash, potassium 
carbonate, sodium chlorid (common salt), sodium carbonate, Rhode Island corn 
bran, and cotton-seed meal. 

Night soil, A. (JRAU {Jour, Agr, PraUy n, ser.y 10 {1905) y No, 50y pp, 754, 
755).—I’hls article discusses briefly the preparation, variation In composition, 
and use of this material. 

The production of manure, green manuring, and the purchase of com- 
laercial fertilizers, F. Aereboe {Puhling'n Landw, Ztg.y 54 {1905)y No. 19y pp. 
633-639). —A general discussion of this subject. 

Significance of ashes as fertilizer, D. N. Prianishnikov {Vyestnik Russ. 
Belsk. Klioe.y 1904, No. 11; aha. in Zhur. Opuiln. Agron. {Russ. Jour. Expt. 
Landw.)y 6 {1905), No. 1, p. 50). —Ashes are usually valued mainly as a potash 
fertilizer, but, according to the author’s exi)eriments on sandy soils, it has been 
demonstrated that ashes not only appear as a rich potash fertilizer, but their 
phosphoric acid, even that insoluble In water, i)os.sesses a high degree of assimi- 
lability (higher than the phosphoric acid of bones and but slightly inferior to 
superphosphate). The application of too large amounts of ashes, -however, 
leads to the formation of a crust and an alkaline reaction in the soil which is 
not desirable.— p. fireman. 

Transformations of sodium nitrate in the soil of sugar-beet plantations, 

J. Stoklasa {Ztschr, Zuckerindus. Bohmen, 30 {1905), pp. 1-8; abs, in Jour. 
Boc. Chem. Indus., 24 {1905), No. 21, pp. 1118, 1119). —^This article attempts to 
explain the fact that when sodium nitrate is applied to sugar beets very little 
of the nitrogen is washed out of the soil In normal seasons, but remains avail¬ 
able in the humus of the surface soil. This is ascribed partly to assimilation 
by the beets and partly to the fixation of the nitrogen In organic forms as a 
result of biological processes, this organic nitrogen becoming available as it is 
required by the plants. 

Chilean nitrate production and trade, R. E. Mansfiei.d {Mo. Consular Rpts. 
[P, 8.], 1905, No. 297, pp. 129, ISO).^The statistics of this Industry for 1904 
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are briefly summarized, sbowiug that the production of nitrate in Chile in that 
year was 1,694,665 tons, which is 80,230 tons in excess of the production In 
1903. The total exports were 1,630,488 tons, or 45,745 tons more than in 1903. 
The statistics show an increase In consumption of nitrate in the United States, 
but a slight decrease in Eiiroi)e (France, Belgium, and Italy). 

Calcium cyanamid and its use in agriculture, A. d’Ercole (La calciociana^ 
mide ed il svo migliore impiego in agricoHura. Rome, 1906, pp. 120, pi, 1, figs, 
XSy —This elaborate rei)ort, published by the Italian Society for the Manufac¬ 
ture of Agricultural Products, etc., after briefly referring to the principal nitro¬ 
gen comix)iinds used as fertilizers, discusses the utilization of atmospheric 
nitrogen, espei'ially in the form of calcium cyanamid, reviewing experiments by 
various investigators with this substance, and rei>orts in detail a large number 
of exi)erlmeuts with the substance on all classes of farm crops. The wide appli¬ 
cability of this material as a fortUizer is indicated by the results of these experi¬ 
ments. 

Thomas-ammonium-phosphate, a new manure; its .composition and results 
of manurial experiments in 1904, MiUxer {lUns. Landw, Ztg,, 2) (1905), 
No. 32, pp, 303, 30): (ihs. in Jour. Chem. Soc. [London^, ("1905), No. 5t6, //, 
p, 650). —^This material is a mixture of Thomas slag or superphosphate and 
ammonium salts. In experiments with wheat, oats, rye, i)otatoes, and mangel- 
wurzels a mixture of slag and ammonium salts gave very satisfactory results. 
The fertilizer should be applied as a top dressing. There is little loss of nitro¬ 
gen from the mixture if it is used soon after its preparation. 

Ground rock for fertilizing purposes, A. S. Cushman (f^cicnce, n, aer., 
22 (1005), No. 513, pp. S38, 839). —^Attention is called to a series of experiments 
with tobacco seedlings which it is claimed showed “ that fine-ground orthoclase 
was very nearly, if not quite, as etticlent as a source of i)otash plant food as the 
more soluble i)otash salts which are in ordinary use,” and it is suggested that 
with Improvements in methods and machines for grinding rock and transporta¬ 
tion facilities “not only some of our feldspar deiwsits but even our richer 
potash-bearing feldspathic rock, like some of the granites,” may be profitably 
employed as a source of potash. 

Potassium salts, W. M, Courtis (Extr, from Mineral Resources of the United 
States, 1904. U. S. Qeol. Survey, 1905, pp. 16). —This paper gives statistics of 
the potash industry of Germany and discusses the possibility of finding potash 
.and attempts to locate deposits In the United States. 

Indications of possible potash deposits found in saline springs, oil wells, and 
bore holes, and in desert deposits are described, with determinations of potash 
in salts from various saline springs and desert deposits in California and 
Nevada. Seven localities in the United States which seem to offer favorable 
conditions for the discovery of potash deposits by boring are named as'follows: 
Cody, Wyo.; Magnesian Lake, near Laramie, Wyo.; Byron Springs, Contra 
Costa Co., Cal.; Death Valley, Cal.; Sierra de las (^icapas basin, Ix)wer Cali¬ 
fornia, extending into San Diego Co., Cal.; Boundbrook, N. J.; and Mount Tom, 
Mass, The report contains a bibliography of ijotassium salts. 
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Belation of transpiration to growth in wheat, B. E. Livingston (BoU Gasi,, 
40 (1905), No, 3, pp, 118-195, figs, 21), —Investigations are reported on the rela¬ 
tion between transpiration and the growth of wheat, cultures being grown In 
|K>11 in wire baskets covered with paraffin, and water cultures grown in black 
bottles were used for comparison. 
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From the experiments the author concludes that total transpiration of wheat 
plants grown in various media is as good a criterion for comparing the relative 
growth in-these media as is the weight of the plants. The amount of transpira¬ 
tion is practically a simple function of the leaf surface, and this varies with the 
leaf weight, which in turn varies with the weight of the entire tops. Thus It 
is believed that total transpiration is a measure for the growth of the plant. 

It Is held that the nature of the soil or solution in which the roots are grown 
has little or no influence on those structural and physiological properties of the 
leaves which control the amount of water lost per unit of leaf surface. In 
making use of this criterion of transpiration for the comparison of different 
nutrient media, the author says that it must be borne In mind that there will 
occur variations which appear to be unexplained. On this account the larger 
the number of plants used the nearer the results will approach the average. 

It Is shown also that temperature, atmospheric conditions, etc.. Influence total 
transpiration, and these factors must be considered in investigations of this 
kind. 

The methods for comparison of plant growth provisionally established for 
wheat are said to hold good for grasses generally. 

The development of root hairs, Laetitia M. Snow (Bot. Gaz,, ^0 (WO,'}), No. 
1, pp. 12-^iS, pi /, tiffs. 6 ).—The author reports investigations on the causes for 
the production of root hair.s, preliminary experiments being made with a large 
number of plants and detailed investigations carried on with seedlings of 
wheat, corn, pea, and squash. 

The effect of various factors In determining the development is shown, the 
author stating that light and darkness appear to have an indirect effect through 
their Influence on growth. High temperature with sulflcient moisture decreased 
the production of root hairs with an increased elongation of the internal cells. 
The slower the growth of the roots the better the development of the root hairs. 
Retardation of growth by glass tubes, wounding, or resistance favored root- 
hair production. ^ 

The roots of corn seedlings in water first*assumed a curled condition, produc¬ 
ing abundant root hairs, but later they grew straight and smooth, either on 
account of accoimnodation to the oxygen supply or because that gas was sup¬ 
plied through the aerial paiVs. A saturated atmosphere with high temperature 
tended to suj)press the development of hairs, and a saturated soil showed a simi¬ 
lar effect on corn and wheat seedlings. Curves and swellings on roots had a 
favorable effect upon the development of root hairs, probably on account of the 
retardation of the gi’owth of the root. 

The examples of retardation favoring root-hair development showed that It 
was not the rate of growth but the differential elongation of the inner and outer 
cells that was the Important factor. Root-hair production seems to depend on 
tile ratio between the capacity of the epidermal cells to elongate and their 
ability to do so, and the activity of the epidermis may be in inverse proportion 
to the activity of the central cylinder, lateral roots appearing when the root 
hairs are suppressed. 

A bibliography of literature relating to this subject is appended. 

Agricultural microbiology, E. Kayser (Microbiologie Agricole. Paris: J. B. 
Baillidre d Bons, 1905, pp. XXI-{-440, figs. 100). —In the introductory part of this 
book the author describes In a general way micro-organisms and the effects of 
physical and chemical agents upon their development, after which he takes up 
the rOle which they play in soil fertilization, describing their distribution through 
the soil, their action on manures, nitrification gnd denitrification, fixation of 
atmospheric nitrogen, etc. 
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In other parts of the work bacteria as applied to the transformation of vege¬ 
table and animal products are discussed under the headings of fermentation, 
vinegar manufacture, starch inanufacture, baking, fruit and vegetable preser¬ 
vation, silage, flax retting, tobacco fcriiientatlon, and the bacteria of the dairy, 
tannery, etc. 

On proteolytic enzyms, II, A. L. Dean (Bot, Gaz,, JfO {J905), Wo, 2, pp, 121-- 
134), —^A study was made of the i>roteolytic enzyms of beans to determine the 
distribution of crcpsin. , 

The results of the investigations show that the proteids of the secnls of beans 
undergo proteolysis during germination, as a i)reIiminary^to the transportation 
of the nitrogen and its utilization in the formation of new organs. The author 
says there are ways in which this process may he carried out—by the action of 
a tryptic enzym, by the combined aciion of the protoplasm and of an enzym 
which by itself is Incapable of carrying out the whole process, or by the action of 
the protoplasm alone. 

The results of his studies of the resting and germinating beans show that 
there is no enzym present which is able to digest the proteids of the seed. 
There is present, however, an enz^^m of the ereptase groui> which is capable of 
digesting the proteoses resulting from the partial hydrolysis of the seed proteids. 
It is l>elieve(l possible, therefore, that the i)rotoplasin of the cells starts the pro¬ 
cess of proteid decomposition and carries it to some stage at which the ereptase 
takes up the work and completes the process. 

On the structure and biologry of the yeast plant, F. Mittchler {Jour, Med, 
Research, 14 (190^), No. 1, pp. 13-50, pi. 1 ).—^The author describes investiga¬ 
tions on the structure and l)iology of the yeast plant {Narehnrompees ccrevishr), 
in which some important discoveries relative to the y(‘ast plant were determined. 

The author rejwrts the presence of a relatively large nucleus, a definitely 
marked nuclear mcml»ranc, and characteristically differentiated granules and a 
reticulated network within the nucleus, which stains in every way as do the 
nucleoli of the cells, aiul the young cells are said to have the same organization 
as the more mature ones. 

In studying the biology of the yeast plant the author experimented with pur^ 
cultures in various culture media, in which the effect of various agents upon 
growth was determined, and he concludes that from his investigations 8, cere- 
visicp is not a variable species, and any variation in form observed is due to the 
inherent nature of the cell rather than to external conditions. Variation in the 
size and rate of growth of cells may be produced by changes in the conditions 
under which they grow, and anesthetics do not permanently destroy growth or 
reproduction of this species. 

Synthetic culture media and the biochemistry of bacterial pigments, M. 
X. SutniVAN {Jour, Mcd.^ RcHearch, 14^ {1905), No, 1, pp. 109-160 ).—^The 
author reports uiwn a series of investigations in w’hlch he undertook to grow’ 
bacteria In nutrient media of very simple conii)ositlon and to also determine the 
conditions under which bacteria develop their pigments. 

The experiments show that bacteria can in a great measure be grown on very 
simple media, and that from these simple combinations the micro-organisms 
can elaborate not only the protoplasm they require but also materials which 
pass through a porcelain filter and gives reaction for albumins. Not only can 
bacteria synthesize complex iwdies from simpler compounds, but they are able 
to carry out their activity, i)roducing pigment and in some cases forming fer¬ 
ments or enzyms. It was found possible to develop in an organism the power 
to grow on simple salts, either by accommodating the medium to the organism 
or adapting it to the medium. 
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Sammarizing his investigations, the author concludes that the line previously 
drawn between chlorophyll-containing plants and those containing no chloro¬ 
phyll, based upon their ability to build uj) protoplasm and albuminous products 
from simple solutions, can not be so sharply held as formerly. 

The production of the different pigments is described, and the influence of 
different media on pigment production is shown. Pyocyanin is formed where 
there is present a suitable combination of carbon, hydrogen, oxygen, and nitro¬ 
gen, together with some salt or salts to aid in the synthesis. For the formation 
of fluorescent pigments both sulplmr and phosphorus are essential. The produc¬ 
tion of fluores(?ent j)igments is favored by a high phosphate content and a 
slightly alkaline reaction. ^Phe red pigments of a number of species require the 
presence of magnesium sulphate and a phosi)hate, preferably potassium phos¬ 
phate. The rose-red pignumts investigated are produced only in the presence of 
lactic acid, while the yellow pigments of a number of species and a few red pig¬ 
ments are formed very slowly in nonalbuminous meilia. 

The salts which favor the ])rodu<*tion of pigments are necessary, not to render 
the solution isosmotic, init for the direct nutrition of the bacteria or to lix the 
acids produceil, which otherwise would have a toxics effect on the bacteria. The 
formation of pigment is depcmdent upon tlie reaction of the nuHlia, suitable 
ranges of temperature, and the free access of oxygen. Abnormal temperatures, 
acid or alkaline media, and a lack of oxygen lead to a colorless growth. Besides 
the pigments and albumin-like bodies the chromogeni<* bacteria form acids and 
ammonia, which apparently arise from the breaking up of asi>aragin or sugar 
and are independent of i)igment formation. The production of pigment, it is 
held, is not an essential, vital act. 

' Tlie auithor concludes with an extensive chronological list of publications 
relating to the subject. 

The mistletoes of caoutchouc, O. WARBTTRn {Tropenpflanzcr, 9 {1905), No. 1U 
pp. 63S'-()Ji7, 5), —Descrli)tions are given of si)ocies of Strntanthus, Phthi- 

rusa, and l*horadendron which attack caoutchouc and also occur on a number of 
other plants of economic importance in the Tropics. 

New pocket atlas on edible and poisonous mushrooms, P. r)iTMf:E {Nouvel 
utlats (1c poohe dcs champignons comcsfiMcs et n'm'mcua'. Paris: P. KUnvk- 
sleek, 1005, pp. pis. Gj). —Brief descriptions with colored illustrations 

of (16 species of mushrooms. 
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Report of the experimentalist, C. A. Zavxtz (Ann. Rpt. Ontario Apr. Ool. 
and Expt. Farm, SI (1905), pp. 165-221, ftps. 9). —Tn a 4-year experiment with 
12 varieties find chisses of farm crops, common emmer stood flrst in average 
yield of grain with 2,621 lbs. per acre, Mandscheuri bjirley second with 2,616 lbs., 
and .Toanette oats third with 2,407 lbs. It is estlni.nted that barley has about 12 to 
15 i>er cent of hull, emmer jiboiit 22 i>er cent, and oats approximately 30 per cent. 
The lowest yields of grain were secured from common grass peas and common 
spring vetch, the yields being 768 and 722 lbs. per acre, rest>ectively. The adap¬ 
tation of particular varieties of fleld crops to certain localities and soil condi¬ 
tions is pointed out 

The average results from 1 yearns seed selection show that large seed surpassed 
small seed by 19.1 per cent for 5 grain crops, 40.3 per cent for rape, and 60.1 
per cent for 5 kinds of fleld roots. The average results of several years show 
that plump seed of barley and wheat gave a yield of grain 20.2 fier cent greater 
than shrunken seed. Experiments conducted for 6 years with sound and broken 
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seeds gave the following results: Barley 53.8 and 46 bu., winter wheat 46.9 and 
9.3 bu., and i^eas 29.2 and 10.2 bu. i>er acre for the sound and broken seed, respec¬ 
tively. 

Seed of Joanette black oats has been selected for 13 years in succession. In 
1906 large plump seed produced 65.5, light seed 44.7, and hulled seed 69.4 bu. 
per acre, with the weights per measured bushel 35.5, 24.3, and 34.3 lbs., respec¬ 
tively. It required 1,149 grains of the crop from the large plump seed to weigh 
an ounce and 2,066 grains of the crop from the light seetl for the same weight 
Crops of oats, barley, and liotatoes have been grown in thejBxperlmental depart¬ 
ment without change of seed for 16 yea^ and for the 4 4-year periods the aver¬ 
age results were as follows: Oats 74, 79, 83, and 100 bu.; barley 50, 54,' 63, and 
63 bu.; and i>otatoes 120, 216, 218, and 249 bu. per acre. These results show 
that the average yields for the last period surpassed the first period by 26 bu. 
per acre for oats, 13 for barley, and 129 for potatoes, and that therefore grain 
and potatoes can be grown for a number of years without change of seed with 
proper selection of seed and handling of crop. 

Work In the improvement of the varieties of grain crops by plant selection 
showed that hand planting gave a much better opportunity for the plants to 
grow under uniform conditions than any other method. The crops were grown 
from seeds selected in 1903, and from seeds from selected plants in 1904, and 
planted 1 ft. apart each way. The average number of heads iH»r plant the 
second year was as follows: Mandscheurl barley 13.5, Chevalier barley 31.7, 
Siberian oats 18.4, and Joanette oats 46.9. The results with improved strains 
of leading varieties of siaMng grain were compared, and in every case the yield 
of grain from seed obtained from selected plants was higher than that from seed 
from unselected plants. 

In connection with this selection work It waa ascertained that in 1906 the 
progeny of a single seed of different crops planted in 1JK)3 amounted to 1,929 
lbs. of Mandscheurl barley, 1,119 lbs. of C'hevalier barley, 2,109 lbs. of hulless 
barley, 2,102 lbs, of Siberian oats, 3,439 lbs. of Joanette oats, and 241 lbs, of Wild 
Goose wheat. Of 250 varieties of oats under experiment, Joanette has produc*ed 
the greatest yield of grain pt‘r acre, has been the greatest stooler, and has fur¬ 
nished grain exceedingly thin in the hull. It is, however, very short In the 
straw and It has, therefore, been crossed with Siberian, which has a straw of 
better quality and a white grain, but is not equal to the Joanette In the other 
characters. Some of the hybrids secured are long in the straw, possess good 
stooling qualities, and i)roduc‘e a white grain with a thin hull. 

A test of different grain mixtures indicates that a mixture of oats and barley 
generally gives the highest grain production. Early Daubeney oats and Mand 
scheuri barley are recommended for this combination. Two varieties of winter 
wheat grown in a mixture gave practically the same results as the 2 varieties 
grown separately. 

For 6 years oats, barley, spring wheat, and i)eas were sown on each of 6 dates 
in each year, the average first date being April 18 and the last May 23. For 
every day’s delay in the seeding after the first week had passed in which the 
seeding was done there was an average decrease of 56 lbs. of oats, 63 of barley, 
29 of spring wheat, and 23 of peas per acre. The results of a similar enporiinent 
with emmer and spelt show that spelt gave much the best yield ftoiill the first 
date of seeding, while emmer gave, on the average, better yields late seed¬ 
ing. Emmer gave much better yields of grain than spelt. 

Wittter wheat sown during the first 10 days of September In each of 9 years 
yielded 6.2 bu. more than that sown from September 16 to 20. The average 
MHilti of 6 tests In the time of cutting winter wheat were in favor of allowing 
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the crop to become very ripe. Sowing about 90 lbs. of winter wheat per acre 
on average soil is recommended. In 1906 the greatest yield of flaxseed per 
acre, less the seed used, was obtained from 2 pks. per acre. Oats and barley 
grown with red and alslke clover gave a slightly increased yield of grain, and 
when grown with timothy a slightly decreased yield per acre as compared with 
growing the crops by themselves. 

During the past 17 years 279 different varieties of oats were tested, and of 
this number the greatest average yields i)er acre were produced by .Tqanette, 
Siberian, Waterloo, Oderbruck, Probstei, and Bavarian. From 1898 to 1903, 86 
varieties of barley were compared. Four varieties of G-rowed barley now under 
experiment for 16 years gave the following average yields per acre: Maud* 
scheurl 09.8, Oderbruck 03, Common Six-rowed 61.1, and Mensury 58.7 bu. Of 
2-rowed varieties grown for the past 5 years Two-rowed Canadian, Selected 
Canadian Thorpe, Jarman Selected Beardless, Duckbill, New Zealand Chevalier, 
and French Chevalier have ranked highest. In the average results for 5 years 
with hulless barley the following varieties ranked first with the yields given: 
Guy Mayle 61.8, Piiiple 48.5, Black Ilulless 47.0, and FTungarian 46.8 bu. per 
acre. In 8 out of the past 1.3 years winter barley was successful, the average 
yield for the 8 years being 64.1 bu. per acre. 

Fifteen varieties of winter wheat ranged in average yield for oV^ars from 
45.9 to 57.3 bu., and in the yield of straw from 3.2 to 4 tons per acre. The lead¬ 
ing varieties mentioned in de<*rea8lng order of yield were Dawson Golden Chaff. 
Imperial Amber, Early Genesee Giant, Russian Amber, Early Red Clawson, and 
Egyptian Amber, all yielding over .50 bu. per acre. In general the white wheats 
yielded more grain per acre, produced a stronger straw, weighed a little less, 
and were slightly softer In the grain than the red varieties. The leading 
varieties of durum wheats grown for 5 years and their average yields were as 
follows: Wild Goose 40.2, Sorentina 36, Medeah .35.7, Bart Tremenia .3.3.8, 
Algiers 33.1, and Ontario 25.6 bu. per acre. In a 5-year average Wild Goose 
produced about 60 per cent more grain per acre than Polish wheat (Triticum 
polonicam). 

The leading variety of . spring rye, as determined by the average results for 
8 years, was Dakota Mammotli, which gave an average of .37.9 bu. i)er acre. 
Mammoth White rye In the average of 6 years’ tests produced fK).4 bu. i}er acre. 

Various other field and forage crops were teste<l for different iiuml)ers of years, 
the leading varieties being as follows: ]iuckwheat~-f^[\\er Hull and .lapanese; 
field peas —Early Britain; fieJd beans —Pearce Improved 'Free, White Wonder, 
Medium or Navy, Burlingame Medium, Schofield Pcii, and Day Improveil Leaf¬ 
less ; sop beans —Early Yellow and Medium Green; corn for grain —King 
Philip, Genesee Valley, and liongfellow; sorghum —Early Japanese Broom Corn. 
Improved Evergreen Broom Corn, and ( .alifornia Golden Broom t’orn; millet — 
Siberian, Hufigarian Grass, German or Golden, California, and Early Harvest; 
sunflowers —Mammoth Russian White Beauty and Black Giant. In 1905 Mani¬ 
toba and Common flax yielded 22.2 and 20.5 bu. of seed per acre, respectively, 
while Russian ylelde<l only 16.2 and Holland 13.1 bu. per acre. 

This season 104 varieties of potatoes were compared. The results for the 
past 3 years show that Robertson Champion, Stray Beauty, Early Pinkeye, 
Holborn Abundance, Skerries, Green Bay, and Seedling No. 230 had less than 
5 per cent of rot In the average crop, while Montana Bluff had over 40 per cent 
and Beauty of Hebron, White Pinkeye, and Hanlan Beauty between 37 and 40 
per cent. The best yields In 1906 were secured from Lightning Express and 
Davies Warrior, producing 427 and 420 bu. per acre, respectively. Factor, the 
lowest-yielding sort, produced 130 bu. The medium-ripening sorts were most 
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subject to rot and the latest-rliiening varieties least so in 1904 as well as 
1905. 

In the average for 4 years tlie following varieties produced the greatest 
yields at 9 weeks aSter planting: Early Andes 174, Early Fortunate 170, Six 
Weeks 160, and Early Dominion 167 bu., and the lowest average yields at the 

end of the same length of time were produced by Burpee Extra Early, 118, and 

Stray Beauty, 124 bu. per acre. The results of 11 years of continuous seed 
potato selection show that in 1905 204 bu. was obtained from large whole 

potatoes, 183 bu. from medium-sized whole potatoes, 142 bu. from small whole 

potatoes, and 105 bu. per acre from very small whole potatoes. The percentage 
of small ix)tatoes in the crops increased as the size of the seed decreased. 

The use of 1 2-oz. potato set in the hill in the average for 6 years gave 211.9 
bu., 2 1-oz. pieces 203.7 bu., and 4 i-oz. sets in the hill 182.5 bu. ijer acre. The 
largest percentage of marketable tubers was secured from the 1 2-oz. set i>er 
hill planting. In 6 out of 7 years, planting potato sets 1 ft. apart in the row 
gave better yields than planting them in squares 33 in. apart each way. The 
average results for 7 years rather favor hilling than level cultivation. An 
application of 2 tons of poultry manure i)er acre gave better yields than the 
use of smaller or greater quantities, the yield of potatoes being increased by 
56 hu. per ac-re. 

In 1905 the following varieties of swedes ranked first iii yield: Rennie Queen 
22.8, Cropwell, 22.5, Good Luck and Sutton Queen 21.8, and Keepwell 21.1 tons 
per acre. Thinning the plants at one-half, 2, 5. and 8 in. in height resulted in 
the best yield from the thinning when the plants were very small. The yield 
of roots per acre from applications of cow manure and mixed fertilizer was 
about the same. The average yields with 4 varieties of fall turnips grown for 
5 years were as follows: Red Top White Globe, 27.9, White Egg 23.1, Early 
American Purple Top 22.1, and Cow Horn 20.3 tons per acre. 

Among 15 varieties of mangels grown for 5 years Yellow lieviathan stood 
first with an average yield of 33 tons of roots j)er acre, being followed by 
Steele-Briggs Giant Yellow Intermediate, Sutton Mammoth Long Red, and 
Mammoth Golden Giant. The average yield of tops per acre of the 15 varieties 
ranged from 2.1 to 6.4 tons per acre. In 3 out of 4 years seed soaked for 12 
hours gave greater yields per acre than seed not soaked before sowing and that 
soaked for 24 and 36 hours. 

Notes are also given on experiments with sugar beets and carrots. In experi¬ 
ments with varieties of silage corn it was observed that there was a variation 
from 15.2 to 24.1 tons of total crop per acre between the lowest and the highest- 
yielding strains of White Cap Yellow Dent, one of the best general purpose 
varieties for southern Ontario. Deep cultivation immediately after planting, 
followed by shallower cultivation as the season advanced, produced the largest 
yield per acre. In general, planting in hills 40 in. apart both ways with 4 r)lants 
In each hill, has given better results than planting 10 in. apart in the row. 
The results with several other forage crops, including sorghum, millet, rape, 
kale, cabbage, sunfiowers, grass and grass mixtures, and a number of leguminous 
plants are reviewed. 

Department of field experiments, P. O. Vanatteb (Virginia Sta, Rpt. 1905^ 
pp, 30-3S )»—^The different lines of experimental work in progress, are briefly 
described and some of the results obtained are given. 

Fulcaster winter wheat proved one of the best-yielding varieties. Winter 
Hvheat, winter barley, and winter oats gave the best results when sown 
September 30 and winter rye whqn sown a month later. The yields of these 
winter crops were as follows: Fulcaster wheat 17 bu.. Union barley 32 bu., 
Cttlbei^tsdn oats 56 bu., and Excelsior rye 26 bu. per acre. Of 25 varieties 



FIELD CHOPS, 


855 


of spring oats compared, Silver Mine and Texas Rust-proof led in yield with 
39 and 35 bu., respectively, while tiie common oat generally grown in the State 
yielded only 11 bu. 

The d leading varieties of corn tested were Boone County White, AMrginia 
Golden Dent, Hickory King, Cocke Prolific, Blount Prolific, and Learning. 
Boone County White ranked first in yield of grain per acre with 53.78 bu., 
being followed by Virginia Golden Dent with 52.84 bu. Learning, which ranked 
last ill yield, ranked first in earlineas and was the only variety requiring a 
shorter i^eriod of growth than Boone County White. Blount Prolific gave the 
smallest percentage of barren stalks and Learning the largest. A yield of 23 
tons per acre was secured from St. Andrew ruta-baga. 

Experiments at Ploty in 1904, P. Troubetzkoy {t^eparate from Okodichnuii 
Otchet Ploty, Sehk, Khoz, Opuitn, Stantzil, 10 (lOOo), pp, 31, dym. i).—On 
account of an unfavorable season the yield of sanfoin did not exceed 2,580 kg. 
of hay, and the yield of beets varied from only 10,500 to 15,000 kg. i)er hectare. 

Plowing 20.5 cm. deep decreased the yield of small grains by 14.3 per cent 
and of corn by 44.(> per cent as compared with plowing 8.8 cm. deep. The 
yields of sugar Inlets and potatoes, however, win^e better on detq) than shallow 
plowing. Fall jdowing for spring wheat gave an increase hi yield of 450 kg. 
per hectare over spring iilowing. It was found that even in a dry year barn¬ 
yard manure was capable of increasing the yield of winter wheat by 41.4 per 
cent, sugar beets by 02 per <‘ent, and spring wheat by 4 per <*(uit. As tfie 
result of following perennial leguminous forage crops in the rotation the 
yield of winter wheat was ai)i)are,ntly increased 33.3 iier cent; that of sugar 
beets, 27 jier cent; and of spring wheat, 0 per cent. 

Beportd from the director of agriculture on the government farms at 
Nairobi and Naivasha in the East Africa Protectorate for the year 1904, 
and on the prospects of settlers {Loudon: Parliumvnl, 1905, pp, J/9, pift, 12 ),— 
Detailed descriptions are given o? the equipment and work of the experimental 
zebra ranch and stock farm at Naivasha and the experiment farm at Nairobi. 
Brief notes on the field and garden crojis grown at Nairobi are given, meteoro¬ 
logical data recorded, and the prospects of settlers in the East Africa Protecto¬ 
rate are dlscusscHl. 

Annual report of the Burdwan Experimental Farm for the year 1903-4, 

D. N. Mookerji (Ann. Ppt, Jiurduan Expt, Farm [India], 190S-4, pp, 10 ),— 
General notes on the work of the farm, together with meteorological data and 
the results of exi>erlments with various crops are j)resented. 

In fertilizer experiments with paddy the best yields of grain and straw for 2 
successive years were obtained where 240 lbs. of bone meal and GO lbs. of 
nitrate of soda were apr>lied per acre. I'lie use of .8,000 lb.s. of cow manure 
or 480 lbs. of bone meal gave nearly as good ri»sults. In a test with different 
fertilizers given in quantities supplying 50 lbs. of nitrogen i)er acre, the l)est 
yields were obtained where bone meal or bone meal and nitrate of soda were 
used. The best financial returns were secured from the use of nitrogen alone. 

Ill an experiment testing the effect of green manuring for paddy the largest 
yields and the highest profits'were secured where Jute was plowed under. In 
cultivation tests with iiaddy spacing the clumps 12 in. apart in transplanting 
gave the best results. The comparative yields of 3 Bengal and 3 Bombay 
varieties of paddy are recorded. 

In exi3eriments with potatoes, castor cake us^ at the rate of 1,920 lbs. per 
acre gave apparently the largest yield, and in a green manuring experiment 
the largest yields were obtained where dhainoha was plowed under and. cow 
manure and castor cake were applied singly. Whole tubers seemed to 
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tiigUer yields than cut sets, but the experiment did not show whether the lower 
yield in the case of cut sets was due to the cutting or to the smaller quantity of 
seed used. 

The results of culture tests' with sugar cane were In favor of the Poona 
system of irrigation beds about 10 ft. square and the Behar system of planting 
in double lines in trendies ft. wide, separated by ridges of equal width. 

Annual report of the Dumraon Experimental Farm for the yeat 1903-4, 
D. N. Mookerji (Ann. Hpt. Dumraon Expt. Farm [India], 190S-J^, pp. 9 ),— 
A brief description of the farm, together with chemical analyses of the soil and 
meteorological data for the season are given. The best yields of grain and 
straw of paddy were secured where either 2,060 lbs. of cow manure or 1,456 lbs. 
of cow manure and 260 lbs. of castor cake were applied per acre. Among 6 
varieties of iiaddy Sukhavel, a Bombay variety, and Badshabhog and Basmati, 
Bengal varieties, gave the best yields. 

The highest yields of wheat for 2 successive years, as well as the best finan¬ 
cial returns, were obtained on land fertilized with 6,0H4 lbs. of poudrette per 
acre. The Behar and Poona systems of planting sugar cane showeil an ad¬ 
vantage over tlie local system of planting. Planting whole sets of potatoes 
gave larger yields than tlie use of cut sets. The local variety of oats was 
more productive of grain and straw than Canadian Welcome. 

Brief notes are also given on the culture of corn, mustard, rai>e, sweet pota¬ 
toes, and forage crops. 

Successful yields of small grains, G. W. Carver (Alabama Tuskegee lita. 
Bill. 8, pp, to, figs. (J ).—Chiltural tests with wiieat, rye, barley, and oats are 
reported, with estimates of c*ost of production and return. The results indi¬ 
cated that for the small grains in that section deei> plowing, clean seed, and 
proper crop rotation are essential to their profitable culture, and that a crop 
of pea vines turned under is a very valuable fertilizer in this connection. 

Lodged grain, R. IIarcourt (Ann. Upt. Ontario Agr. Col. and hJxpt, Farm^ 
31 (1905), pp. 91 f 92 ).—In connec'tion with a study of preventing the lodging 
of oats the comi)ositlon of the soil on which standing and lodged grain was 
found was determined, and is reported in a table. The plats on which the grain 
lodged contained the least lime and the most nitrogen. 

Nutrients taken up by plants in different stages of growth, XI. Wilfarth, 
H. Komeb, and G. Wimmer (Landw. Vers. Btat., 63 (1905), No. 1-2, pp. 1-70 ).— 
Pot and field experiments were conducted for several years to study the quan¬ 
tities of fertilizing materials taken up by ditferent crops in various stages of 
growth. The work is de8crlbe<l and the analytical data secured are reported 
in tables. 

Barley, spring wheat, peas, and mustard were found to liave taken up the 
maximum quantity of fertilizing materials at the time of blossoming, or at the 
beginning of fruit formation. With the ex<eption of phosphoric acid, part of 
this quantity of food elements returne<l to the Soil as the crops approached 
maturity and tills movement seemed to be dependent upon the supply of avail¬ 
able plant food. As determined for ix)tash, relatively larger amounts returned 
to the soil when the supply was inadequate than when it was sufficient. 

Potatoes continued to take up plant food until ready to be harvested and a 
return movement to the soil did not take place. When the food supply was 
normal the quantity of dry matter increased until the plants were ripe. Starch 
also Increased up to maturity In all plants except mustard, in which fat Is 
substituted for the starch grains. 

Alfalfa, Q. A. Biemnos (New Jersey Stas. Bui. 190, pp. 1-19, pis. 4 ),—The 
yalilie of difalfa as a forage crop is discussed and the methods of culture, ihblud- 
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Ing dlrectloDB for soil inoculation are outlined. It is reported that 16 Ocres of 
the college farm are devoted to this crop. As a reme<Iy for blight, which attacks 
alfalfa fields In spots, cutting as soon as it appears is recommended. The per¬ 
sonal experiences with the crop of a number of alfalfa growers in different 
sections of the State are also given. 

The inoculation and cultivation of alfalfa, A. M. Soule and M. Ferguson 
(Virginia Sta. Buh 15Jf, pp. 7.9-il7, figs. 5). —This bulletin discusses alfalfa 
culture in general and gives specific directions for growing the crop in Virginia. 
The culture and harvesting of alfalfa, its uses and feeding value, and puri)Osea 
and methods of soil inoculation are treated quite fully. 

It is re|K)rted that alfalfa seethnl September 15 on lieavy red clay lands had 
developed roots from 2 to 3 ft. long by December 1, and that 2 years after 
planting roots 4 to 5 ft. long were secured.- Preliminary investigations begun 
in 1904 showed the importance of soil inoculation and the advantages of using 
lime and phosphates on land intended for alfalfa. With Inoculation a more 
uniform and denser stand was secured than without it. Turkestan alfalfa did 
not seem adapted to the conditions. Plats inoculated with Melilofus alba and 
those treated with barnyard nianure produced a good growth. Foreign soil 
and that obtaintnl at the station for inocnilatlon gave in’actloally the same 
results. 

The improvement of com in Connecticut, K. M. Fast (Connecticut State 
Sta. Bill. 152, pp. 21, dgniH. 2),—Tlie principles of corn breeding are discussed 
and complete directions given for the selection of corn and the estal)lishmeiit and 
management of a breeding plat for seed-corn production. Tiie plan for plant¬ 
ing the breeding plat to avoid inbreeding is taken from Illinois Station Bulletin 
100 (E. S. R., 17, p. 26). 

Hethods of testing variability in*corn, E. Davenport (Illinois Sta. Circ. 101, 
pp. 7).—This circular outlines means for accurately testing the range and extent 
of variability in any particnilar variety of corn. 

By the method proposed the differences betwetm varieties of corn as to varia¬ 
tion In the length of ear are determined by accurate measurements of several 
hundred ears of each variety, and definite values for all the differences are 
obtained by submitting them to well-known mathematical i»rocesses. 4'he meth¬ 
ods of making these computations are explained, and the tendency of a variety 
toward a certain length of ear together with its variation from this tendency, 
is pointed out. The mathematical formulas are given in detail. 

Corn improvement, A. T. Wiancko (Indiana Sta. Bui. 110, pp. 77-120, figs. 

—Much of the matter in this bulletin has bemi previously published and 
reviewed (E. S. K., 16, pi 1671). Some new data are reported and the direc¬ 
tions for managing a seed <‘orn breeiling plat are revised and ampllfleil. 

A germination test by tlie station of lots of seed corn from different sources 
and unequal as to tlie number of ejirs showed that on the basis of 5 kernels 
from each ear the percentage of ears having a i)erfect germination ranged from 

34.2 to 08.5. In 5 lots the number of ears falling to germinate varied from 3 to 

25.2 per cent. In addition to these tests, 5 lots showed a germination of from 
01 to 95 per cent; 4 lots, from 83 to 87 per cent; and 6 lots, from (>0 to 75 per 
cent. 

In studying the effect of grading the seed on the uniformity of dropping by 
the planter, it was found that per 100 drops when middle kernels only were 
used 3 kernels were dropped 92 times as compared with 66 times when the 
whole car was used, and 75 times when deep and shallow kernels were mixed, 
i With deep kernels alone 3 were dropped 92 times and with shallow kernels 
aldne, 95 times. 
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Au exai'ninatlon of llie stand in a plumber of corn fields showed a variation 
of from 65.6 to 89.(> i)er cent of i)erfwtion. The iiercentage of ear-bearing stalks 
was found to vary from 49.12 to 84.8. 

The average yields of different breeding plats at the station in 1005 varied 
from (>3.12 to J04 bii. per acre as calculated to 100 per cent stand. The yielding 
power of individual ears on the different plats showed marked variations. 

Corn selection, F. W. Card and M. A. Blake {Rhode Inland ffta, Rpt, 1905, 
pp. 200 , 201 ).—^This line of work at the station has been previously described 
CE. S. R., 16, p. 766). 

The seed planted in 1904, taken from the upper-ear lot, with 8 ears per stalk, 
produced 222 1-ear stalks, 291 2-ear stalks, 101 .S-ear stalks, and 8 4-ear stalks. 
Owing to immaturity and poor development the see<i used in 1904 and 1905 did 
not germinate strongly and gave an uneven stand. The results showed a 
decided reduction in the number of ears per stalk over those produced in 1903, 
and they indicate that the well-known cultural conditions are of greater impor¬ 
tance than the selecti4)ii of seed from the most productive parent plants. 

Chemical studies of hops in 1904, J. Satava {Bcr. Vern. Anst. Brauindus, 
Bohmen, 1905, No. 11. pp. JfO, map 1). —^The discussion is devoted mainly to the 
volatile oils, the hop acids and resins, and the hop tannin. 

The soft resins are divided into a-resin and jS-resin, according to their be¬ 
havior toward alcoholic lead acetate solutions. The a-resin, (‘ontaining one of 
the. hop acids called humulon, forms a precipitate in such solutions, while no 
combinations with lead are formed in the case of /3-resitL which is associated 
with lupulln. The principal points brought out by this study, according to the 
author, are that the intensity of pure hop aroma increases with the a-resin and 
humulon, and that the quantity of these substances in the product from long- 
established hop districts is quite c*onstant in different places and in different 
seasons. 

The book of the potato, T. W. Sanders {London: W. H. cf L. ColUngridge, 
1905, pp. IX-\-222. pi. 1, flgft. 108). —This book gives advice on the different 
phases of potato culture in the garden and in the field, and in this connection 
the history, botany, and marketing of the potato are discussed. Directions for 
combating the diseases of the plant and its insect enemies are given, and varie¬ 
ties for the production of early, medium, and late crops, aggregating 269 sorts, 
are listed. 

Bice growing in Arkansas, W. G. Yincenheller {Arkansas Bta. Bui. 89, pp. 
111-128, figs. If ).—An experiment in rice growing under the direction of the 
station was begun in Lonoke County in Arkansas in 1902, and continued in 1904 
and 1905. 

The results of the first year demonstrated that rice would succeed on the 
prairie lands under irrigation. Ten acres were grown in 1904, one of the plats 
yielding at the rate of 75 bu. per acre. In 1905 the area was increased to 30 
acres, but owing to unfavorable weather conditions only 25 acres were har¬ 
vested. About 17 acres of Honduras rice yielded 53 bu., and about 8 acres 
of Japan 67.53 bu. per acre, the average for the 2 varieties being 57.8 bu. 

The dates of planting, fiooding, and harvesting, together with the yields, are 
shown in a table, and general directions for growing the crop under Arkansas 
conditions are given. The history of rice culture in the United States Is 
briefly noted. 

Sugar beet industry, R. Habcoubt {Ann. Rpt Ontario Agr. Col. and Ewpt. 
Farm, 31 {1905), pp. 86-91). —Statistics concerning the sugar-beet Industry in 
Ontario are given, and a test of different varieties of sugar beets Is reported. 
Of large-growing varieties Giant White Feeding and Tankard Cream gave 



FIELD CBOPS. 


869 

the largest beets and the smallest amount of sugar. Improved Imperial, Ruben* 
samen, and Mangel sugar beet proved equal in both sugar and purity to the 
Kleinwanzleben variety. 

The results of experiments favor planting in rows 18 or 20 in. apart. The 
use of a small amount of nitrate of soda and fairly large amounts of sulphate 
of potash and superphosphate cause the beets to start quickly, and thus allowed 
thinning alK)ut 3 days sooner than where no fertilizer was applied. The fer¬ 
tilized plats gave a larger yield of beets and showed an increase of from one- 
half to 1 iK?r cent in the sugar content. 

Promoting the initial growth of the sugar beet, A. OserhAti {Osierr, 
IJngar. Ztschr. Zuckerindus. a. Landir,, 3(i {1903), No, i, pp. S5-Jt5; ahs, in 
Genthl, Agr, Chctii,, 3^ {1903), No. 3, pp. 530-332), —The results secured by the 
author indicated tlint the growth of young sugar-beet i)lants is promoted by the 
use of the variety best adapted to the particulai* soil conditions, by the applica¬ 
tion in the drill of appropriate (piantities of readily assimilable plant food in 
the form of commercial fertilizers, and by methods of soil preparation which 
enable the seed to be placed at uniform depths. 

The von Kuffner method of seeding, as outlined, consists in rolling the land 
before planting, and attaching a small roller 12 cm. in width and weighing 40 
kg. to the seed drill. This method assures a uniform soil condition as well as a 
uniform depth of planting. 

Sugar and the sugar cane, N. Dekrr {Altrincham {3fanche>itfr), Eng.: Nor¬ 
man Rodger, 1903, pp. T7f/-f 3,9.5+X/X, pis, 11, figs, 119, dgm, 1). —This book 
is an elementary treatise presenting a general view of the cane-sugar industry. 
All the different phases of the prcKluction of the crop, as well as the details of 
cane-sugiir manufacture and the manageneiuf of the sugar factory, are dis¬ 
cussed. Directions for the analysis of sugar-house products are also given. 
A bibliography containing 41 references is presented. 

Progress report on the work of the Samalkot experimental sugar farm 
during 1903-1904, V. A. Barber {Dept. Land Rev. and Agr, Madras, Agr. 
Branch Bui, Vol. 11!, No. 31, pp. 21, pis. 3). —^The culture of sugar cane in the 
Gddilvari delta is, describe<l and the results of experiments at the station dis¬ 
cussed. 

Among the different varieties of cane tested Red Mauritius gave the best 
results, the larger yield of cane being due not to a great tillering iwwer but to 
the weight of individual canes. Vansi tillered most and had about 3 times the 
number of canes shown by Red Mauritius. This season the Red Mauritius 
produced a fine even stand when the whole plant was cut up for seed. Some 
varieties, as the Seema, can only be grown from tops, and an experiment with 
the Yerra cane gave almost twice as many shoots from cuttings taken from the 
upper ends as from the same number of cuttings taken from the lower ends of 
the cane. 

Besults of experiments with varieties of canes, J. B. Harrison {George¬ 
town, Demcrara; Bd. Agr., 1903, pp. 9). —Variety tests with sugar cane were 
made on a large number of plantations, and the results secured Indicated that 
the varieties raised and selected locally were, in general, good ratoonlng canes 
and of greater merit than the imported Barbados varieties Sealy and B. 147. 
The estimates of the milling qualities of the different varieties were not con¬ 
cordant. Seletdions D. 625, D. 145, and D. 109 showed well-marked ratooning 
qualities and are recommended to cane farmers for trial. On one estate 
seedling varieties gave a yield of 7 per cent and on another of 30.7 per cent, 
greater than Bourbon. D. 74, D. 78, and White Transparent showed signs of 
falling off In their yields and are no longer recommended for cultivation, 
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-y-arletlM of tobacco seed distributed in 1005-6, with cultural directloiuv' 

A. D. Shamel and W. W. Cobey {IK 8, Dept, Agr,, Bur, Plant, Indus. Bui, 91, 
pp, 40, pis, 9). —This bulletin treats of the tobacco seed disti^Ibutlon by this 
Department conducted for the purpose of testing the adaptability of the .dif¬ 
ferent varieties to conditions of soli and climate in various tobacco-growing 
sections. Descriptions are given of varieties of cigar. wrapper, cigar filler, 
pipe, and plug tobaccos, and directions for the culture of these different classes 
of tobacco are presented. Directions for saving seed and securing good seed 
are also given. 

Comparative values of different grades of whea^ of crops of 1903 and 
1904, R. IIarcouut {Ann. Rpt. Ontario Agr. Col. and Kxpt. Farm, 31 {1903):, 
pp. 76-82). —In this study the imrcentage yield of flour; the weight per meas¬ 
ured bushel; the percentage of moisture, acidity, proteids, and gluten, and the 
yield of bread per 1(X) lbs. of flour was determined in samples of wheat graded 
as No. 1 Hard apd Nos. 1, 2, 3, and 4 Northern. 

The percentage of protein in the flour from the various grades of the 1903 
crop ranged from 9.98 to 11.13, while in the 1904 samples the extremes were 
9.29 and 12.15. In tile baking test a sample of No. 4 Northern produced the 
quickest working dough and also made the largest loaf, while a sample of No. 1 
Hard made the smallest. This corresponded with the strength of the flour as 
indicated by the gliadin content. In the prmiuction of a white loaf No. 4 
Northern, the lowest grade, was not equal to the higher grades. 

In general the milling, chemical, and baking tests dhl not show any very 
wide differences in the products of the samples, but in yield of flour and in color 
of bread the lower grades were inferior while in strength and yield of bread no 
great variation was apparent. 

The total proteids and the alcohol soluble proteids in samples of 6 varieties 
of spring and 20 varieties of winter wheat are reported. It is considered that 
although the data secured give a comparison of the probable strength of the 
various wheats, actual baking tests are retiuired to show definitely the relative 
value of the different varieties. 

Determination of the germinative power of grains, O. Qvam (Landiv. Vers. 
Stat.f 62 {1905), No. 6, pp. 405-4JfS, fig. /, dgm, 1). —The sources of error in the 
common method of determining the germination in grain samples, which con¬ 
sists in basing the results on the number of sprouted grains In a sample, are 
pointed out and a new method, considered more accurate, is described. 

This new method, called the weight method, is based upon the weight of the 
dry matter in the young plants exclusive of the roots and Is believed to be 
more accurate and reliable in showing the quality of the seed. Comparisons 
of the two methods were made and the variations In the results noted. The 
weight method gave, in general, quite uniform data. In seed of poor quality 
the variations were much greater In determinations by the common method 
than in those by the new. method, but as the quality of the samples improved 
the differences between the two methods were reduced. 

The grains, like all grasses, develop their permanent roots from the crown. 
The first roots thrown out by the seed are only temporary, and hence the devel- 
'opment of the plant depends upon the permanent roots. The author points 
out that the stooling of grains botanlcally considered is the branching of the 
plant, and concludes from this and the foregoing facts that the stem controls 
the growth of the roots as well as the number of shoots, and that for this reason 
the value of the seed should be judged by the vigor of the portion of the plant 
above ground. 

Different varieties of the same species were found to vary in the amount 
of plant substance produced on the surface of the gro\ind* 1% was noticed that 
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in the case of oats tlie Duppau variety produced a j?reater weight than Ligowo, 
and this variety a greater weight than Tartar King. It is (*onsidered probable 
that these differences are due to the character of the hull and the kernel. 

The personal factor In making the determinations is largely removed by 
the weight method, thus leading to uniformity In the results of different labora¬ 
tories; and the sources of error are comparatively small, and no greater In 
samples of i)oor than in those of good quality. The method admits of tae use 
of larger samples, and in this way tends toward greater accuracy. From a 
botanical iwint of view it has the preference over the germination method. 
It admits of simplification in determining purity, and the results refer not only 
to the number of germinable seeds in a sample but also to their viability, while 
the germination method simply shows the numl)er of living seeds. 

The results of field experiments seenn to confirm the superiority of the 
method. Its application is described in detail. 

Beport of Danish seed control [station], 1903-4, K. Dorph-I*etersen 
{Copenhagen^ lOOJf, pp. .>6').—A summary of the activities of the station during 
its .Tld year is given and the results of examinations of farm and garden seeds 
for the year and for the preceding de<*adc, with notes on the origin of the seed 
ill tlic Danish market, the occurrence of noxious weeds, germination tests 
with see<l of Danish wild plants, water content of seed, etc., are rejiorted. 

Kxperiments in progress siiu'c 1000 show that plantain and charlock seeil 
retain their viability nearly without deterioration when buried in tiie ground. 
In another experiment 15?1 gin. of plantain and 18<i gm. of camomile s«H'd 
were fed to a cow% tlie nunil)er of seeds in the excrement determined, and their 
viability tested. Aliout 80 per cent of the plantain sml and per cent of the 
camomile seed w^ere recovered. The viability of the plantain seed as shoivn 
on 2 different days w^as 02 and per cent as compared wdth 80 i)er c*ent for 
the seed as fed, and of the camomile seed, 84 and 50 [ler cent as against 94 per 
cent for the original seed.— f. w. woil. 

Buies and regulations governing the Colorado Patterson seed selection 
competition, W. H. Olin and VV. L. (^auiale {CoJo. Aar, Col. Bui., .7. tter., J905. 
No. 2, pp. 11. flg. i, dqm. /).—The rules and regulations governing this <*ompetl 
tion are given, with explanations as to the way the awards are to be made and 
instructions for conducting the work. 

HOETICULTTJEE. 

Beport of the horticultural division, F. W. Fard and M. A. Blake {Rhode 
Island Bta. Hpt. 190,"), pp. 191-210, pis. 4).—^^rhis covers the results secured at 
the station in various cultural and breeding experiments with vegetables and 
fruits. Some notes on the apple maggot and on corn selection are noted else¬ 
where in this issue. 

A severe wind storm occurring in September, 1004, gave an opportunity to 
estimate the relative resistance of some 28 varieties of apples to wind. The 
varieties York Imperial, Tuft Baldwin, Seek-no-further, Pomme (Iris, Pewau- 
kee, Mann, Northw^estern Greening, and Palmer appeared to have the least 
resistance, while little or no fruit was blown from such varieties as Winesap, 
Boxbury Uusset, Canada Red, Genet, and Ben Davis. 

As a result of 0 years experimental work with bush fruits the conclusion 
is reached that the climatic conditions prevailing at the station are decidedly 
unfavorable to the growth of bramble fruits. It thought that the great 
humidity caused by proximity to the ocean is ouq t^Ue causes of inJmy to 
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this fruit. Experiments with these crops have therefore been practically 
abandoned. 

A plan Is given of a market-garden rotation experiment underway, the object 
of which is to determine whether it is possible to gi’ow market-garden crops 
successfully without stable manure by means of a rotation in which rover crops 
can be used for maintaining the hunuis in the soil. The first year’s rotation will 
consist of corn followed by beans on one plat and beans followed by corn on 
another plat. Some data secured on these plats in 1004 relative to the yield and 
appearance of the dilTerent crops are tabulated. 

A common complaint from greenhouse men is tliat >^il sterilization seems to 
destroy the life of the soil. A luiiuber of experiments were therefore under¬ 
taken to determine the growth of lettuce and radishes on (1) unsterilizcMl soil, 
(2) soil sterilized and handled while Imt, (3) soil sterilized but not handled 
till cold and dry, (4) soil sterilized, handled cold, and later sprinkled with 
garden soil, and (5) soil sterilized, handled cold, and nitrate of soda used. 

The first year <»f the exiieriment the largest yield of l)oth lettuce and radishes 
was obtained on the unsterlllze<l soil, followed by the soil sterilized but not 
handled till cool and dry. The .second year the largest yield of radishes was 
obtained on the sterilize<l soil to which nitrate of soda had been added, followed 
by the unsterilized soil, while with lettuce the largest yield was secured on 
the unsterilized soil and the smallest yield on the sterilized soil sprinkled wifh 
garden soil. 

A number of vegetables were grown under tent covering to determine the 
effect of this partial shade. With transi)ianted lottms* grown under the tent 
the average weiglit per head was d..57 oz., while the average weight per head 
of lettuce grown outside the tent was d.lb oz. When seed was used, the 
weight of the heads grown Inside the bait was 14 oz. and outside the tent 9.8 
oz. It was found much (‘asier to tran.splant l<4tuce uiider the tent than in 
the open. It grtwv faster under the tent up to the point of heading, but did not 
form as firm a head as those grow n outside, nor w^as the quality (juite as good. 

Cauliflower grown under tlie tent made a better growtli throughout the 
season than wdien growm outside. The plants w^ere higher and the growth of 
the leaves much stronger, while the yield was 140 i)er cent greater inside the 
tent than outside. Under the tent the cauliflower w’as less attacked by insects 
and the heads w^ere not so likely to discolor if not tied up just at the proper 
time. 

With celery there w'as a smaller percentage of waste from that growm under 
the tent than from that grown in the open and the stalks w^ere a little softer. 
Celery grown outside was a little shorter, more stocky, and slightly better In 
quality than that grown inside, and was more subject to rust. 

Some data are given on the temperature inside and outside the tent, which 
shows that inside the tent it ranged from 1° to 12° cooler than outside, the 
average being 5.3(»° F. cooler. 

A large number of .strawl)erry seedlings have been grown, and the scale of 
points adopted in scoring plants and fruit with a key to the records of the 
plants Is given. The purpose of the breeding work with strawberries is to 
secure late ripening sorts coupled with other good qualities. Crosses have 
been made on the wild plants for the purpose of introducing desirable flavors. 

Beport of the professor of horticulture^ II. L. IItitt (Ann. Rpt. Ontario 
Agr. Col. and Expt. Faivn, SI (190S), pp. JJfS-JSO, figs. S ).—A general outline 
of the work of the year with orchard and small fruits, vegetables, and flowers, 
with data on thp respite obtained from the use of a large number of different 
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plantB as orchard cover crops and on tests of varieties of currants and 
tomatoes. 

Among currants the White Grape has proved the most productive variety of 
46 grown. Of the red varieties Red Cross, Victoria, and Fay have proved 
most satisfactory. Naples has been the most productive of the black currants, 
but is not equal in size and quality to Champion and Black Victoria. The 
heaviest yielding tomatoes In 1906 were the Dominion Day and Earllana, the 
former of which produced 36 lbs. of fruit per plant and the latter 32 lbs. 

Vegetable growing in Alaska^ C. C. Geoboeson {Alaska Stas, Bui, 2, pp, 
pis. 4 )-—An account of the climatic and soli conditions of various sections of 
Alaska with general observations relative to shelter belts,.drainage, fertilizers, 
hotbeds and cold frames, seed testing, and detailed directions for the culture of 
vegetables based on the results of experimental work. 

Heavy rainfall Is stated as the chief drawback to successful farming and 
gardening in the coast regions. At Sitka the average rainfall Is 90 in. The 
temperature rarely exceeds 80® F. in summer or falls below zero in winter. In 
the interior the summers are short but quite warm and the winters prolonged 
and severe. The rainfall Is also light, and it Is still a question whether Irriga¬ 
tion may not be necessary in some of the drier regions. 

The ground in the winter la frozen to an unknown depth. When cleared and 
exposed to the sun it gradually thaws. The Ice Is not a drawback to vegetable 
and grain growing after It recedes 2 or 3 ft., but rather an advantage, as it fur¬ 
nishes moisture to the growing plants and in dry seasons acts as a substitute for 
irrigation. 

A peculiarity of Alaskan soil Is that the vegetation turns into soli slowly and 
Imperfectly and generally gives a very acid reaction. This is particularly true 
of the soils of the coast regions. It is greatly benefited by liming. Suggestions 
for burning native limestone are given. In the interior there is a great variety 
of soils, but they are generally of a sandy, gravelly, or light loamy character. 

The following vegetables, for which detailed cultural directions are given, 
can be grown in Alaska : 

Group 1.—Radish, mustard, turnips, kale, lettuce, orach. These can be 
grown throughout the whole coast region and in the interior northward of the 
Arctic Circle, nearly to the Arctic Ocean, in favorable seasons and in picked 
localities. 

“ Group II.—Carrots, parsnips, parsley, peas, cress, cabbage, cauliflower, 
broccoli, Brussels sprouts, kohl-rabl, onions, spinach, endive, leek, beets, pota¬ 
toes, rhubarb, and among the herbs, caraway, catnip, marigold, mint, sage, 
thyn^e. These can be grown everywhere In the eoast region In Alaska, and in the 
interior nearly to the Arctic Circle if the gardens are selected with due refer¬ 
ence to shelter and exposure to the sun.’ 

“ Group HI.—Asparagus, beans, ('elery, cucumber, squash, salsify. These can 
be grown In favorable seasons if planted In warm spots and given the proper 
care and protection. 

“ Vegetables whlcli can not be grown In Alaska out-of-doors under ordinary 
garden culture, though they are common In the States, are: Sweet corn, melons, 
tomatoes, peppers, eggplant, okra, pumpkins.^' 

Tomato culture, C. F. Austin and B. W. Halstead {Estac, Gent, Agron, 
Cuba Bui. 4, pp. 16, pis. 8). —Popular directions based on the results of experi¬ 
mental work at the station are given for the culture of tomatoes. 

Many varieties were tested during the year and It was shown that first-class 
tomatoes can be grown in Cuba during all of the winter months. The tables in¬ 
cluded in the bulletin show the average yield per plant and per acre for the 
different varieties. Brief descriptive notes of 30 of the most promising varieties 
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nro given. The following varieties inentloneil in the de<n-easlng order of produc¬ 
tiveness are recoininended: Matchless, I.lvingston Beauty, Acme, Earliana, 
Thorburn Earliest, Frogmore Selected, Rosalind, and Lemon Bush. 

Tomato growing, R. Thomson {ifonr. Jamaica Apr, 9 (1905), ^o, 12, 

VP* W* JiU )*—^Toinatb growing on a commercial scale for export to England 
and America is stated to he a success on the island. Tomatoes grown hy the 
author on a fpiarter of an acre sold for nearly .$200. Tomatoes shippetl to Lon¬ 
don packed in fibrous material arrived there in good condition, and the fruit 
was considered e<iual to the l»est grown on the t'anary Islands, from which place 
England secures large supplies. » 

Seed distribution of 1904 and for 1905, B. 1). IIalsted (IVeir Jersey Stas, 
Bui, 191, pp. 19, pJK, If ).—In connection with the plant-breeding work of the 
stations a number of varieties of vegetables have been originated, and seeds 
of these have been distril)ute<l more or less freely throughout the State. 

The present bulletin is made up largely of the reports of growers who have 
planted these various seeds. Very flattering results have been obtained with 
a number of these vegetai>les, more particularly the Voorhees Retl sweet c*orn, 
Station bush Lima beans, Station yellow tomato, and the Station eggplants. 
The Malakhov sweet corn distributed by the station has i)roved a very satis- 
factorj’ variety. Notes are given on further exi)eriments in cTOssing Malakhov 
with Crosby and Premo sweet corns and in crossing Black Mexican and Coun¬ 
try Gentleman. 

With the latter varieties of sweet <‘orn black appears to be a predominating 
color, and the crosses (lulte closely follow the law developed by Mendel in the 
case of peas. Tlie Magnerosa tomato, secured by crossing Magnus and Ponde- 
rosa. Is a nearly smooth and remarkably meaty tomato witliout the tendency 
to the green solid center sometimes seen in the Ponderosa. It is recoinmende<l 
for the main crop. A numl)er of other crosses obtained with tomatoes are 
mentioned and descril)ed as well as some with squashes. A list of 20 varieties 
of seeds offered for distribution is appended. 

Fruits for home orchards and gardens, T. V. Munson {Te.ras Farm and 
Ranch 24 (190/)), No. /it. p. .}).—The autlior presents a table in >\hich the 
adaptability of different varieties of orchard fruits, small fruits, and grapes 
to various classes of soils in Texas, New Mexico. Oklahoma, Indian Territory, 
Arkansas, and Louisiana is noted. Tlie table shows in condensed form the 
results of the author’s thirty years’ experience in Texas as a fniit grower. 

Fruit and fruit utilization, II. Ruhle (Zlschr. Anpcw. Chem., 18 (1905), 
Nos. 1/7, pp. 1852-1856; 48, pp. 1892-1900; J,.., pp. 1941-1946). —An extensive 
account of the fruit industry in Germany, including statistics on expor^ and 
imports, with details of analyses of a large number of orchard and small 
fruits, including some tropical fruits. * 

Details are given regarding chemical methods of fruit analysis, with a dis¬ 
cussion and data on the changes which take place in fruits in after ripening. 
A discussion is also given of the normal amount of salicylic and l)oraclc acids 
in many fruits. Extensive bil)]iographical references are Included. 

Pruning fruit trees, W. Paddock (Colorado 8ta, Bui, 106, pp. 15, pis, 2, 
figs. 13). —Popular directions for pruning orchard fruits. 

Blooming periods of tree fruits, II. L. Price (Virginia 8ta. Bui. 155, pp, 
130-14^). —A general discussion is given of the causes of unfruitfulness, the 
value of mixed plantings, and the necessity of selecting trees for pollenizlng 
each other which have the same iierlod of bloom. 

The bloom chart given is based on 13 years’ observations at the station and 
shows the average blooming i>eriod during this time of the varieties of the 
VINOUS groups of plums, cherries, pears, crab apples, and apples. Among the 
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causes of unfniitfulncss rapid wood growth of young trees, attack of bloom by 
fungi, long-continued rain during the blooming period, and self-sterility are 
mentioned. 

Freezings of fruit trees^ F. II. Hall and H. .T. Kitstace (New York State Sta, 
Bui. 269j popular rd., pp. 8). —A popular edition of Bulletin 2(>0 of the Station 
<K. S. K., 17, p. .^58). 

Notes on varieties of apples, C. O. Newman (South Carolina Sta. Bui. 109, 
pp. S8, ft PM. SI). — A large nunil)er of varieties of apples have been grown at the 
station for 12 years, the last 7 of which the trees have been in bearing. Many 
of these ar(» varieties suited to supply fruit continuously from June to the first 
of April. Detailed dc'scrii)tloiis and drawings are given of 80 of these varieties 
and reconiniendations as to the best suimuer, autumn, and winter varieties to 
plant in mountain regions, hiil regions, and the pine belt. 

Handling the apple crop, II. II. Hume (Uul. N. C. Dept. Apr., 26 (1905), No. 
9, pp. 22, flpM. 9). —Popular directions for harvesting anti packing apples for 
shipment, with ai)plo-shii)pers’ rules regarding the standard barrels and require¬ 
ments for different grades of ai>ples. 

Horticultural section, W. J. I*almkb (New Zeal. Dept. Apr. Ann. Rpt., 13 
(1905), pp. 27.S-2.0'/).—Besides an account of the work of the year, a list is 
given of tlie aphis-resistant and blight-proof varieties of apples grown in New 
Zealand. 

About new hardy oranges, II. E. Van Deman (Rural New Yorker, 65 (1906), 
No, 2921, pp, JfO, ftp. 1). —Tile author discusses the wn)rk of J. L. Normand, 
Marksville, Louisiana, wlio is breeding new varieties of hardy oranges. 

The hardy variety, CitruM trifoliufa, is used as the male parent. Thus far one 
variety has been ol)tained which is considered of suifleient value to be phu'tHi on 
the market. This has been named “ ('arnegie,” and is a cross with the Boone 
whicli is a very early orange. The ('arnegie averages over 2 in. in diameter, 
and is of good flavor, though not as good as really choice oranges. 

Timing of bananas (Jour. Jamaica Apr. Soc., 9 (1905), No. 12, pp. 453- 
455). —About a million bundles of bananas are now exported yearly from 
Jamaica. The liest prici’S are securiHl for those marketed from the beginning of 
March until tlie end of June. Planters are therefore urged to so time their 
suckers as to produce* fruit during this period instead of the more natural 
season of July to October. 

Bananas and pineapples, Y. Henry (Bananes et Ananau. Paris: Aupustin 
Challamel, 1905, pp. J'//, ftps. 19, maps 12y. —A treatise on tlie production and 
commerce of bananas and jilneapples in French Oulana. 

Preserving fresh berry fruits, T. Zsciiokke (Landw. Jahrlr Schweiz, 19 
(1905), No. 9, pp. 611-619). —Unrifie gooseberries were washed in boiled water 
that had been allowed to cim) 1, then put in cans and covered with Iwiled water 
wdilch had become cool. The cans were then sealed and stored for eight months, 
at a temperature of alnnit 1(>° C. At the end of this time the cans >vere opened. 

The water in which they were preserved had remained clear. There were no 
settlings in the Ixittom of the glasses, but the water had a very acid taste. The 
berries themselves were of full size, hard, and' of a green-wdiite color. They 
tasted almost like fresh unripe berries. The berries which originally had con¬ 
tained 27.2 per cent acid and 3.91 per cent sugar, contained at the end of the 
experiment 18.0 per cent acid and 2.72 per cent sugar, a loss of about 30 per 
cent of lK)th r*onstituents. 

For such purposes as sauce where the water might be used along with the 
berries, there would be no loss, but for jelly-making purposes it tvas found that 
when only the berries were used the jelly would not set Cranberries when 
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preserved In the same manner as the gooseberries kept In good condition for a 
year. 

Does the acid content of berry fruits decrease when cooked with sugar? 

W. Kelhofeb (Landir. Jahrh. SchweiZy 19 (1905), No. .9, pp. 601^ 602). —Cook¬ 
ing unripe gooseberries with sugar was not found to decrease the percentage 
of acid in the fruit. Earlier experiments by the author had shown a similar 
result with orchard fruits. 

Changes in unripe gooseberries during after-ripening, W. Kelhofeb 

(Landw. Jahrb, ficJnrris, 19 (1905), No. 9. pp. 600, 601). —Some data relative to 
the changes w^hich take place in the after-ripening of gooseberries was obtained 
by the author. 

Earlier investigations had shown that with black currants, picked when 
slightly green and kept for a few days, there was an increase in sugar and a 
decrease In acid content during the after-rli)ening. Gooseberries do not appear 
to act in tljie same manner. Picked June 24, when green, they c'ontalned 8.01 
fX'r cent of sugar arid 27.2 per cent of acid. When kept at a temperature of 
15.2° O. for six days, they had taken on a dark color and contained 8.42 per cent 
of sugar and 25.5 \)or cent of acid, a decrease in Iwth cases during after-ripening. 

Beport of the viticulturist, R. Braoato (Ncav Zral. Dept. Apr. Ann, Rpt., 13 
(1905), pp. 300-312). —An outline of the work of the year is given. This, at 
the station, has consisted mainly in the propagation of American vines for 
resistant stoc-ks. 

Shallow culture of grapes, L. Degrully and L. Uavaz (Ann. I'Jcoie Nat. Apr. 
Montpellier, n. ser., 5 (1905), Nos. 1, pp. 19-S7: 2, pp, 1'pS-lSS, ftps. 3Jf, dgms. 
d).—A review of the literature on this subject with the results of elaborate 
experiments to determine the eflfects of deep and shallow cultivation on root 
and vine growth of grapes. 

Among the conclusions drawn are the following: Young vines from the time 
of setting out until the age of 8 years should nveive ordinary good cultivation. 
The first roots are usually deep, and it is of prime importance that cultivation 
be such as to facilitate aeration of the soil to the depth of these roots. For 
older vines shallow culture is fn’cferable on all compact, moist, or average soils. 

It is equally advantageous in sandy soils of the coast which are very dry at 
the surfac^e but where the water table is high. On the other hand, in dry, 
gravelly, very i)ermeable soils, where the water table Is low and consequently 
the roots tend to establish themselves in the lower beds of soil, deep culture 
ought to give l)etter results than systematic shallow culture. Diagrams are 
given showing the root development of vines on different soils cultivated to dif¬ 
ferent depths. 

The affinity of French scions with Bupestis du Lot in calcareous soils, 

E. Zacharewicz (Her. Vit., 25 (1906), No. 629, pp. 17-20). —The yields obtained 
during 5 years with five varieties of Euroi)ean grapes grafted on Rupestis du 
Lot are tabulated. Both the yield of fruit and the alcoholic content of the 
wine were above normal. The shoots on some of the vines In the experiment 
were pruned to a length of fifty to sixty centimeters. These vines yielded 
practically double the amount of wine obtained from vines pruned back to 2 buds* 

Tests of varieties of grapes, W. Kelhofeb (Landw. Jahrb. Schweiz, 19 
(1905), No. 9, pp. 59H-600). —In tests of 28 white and 14 red varieties of grapes 
in 1903, for wine making, the average sugar content of both kinds was prac¬ 
tically the same, but the acid content averaged about 8 per cent higher in the 
red than in the white varieties. 

Belatioh of sugar to the weight of the must and to the acid in grape Juice 
iit tkf Wkdenswil Experimental Vineyard during the past 14 years, W. 





Kilhofeb {Land^w. Jahrb, Schweiz, 19 (1905), No, 9, pp, 596-^98, dgm, i).— 
A table is given showing the composition of the must as regards sugar and acid 
content for each crop of graiKJs grown at the station since 1891. The data show 
that as the iiercentage of sugar Increased In favorable yejirs, the acid content 
decreased in siniilal- manner. 

The Persian walnut, J. G. Rush (Ann, lipt, Penn, Dept. Apr., 10 (190Jf), 
pp. 537-5S9). —Most of the l*ersian walnuts grown in the East, the author states, 
are seetlllngs. It is only occasionaily that one of these seedlings is productive. 
It is believed that if seedlings are grafted from these productive sorts, the grow¬ 
ing of Persian walnuts would become a ]>roIitable Industry In many eastern 
States. In the author’s investigation only 4 per cent of the Persian walnut 
trees observed were worthy of propagation. 

Queensland nut, W. .7. Allen (Apr, Qaz. N. S. Wales, 16 (1905), No. 10, pp. 
1026-1028, figs, 3). —Brief descriptive account of this nut, Maeadamia ternifolia, 
also known as Australian hazelnut. The Illustrations show the general outline 
of the tree and the character of the fruit at ditferent stages of growth. * 

Coleus with edible tubers, A. Chevalier and E. Perbot (Vep. Utiles Afrique 
Trop. Franc., 1 (1905), No. 1, pp. 100-152, pis. S. ftps. 1.)).—Descriptions are 
given of the edible species of coleus encountered in tropical Africa with illus¬ 
trations of the plants and tubers and of cross sections of the tubers and of 
the starches contained in the dift\‘rent species. 

It apiiears that in the west and central portions of French Africa four species 
of coleus are cultivated for their tubers. The most prominent of these is Coleus 
rotundifolius or Madagascar i)otato. This species it appears is also cultivated 
under different names in .lava, (’eylon, and the East Indies. There are a 
number of varieties of this spe<‘ies. C. dazo is also cultivated on a large scale 
In Central Africa producing a tuber which differs considerably from the Mada¬ 
gascar potiito and which it is believed is destined to take a prominent part in 
the future of tropical agriculture. 

A third species C. lanpouassiensis, cultivated locally in the vicinity, appears 
to be the heaviest yielding of the three varieties noted. It is believed that all 
of these three species will prove of great importance to Europeans living in 
tropical countries. A minor species is C. brazzavillensis. Historical and botan¬ 
ical descriptions are given of a iiuDd)er of other si)ecies of coleus. Analyses 
with reference to food value are given for three of the mt)st important si>ecies 
with (Miltural suggestions. Yields of liO to 40 tons of tubers i)er he<*tare are 
reported. 

Carnation breeding, II. F. Hall (Amer, Florist, 26 (1906), No. 921, pp, 6, 
7).—^The season from OctolH*r 15 to December I is considered the most favorable 
lor carnation breeding. Some varieties of carnations from which it is difficult 
to obtain pt)llen have been induced to produce pollen by growing them in pots 
in winter and keeping them rather dry. 

In transferring the pollen to iiistils the best results have been obtained by 
using a strip of ordinary blotting paper 5 or more inches long and about one- 
half Inch in width, one end being cut with scissors to resemble a shari)ened 
l>encil. The point, however, is slightly fluffed to enable it to take up and hold 
the grains of jiollen until lightly rubbed over the stigmatic surface of the pistil. 

The objects and plan of the Heeleaka Experimental Station, H. H. Mann 
and O. M. Hutchinson (Indian Tea Assoc. [Pamphlet^ 2,, 1905, pp. 11, pis. 2). — 
An outline of the fertilizer, green manuring, pruning, and plucking experiments 
which are being carried on under the direction of the authors at this tea station. 
The station has been located, at Heeleaka, near Moriari, Assam. 
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Society for Horticultural Science {Amer, Florist, 26 (1906), No. 921^, pp, 
Uft-HO ),—Somewhat extended abstraeta are given of the par^era preaeuted at 
the annual meeting of the society held in New Orleans, December 29, an account 
of which has been given (E. S. It., 17, p. Old). 

FORESTEY. 

The forester, J. Nisbet (Edinburgh and London: William Blackwood d Bons, 
1905, vols, 1, pp, XX-{‘506: 2, pp. XV-{-6{2, figs, 2H5), —These two volumes are 
based on the sixth edition of The Forester, Issued In tSl94, and are intended to 
serve as a text-lsjok of British forestry and arboriculture. 4^he ^ chapters, 
into which part 1 is divide<l, treat In a general way of the history of forestry 
in (Jreat Britain, the present (*ondltion of the woodlands, technical forestry 
education, and the economic imiK)rtance of forestry. Part 2, consisting of 2 
chapters, is devoted to British sylva; and i)art 3, made up of 7 chapters, to 
sylviculture. 

Wood, J. Bkauverie (Le Hois, Paris: Oauthier-\illars, WO), vols, 1, pp. 
Xll-\-t-10J{: 2, pp, 105-H02, pis. 16, figs. 465). —This work treats of the struc¬ 
ture and qualities of timber, tlie comi>osition and chemical proi)erties and the 
general character and physical properties of wood, forests, lumbering, timber 
trade, defects in tlinl)er due to faulty methods of growth and to fungus, insect 
and other animal enemies, preservation of wood, wood essences, such as resin, 
native or naturalized woods, cork, wood production of the world, woods of the 
Krem*h colonies, and the utilization of wood. 

The lumber industry (Tradesman, 5{ (1906), No. 9, p, 9i). —Statistics are 
'.Hven showing the States in which tinil)er land is owned by lumbermen, capital 
invested, and number of acres. Hie average quantity of merchantable timber 
per a(*re and the estimated (piantity of merchantable timber in fet4 ai'e also 
given. 

Evergreens; how to grow them, (\ S. Harrison (6t, Paul, Minn.: Webb 
Pub. Co„ 1906, pp. VI-^95, figs. 19). —Popular directions for growing evergreens 
in the prairie States. 

Artificial fertilizers in forestry, Henze (Dent. Landw. Pres.w, 52 (1905), 
No. 94, PP* 763-765, figs. 9). —Data with illustrations are given showing the 
much more rapid growth of seedling forest trees with than without fertilizers. 

Plan for the manuring of forests, Sciiwappacii (Ztsehr. Forst u. Jagdw., 
36 (1906), No. 1, pp. 40-52). —An extensive plan is given by which different 
green manures and fertilizers may be testeil comparatively for forests. 

The water content of diluvial forest soils, E. Hamann (Ztsehr. Forst u. 
Jagdw., 36 (1906), No. 1, pp. 13-36). —An account of extensive experiments on 
forests and cut-over areas to determine the water content of such soils and the 
€»ffect on water cHintent of different methods of cultivation. The experiments 
were carried out in 1894-5, a;id the details are given at length in tabular form. 
Among the most imi>ortant conclusions are the following: 

Under otherwise like (*ondltions the water content In soils heavily timbered 
is less than In the soils of cut-over areas. Water content is only one of the 
imixirtant factors in tree development. Soils with like water content may be very 
different and soils with a very different water content may belong to the same 
yield class. Cultivation of sandy soils increases the water content c^onsiderably. 
The influence of cultivation is felt only over the cultivated areas. Neighboring 
areas show no noti(*eable change. The surface layer prominently influences the 
water content of sandy soils. This is particularly true of the humus layer on 
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mineral soils, which during the period of tree growth greatly lessens the water 
content of the soil. 

A study of the form and development of the roots pt the pine and other 
trees, A. Tolski {Trudui Opuitn. Lyesn., 1905, No, 3, pp. 1-62, pis, 0, figs, IH),— 
A study of the root system of trees under varying soil and toi)ographic condi¬ 
tions was undertaken by the author with a view to ascertaining the causes of 
the decay of pine plantings in the Huzuluk Forest, in the government of Samara. 
The investigations were l)egun in 1008 and have been carried on with pines H to 
too years old, and with birches, aspen trees, and linden. 

Among the conclusions are the following: One of the main factors which 
exercises a more or less consideral)Ie influence tm the structure of the roots is 
the depth to moisture. With humidity in close proximity, then, simultaneously 
with the development of the superficial roots, the development of the vertical 
ones takes place. If, on the contrary, the humidity is at a cronsiderable depth 
then the development of the superficial roots greatly pre<lominates. The length 
of all the roots is in general much greatA* in the leafy trees than in the pine, 
the liiidoii being an exception. With liines it was observed that the root system 
on poor soils was much more developed than on fertile soils. The Investigation 
will be continued.— p. firkman. 

Boot pruning forest trees (Osierr, Forsl u, Jngd Zlg,, 23 ( 1905), No, 1/6, p, 386, 
figs, 5). —Stub root i)runing has been practiced by the author with a number 
(•f different species of seedling forest trees during the last 2 years with very 
good results. Illustrations are given showing the character of the root system 
developed when thus pruned ac(*ording to the Stringfellow method, and it is 
thought this method of treatment may have application in forestry practice. 

Boot pruned trees (Rural New Yorker, 6.) (1905), No, 2918, p, 931, fig. l),—r- 
As the result of extensive experiments in ))lanting stub pruned peach trees, 
the author is convinced that the long roots usually left on trees at trausplauting 
are useless. 

lie does not prune l)a(.;k to the extent recommended by Stringfellow and use 
a crowbar in setting out the trees, because of the difficulty of packing the soil 
firmly under the roots of the trees in such holes. lie thinks it better to leave 
short stubs at the sides of the roots, pruning them from the under side. A 
hole is then dug just large enough to hold the roots without cramping and the 
earth pounded and packed solidly around them. An illustration is given show¬ 
ing the very satisfactory development of roots on trees thus pruned. 

Note on increment of spruce in West Virginia and fire losses, B, E. Feb- 
Now (Forestry Quart., 3 (1905), No. Jf, pp. 3J^6-3Ji8). —On a property of 75,000 
acres 8,000 acres are cut each year. A portion of the area was buraed over 
in the seventies and tlie new growth is about 25 years old. 

From measurements of this growth the author shows that during the 25 
years that would he necessai’y to cut over the whole area about 8 cords of wood 
per acre would be produced on the first area cut. If fire could be kei)t out of 
the forest entirely it is estimated that after the whole tract had been lum¬ 
bered over an annual harvest of 28,000 cords of wood, worth then probably 
more than $100,0(X), could be secured for at least 25 years If not continuously. 
On this basis it is believed that it would be financially profitable to provide for 
imme<liate fire protection. 

Notes on the rate of gp'owth of red cedar, red oak, and chestnut, H. S. 
Graves (Foresting Quart,, 3 (1905), No, pp, 31f9-35S), —Tabulated data are 
given showing the diameter and height of these trees at different ages. 

A study of 28 red cedar trees at New Haven, Conn., showed that a tree 
growing in the open required 30 years to yield a post 6 ft. long and 4 in. In 
diameter at the top endthat a tree 40 years old might yield 2 such posts; 
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and that from a tree 60 years old 1 post 10 ft. long and 1 post 6 ft long eonld 
be obtained. The data for red oak showed an average diameter of 3.5 in. and 
a height of 36 ft. at 20 years of age and a diameter of 10.4 in. and a height of 
70 ft. at 60 years of age. 

In the ease of chestnut sprouts it was found that a pole 30 ft. long and 6 in. 
In diameter could be grown in the open in 30 years and in the forest in 40 years. 
It is thought probable that in 50 years ICO to 150 trees per acre at least 1.3.7 
in. in diameter at breast height could be produced. If 125 trees straight enough 
for poles could be seiaiivd In .50 years a stumpage value in poles alone of $125 
would l>e attained. The tables given show the rate of growth of chestnut 
sprouts in New Haven, Conn., and at Milford, Pike Co., f*a. 

On the rate of growth of birch in the mountain regions of Jamtland, 
Sweden, (1. Anoebsson {fUcogfu^d^rdsfor, Tidskr,, 3 {1905), No, 11, pp, 417-^22 ),— 
Determinations in 3 different districts at altitudes ranging from 600 to 700 
m. showed that the average increase In diameter per year for birch was 1.45, 
2.45, and 3.05 mm. Fuel wood of 15 to 20 cm. diameter will accordingly 
require the following iieriods for full growth: 50 to 65, 60 to 80, and 100 to 
140 years for the different districts, resx^ectlvely.— f. w. woll. 

Instructions for making forest maps and surveys, G. Pinchot ( U, 8, Dept, 
Apr., Forest 8erv, ICfrc.l, Oct. 5, 1905, pp, 10). —Directions for the use of vari¬ 
ous surveying and map-making instruments and of different colored {)euci]s 
and signs which are to be used in the Forestry Service to secure uniformity in 
map work. 

Beport of the lecturer in forestry, E. ,T. Zavitz {Ann. Rpt, Ontario Apr, Col, 
and Expt. Farm, 31 {1905), pp, 222-227, ftps, 6), —A general outline of the work 
of the year, with a list of the various si)ecies of trees growing In the college 
plantation and nursery. 

Forest belts of western Kansas and Nebraska, li. S. Kellogg {U, 8. Dept, 
Apr,, Forest 8erv. Bui, 66, pp, 44, pls. 6, map /).—A study was made of the 
forests of western Kansas and Nebraska and eastern Colorado, included between 
the ninety-ninth and one hundred and fourth meridian, and the northern bound¬ 
ary of Nebraska and southern boundary of Kansas and (Colorado. This area 
includes about l()i),000 square miles. The physical c'onditions of the country 
are first noted, followed by a discussion of the natural forest types of the 
region. 

In Kansas and Nebraska the natural forest growth is limited to the river 
courses and a few upland areas of pine and cedar. The pine type is chiefiy 
prominent in northwestern Nebraska, while the valley type is the common forest 
type of the river courses in Kansas and Nebraska. While the pine type is of 
the greater economical importance, the valley or broadleaf type is of interest 
to a much larger number of people. Most of the pine forests of value have 
been cut away and destroyed. 

A study was made of the reproduction of rock pine. In one instance, out of 
a total of 1,509 seed gathered from fallen cones, only 20 were good, and out 
of 2,253 seed from green cones* only 1 in 7 was good. The chief cause of the 
defectiveness in these cases appeared to be in the failure of the seed to develop. 

Tables are given showing the rate of growth of young rock pine in different*, 
counties of Nebraska. Red cedar has been quite completely cut out, but where 
such trees i^xist the reproduction is generally good and much larger than that 
of pine. The principal enemies to tree production are stock, fires, and to some 
extent the tip borer of pine. • 

The prevailing species of timber along the river courses are white elm, hack- 
bmy, red mulberry, green ash, box elder, cottonwood, and almond-leaf willow, 
jmmter of these trees on various sample areas in different counties of 
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Kansas are given, together with data as to their minimum and maximum diam¬ 
eters breast-high. The rate of growth of white elm, green ash, hack berry, and 
bur oaks In different localities Is also shown in tabular form. On 31 sample 
areas examined in western Kansas the reproduction of the valley type was 
good in but 0 instances. In U more it was fair, while in the remaining 19 it 
was very poor, due in a large measure to unrestricted grazing. 

A general discussion is given of how forest extension is brought about, with 
brief descriptive acc*oiints of 28 species of trees found In western Kansas and 
Nebraska. 

Forest reserves in Idaho, G. Pinchot {IK aV. Dcpl. Apr,, Foront Herv, Bui, 
6*7, pp, 90f flpH, J, map 1 ),—This bulletin <^ntains coi>ies of the correspondence 
and paiiers relating to the creation of forest i*esei*vt*s in Idaho. 

Forestry in Maryland, W. D. Stkbrett (Forr*ifry (uid lirit/., 11 {J905)j No, 
12, pp, 571-580, ftps, 9 ),—A discussion of the general forest conditions in the 
Appalachian, Piedmont Plateau, and Coastal Plain regions of Maryland, and of 
the i)i*ogress of forestry in these same regions. About two and one-half million 
acres, or 40 ijer cent, of the total land area of the State is woodland, but less 
than 1 per cent of the wooded area Is virgin forest. Most of the second-growth 
forests are under 150 years of age. The chief luinbtu* tree is yellow pine. 

Beport of the superintendent of forests, W. F. Fox ( \. Y. State Forest, Fish 
and Qame Com, Ann, Rpt,, 10 {1901^), pp, pis. Li ).— A general review of 

the work of the year 1004, relative to <‘ontrol of forest tires, reforesting, lumber¬ 
ing operations througliout the State, seed gathering, exhibit made at the St. 
Louis Exposition, etc. 

In the Adirondack forests 578,592,440 ft. II. M. of lumber were cut, and 
31,516,450 shingles, and 52,650,692 laths made. In the Catskill forests 120,605,320 
ft. B. M. were cut. Five hundred bu. of white-pine cones were ‘*ecured during the 
>ear, from which 500 lbs. of clean see<l W'ore obtained, at an avenige cost of 47.5 
cts. per i^und. 

Belgian woodlands and their management, F. II. Osniond-Smiih {Apr, 
students' (laz., n, ser„ 12 {1905), No, 5, pp, 155-109),- An account of the visit 
of the Royal English Arboricultural Society to a large number of Belgian state 
and private forests with notes on the forestry practices observeil in different 
localities of Belgium. 

The forestry conditions and management of Bosnia and Herzegovina, 

L. Dimitz {Vienna: Wilhelm Frick, 1905, pp, VlII-\-HH9, map l),-~Xn account of 
the history, cultural i‘oiidltion, climate, vegetation, people, and development of 
the forests under Austrian supervision during the past 25 years of these prov¬ 
inces where about 5,0(Xi,()00 acres are devoted to forestry. 

An account of the methods pursued in the systematic management of these 
forests and of the results obtained is of especial Interest to American foresters, 
since forestry conditions at the time the work w'as begun are more or less com¬ 
parable with forestry in certain parts of •the United States at the present time. 
A list of the numerous publications consulted by the author in the preparation 
of this work is api^ended. 

Beport of the conservator of forests, Natal, T. R. Sim {Rpt, Conserr, 
Forests Natal, 1^03-4, pp, 67, maps 2 ),—An account of the forestry service of 
Natal and of the work done in the demarcation of forests, afforestation, estab¬ 
lishment of nurseries, forest protection, revenues derived from state forests, 
condition of the game preserves, and the preparation of land for a fruit orchaiiL 

An outline Is given of an experiment underway in the use of fertilizers for 
black wattles, and of different quantities of seed sown broadcast in clumps and 
at different distances apart. An experiment was also made to see if chemicals 
could be drawn ioito wattle timber by natural suction which would render it 
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durablf* and nnt proof. A copper sulphate solution was used and 4 wattle trees 
varying from 4 to 0.5 in. In iliamoter and 40 to 50 ft. hl^ were cut off and the 
cut ends placed in tubs of the solution, the trees being supported in a vertical 
(loaltion. With 2 of the trees the bark was i»et*led off. 

With both peeled and uupceled trees the solution was rapidly taken up, sink¬ 
ing in to a depth of 0.5 to 1 in. in the stem. The exi>erlment is believed to be 
too exi>enslve to be of i)racth*al use. Nevertheless, ik)1w from these trees have 
been planted and the length of time they remain sound will l>e noted. 

The wattle industry in IIKKS amounted to 12.1.'t5 tons. Neither Acacia moliift- 
slma nor .1. dcalhatn was found a satisfactory source fordi)aper pulp. 

Forestry In Kiao-chou, Boromann {Ztachr, Fornt u. Japdiv., 37 (1905), No, 
t2, pp. 790-30i). —(General notes on the iM)litlcaI and forestry conditions in this 
German colony in (Miina, with an account of the results obtained in planting 
many species of broadleaf and evergreen trees. The only Species of pine that 
has succeeded is Finiia thiwbcrpiL The gingko tree {Ginpko hiioha) also grows 
well. On the whole <*onslderable lU'ogress has l>een made along forestry lines 
under rather uni)romising c*onditions. 

The effects of the great frosts on the forests of northern India, E. R. 

Stevens and E. A. (^ourthope (Indian Forenlcr, 31 (1905), No. S, pp, //.t'i-Jf ffO) .— 
Notes on the effects of the abnormal frost, during January and PVbruary of 
11)05, on the Oun and Saharanpur fore.sts, with lists of the trees and shrubs 
most injurcnl and of those apparently unafrech^l by the frosts. 

Para rubber in Ceylon (West Indian JinL, 0 (1905), No. 3, pp. 302-306 ).— 
The results are given of observations on the growth of Para rubber in the 
Royal Botanic Gardens of (Vylon with an account of the chemistry of Para 
rubl>er, analyses being given of tla* fresh leaves and stalks, decayfallen leaves 
and stalks, and of the wood and branches. The data are (pioted from a circular 
of the Royal Rotani<‘ Gardens, (’eyIon. 

Besults of the experimental tappings of Hevea brasiliensis, W. R. Tromp 
he it ass (Apr. liul. N fra its and Fed. Matap Ntates, // (1905), No. 8, pp. 285-292; 
Teysmannia, Hi (1905), No. 3, pp. 182-190).--Thin article gives the results of 
experiments carried on at the Economi<* Gardens at Tjikeumeuh during 1000- 
1904. 

In one experiment when the lengths of the incisions per square meter of 
surface were 101, .T20, and 740 cm., respectively, the corresi>onding yields were 
158, 884, and 407 gm. of rubber. It is thus seen that in the latter instance 
when the length of the incision was more than doubled the increase was but 
28 gm. of nibber per stiuare meter of tapiml surface. 

In another exiieriment the wounds were opened on both the upper and lower 
edges and the resulting rubber yield compared with that obtained when only the 
lower edge was cut. Where both edges were openeil the average yield in one 
test was 288 gm. i»er stpiare meter of surfa<‘e as compare<l with 148 gm. when 
only the lower edge was opeiunl. * 

Notwithstanding the fact, however, that more rubber can be obtained by 
reopening both the ui)iH*r and lower edges this increased yield does not cancel 
the disadvantages of the incisions becoming so broad as to Interfere with 
proper healing. It is therefore suggested that if after the wounds hJive been 
reopened 10 times they still yield much latex, it is advisable to continue the 
tapping a little longer only on the lower edge of the incisions instead of 
working both edges. 

As to the time of year when the trees should be tapped, the author states 
that in wet years it does not matter when the Ilevea trees are tapped. In 
normal years the best times for tapping are generally at the beginning and end 
of wet seasons. 
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DISEASES OF PLANTS. 

Becent researches on the parasitism of fungi, II. Marshall Ward (Ann. 
im.y 19 (1905), No. 73, fyp. 1-54; a6«. in Bot. Centhh, 98 (1905), No. Id, p. 4^0).^ 
Tills is an address delivered by the aiitlior before the British Association for 
the Advancement of Science, in which he reviews the literature relating to 
parasitism of fungi, paying particular attention to the parasitism of cereal 
rusts. 

The antlior in concluding his paper rejects the mycoplasin hypothesis of 
Eriksson, and states that inasmu(‘h as uredtispores can he found almost con¬ 
tinuously the year round, and that they may develop on tufts of gi’ass here 
and there during the winter and retain their germinating power for at least 
2 or ^ months and iierhaiis longer, and, further, that sis»clalized forms can 
occasionally infest rac(*s of wheat which normally jirove immune, there is no 
necessity for explaining pai’asitism by any mycoplasin theory. 

lie has lM*en unable to find any trace of mycoplasm, and from the present 
facts regards the revision of the hyiiothesis as ne<*essary. He pn^licts that if 
Infesting s|K)res are sought for l>y means of s(M*ial sections they will ultimately 
be found. 

A bibliography of more than 2<Jd papers relating to parasitism of fungi is 
appended to the address. 

Some recent observations on plant diseases, P. IIippert (Fiihlinff's Landtr. 
Ziff., 54 (1905), iVo.sf. 14 , pp, y/(Si-4<S7,* 15, pp. 513-510). —A summary is given of 
the iiresent status of knowledge regarding a number of diseases (»f economic 
plants, and means are suggested for their control. 

Among the diseases described are the blackleg of potatoes due to HacHlns 
phptophthorus, rusts of cereals and grasses caused by dllferent specit*s of Puc- 
( iiiia, cereal smuts, blights of cereals due to Hrlminthosporium pmmincum and 
11. Icres, and the gummosis and canker of fruit trees. For the prevention of 
cereal smuts the author recommends the formalin treatment of the seed. 

On endophytic adaptation shown by Erysiphe g^raminis under cultural 
conditions, E. S. Salmon (.1////, Bot.. 19 (1905). No. 15, pp. 44^1-4)9)- —In other 
papei*s (see below) the author has pointed out the fact that certain species of 
Erysiphe under cultural conditions are able to infest their host plants when 
their conidia or ascospores are pla<*ed on the cells of the internal tissues exiK)sed 
by wounds, etc. 

In the present i)aper an abstract is presented of a longer report, giving the , 
results of experiments carried on with the conidial stage of IJ. pram in is, a strict 
ectoparasite under normal conditions. The author shows that this mildew is 
not so highly specialized as an ectoparasite as to be restricted for its food supply 
to the cells of the epidermis, but is capable of adaptation to conditions closely 
resembling those obtaining in endophytism. 

This suggests the possibility that under some circumstances the mycelium of 
species of Erysipluu'eje may penetrate into the Internal tissues of their host 
plants exposed through wounds caused by the attacks of animals or by physical 
agency. It is pointed out, however, that the entry of the hyphie might probably 
be prevented to a considerable extent by the drying up of the superficial layers 
of cells or by the healing i)rocesses which take place with great rapidity in the 
leaves. 

Further cultural experiments with ** biologic forma ” of the Erysiphaceao, 

E. S. Salmon (Ann. Bot., 19 (1905), No. 73, pp, 125-148; aVs. in Bot. Centhh. 98 
( 1905 ), No. 16 , pp. iiP).—lu the present paijer experiments are described 
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in which inoculations were made of various species and races of grass with 
Eryaiphe graminia. 

The leaves were injured and tiierehy rendered susceidible to the attacks of 
conidia and ascospores. Tl»e injuric»s were inflicted by bruising the leaves, 
pressing them under weights, tlie action of narcotics, heat, etc., and it is i>ointed 
out that injuries similar to those artlflclally produced in the experiments are 
constantly inflicted on plants in nature by animals, frost, wind, hail, etc. In the 
experiments witli barley leaves tiiey were rendered susceptible by the agricul¬ 
tural practice of rolling tlie crop. 

As an explanation of the susceptibility of injured leaves^ the author assumes 
that in consetiuence of the vitality of the leaf cells being affected the pro¬ 
tection normally afforded by enzyms or similar substances ceases. 

The results obtained in these experiments show that “ susceptibility can be 
inducetl not only by various kinds of mechanical injury, but also by such Inter- 
fereni*e with the normal functions of the cell as follows the application of anes¬ 
thetics and heat. The conidia of the first generation produced on leaves of a 
strange host plant previously subjcH*te<l to the action of alcohol, ether, or heat 
retain the ix)wer of infecting their original host, and do not acquire the power 
of infecting normal leaves of their teniiK>rary host.” 

The vegetative life of some Uredinese, . 1 . Ekiksson {Ann. Bot., 19 (1905), 
Ao. 7S, pp. 55-59; aha. in Bot. CenthL, 98 {1905). No. 16. p. 415).—The author 
presents in a paijer read before the British Association some additional evidence 
to substantiate his mycoplasm theory regarding rust infection. 

Beport of the botanist and geologist, W. Lochhkad {Ann, Upt. Ontavio 
Agr, Col, and Earpt. Farm, SI {1905), pp. 46-58, figs, 2). —A review is given of 
the progress iii this department during tlie author’s occupancy as professor of 
botany and geology, after which ai> account is given of some spraying experi¬ 
ments with grapes for the protection of the vinos against grape rot and experi¬ 
ments for the destruction of the San JosC scale. 

The season was unsatisfactory for spraying experiments, as there was hut 
little disease present in any of the vineyards, and the experiments will be re¬ 
peated. In the spraying experiments for the in-otectioii against the San Jose 
scale a iiumlier of mixtures were tested, luit none of them proved as effective as 
the lime-sulphur washes in c*ommon use. A brief account Is given of potato 
spraying in which P»ordeaux mixture and Paris green were compared with a 
number of other combined insecticides and fungicides, and the best results were 
obtained where the l*aris green-Bordeaux mixture was applied. 

Notes are given on a number of fungus diseases which have been given some 
attention during the past season, and the report c'oncludes with a discussion of 
the injurious action of Bordeaux mixture in apple orchards. An instance of 
possible injury to the foliage and fruit is cited, and experiment station and other 
literature is quoted to sliow the iiosslbility of injury from the improper use of 
Bordeaux mixture, but the author concludes from his observations that it is prob¬ 
able that the leaf siiot was caused by the scorching of the leaves by the hot sun 
shining through the moistened surfaces of the leaves. He does not couslder it 
demonstrated that the injury was due to the spraying with Bordeaux mixture. 

Treatment of grain for smut, C. A. Zavitz {Ann. Rpt. Ontario Agr. Col. and 
Expt, Farm, 31 {1905), pp. 182-185). —^’fhe results of treating 2 varieties of oats 
and 2 of winter wheat with solutions of formalin, copper sulphate, potassium 
sulpbid, etc., for the prevention of smut are described. It is shown that from 
the untreated seed an average of about 9 iier cent of the smut occurred tii the 
case of winter wheat and 4 per cent in the case of oats, while the crop produced 
from the seed which had been treated with formalin was entirely free, from 
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smut and the percentage present In the plats the seed for which had received 
other treatments was greatly reduced. 

A brief account is given of an experiment to test the claims that naptha 
powder mixed with wheat or oats will prevent the rust of those grains. The 
results of the investigation showed that the application of the chemical had no 
effect whatever in reducing the amount of rust. 

Bust in oats, A. H. Cockayne {New Zeal. Dept. Agr., Div. Biol, and Hort, Bui, 
S, pp. 9, pis. 2), —A general account is given of cereal rusts, after which notes 
are presented on the injury caused hy those attacking outs, Puccinia coronata 
and P, gmminis avenrr being of the greatest economl^*al importance. 

Numerous spraying experiments were carried out with copper sulphate, eau 
celeste, ammoniacal copiK^r carbonate, Bordeaux mixture, iron chlorid, iron sul¬ 
phate, and potassium bichromate. The attacks of rust are somewhat diminished 
by the use of Bordeaux mixture, eau (‘eleste, and ix)tasslum bichromate, but the 
expense and method of treatmont render It impracticable. 

From the present knowledge of the subject the author states tliat spraying is 
of no practical use, and tiiat the production of rust-proof varieties offers the 
most promising metliod of combating cereal rusts. In order to reduce the ten¬ 
dency to disease the author recommends care in tlie use of manures, particu¬ 
larly those containing a high amount of nitrogen, careful drainage, the removal 
of ail weeds and wild plants which are liable to bo host plants for the rusts, 
early sowing, and where a crop is l)adly infested, tlie burning of the straw. 

Bordeaux mixture for the potato blight, C. A. Zavttz {Aun. Rpt. Ontario 
Agr, Col, and Expt. Farm, 31 (1903), p. 109). —An account is given of spraying 
experiments with Bordeaux mixture for the control of the i)otato blight, in 
which tlie investigations have been carried on for a number of years. The past 
year 3 sprayings were given, and the average results show that there was leas 
rot on the potatoes on which Bordeaux mixture and Paris green were used than 
on those where Paris green alone was applied. The 8 apjillcations of Bordeaux 
mixture did not seem sufficient to prevent all the rot, and it is probable that 5 
or 0 applications should be made. 

The prevention of potato rot, F. Parisot {Jour, Agr, Prat,, n. ser., 9 {1903), 
No. 26, pp. S21, 822). —After descriliing the potato rot and its effect upon the 
crop, the autlior gives suggestions for its <*ontrol. 

Among the fungicides recommended he prefers the Burgundy mixture, which 
consists of copper sulphate 2 kg., sodium carbonate 1,500 gm., and water to make 
1(X) liters. This should be thoroughly siirayed over the plants, using from 12 to 
15 hectoliters per hectare. This fungicide is recommended on account of its 
great adhesiveness. When properly made a gelatinous precipitate is formed, 
and to get this in the best condition the mixture should be made cold. The color 
of the solution should be a clear blue, A greenish coloration, is an Indication of 
improper mixing. 

Treatment for potato scab, 0. A. Zavitz {Ann. Rpt. Ontario Agr, Col, and 
Expt, Farm, 31 {1905), pp. 200, 201). —^The author describes the treatment of 
seed potatoes with corrosive sublimate solution for the prevention of scab, and 
although in general the (?rop showed but a relatively small amount of scab, the 
results of the experiments indicate that the treatment will he a successful one 
where a scabby crop Is to be exi>ected. 

The white rust of tobacco and the mosaic disease, G. Delacroix {Compt, 
Rend. Acad. Sci. [Paris], H0{1905), No. 10, pp. 618S80). —In 1894 the author 
In conjunction with E. Prillleux described a disease of tobacco that has since 
been considered as identical with the mosaic disease (E. S. R., 5, p. 1010). At 
that time it was claimed to be of bacterial origin, but the author now believes 
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that it was not the true mosaio disease but was one commonly referred to by 
growers as white rust It is (claimed that other investigators have not dis¬ 
tinguished between these two diseases, and hence the confusion regarding the 
results of experiments. 

The writer believes that the white rust is of bacterial origin, while the (Miuse 
of the mosaic disease is still in dispute. The malformation and atrophy of the 
leaves that clinracterize sev(»re cases of mosaic disease are rarely met with in 
France, the predominating characters l>eing a uniform mottling of the younger 
leaves into different shades of green. A similar c*oloring is noticed on plants 
attacked l)y the white rust. ex<*ept the areas are not so intmerous and are more 
definitely limitetl. In addition the rust spots are rarely observed on the young 
leaves, but usually Upon the older ones. 

In the true mosaic disease the discoloration spreads over the blade of the leaf 
until it becomes of a uniform yellowish green color, the leaf finally drying up. 
In the white rust the simts are limited by a brownish margin, which lavomes 
suberized, che<*king further spread. At the same time the center of the si)ot 
becomes pale, more or less blanched, and dried. The organism has been isolated 
and studied, its principal characters l>eing dcvscrlbed. 

The spot disease of Iwanowski (E. S. It., (>, p. 2114), the spotting of tobacco 
leaves r<‘iKirted by Sturgis (E. S. It., 11, p. 755), and the mosaic disease of a 
number of authors are all l)elievtHl to be different from the true mosaic; dls(*aKe 
and identical with the white rust. 4'he organism is believed to be undescribed, 
and the name Jiaeillus macuJirohi is given it. 

A bacterial disease of cabbages^ cauliflower, etc., G. Dki.acroix {Co nipt. 
Rend. Acad. Sci. [Raris]^ J'R) {HW!)), No. 20, pp. ISfiO-JSoS ).—Tlie author states 
that during the summer of 1004 numerous specimens of cabbage, cauliflower, 
Brussels sprouts, etc.,* were received whlc*h showed unusual coloration and 
lesions on tlie petioles of the leaves and the bases of the stems. 

In a number of cases the disease appeared to have been arrested by the 
formation of a cork layer about the affended si)ots, and in such <‘ases lateral 
buds developed but never attained marketable size. The disease seeme<l to be 
most troublesome on soils that had a high nitrogen content, and it is believed 
that this predlsiKJsed the iilants to attac'k. 

From the diseasc^I material the author isolated an organism, to which he has 
given the name JiaciUm brassicwvoruH n. sj). Cultures >vere made of the organ¬ 
ism, and inoculation exian'inients showed that it was iM»sslhle to i)rodiice the 
disease in a number of vegetables related to the cabbage. Infection experi¬ 
ments with filtered juice of the plants piade at the same time produced lesions, 
but did not develop the typical form of the disease. 

This organism is believed to 1)0 different from that causing black rot of 
cruciferous plants or the bacterial disease recently described in Canada, 
Bacillus oleracew (E. S. R., 16, p. 480). 

A fungus of the roots of the grapevine, h. Mangin and 1*. Viai.a {Conipt. 
Rend. Acad. Hri. \Paris], JJ,0 {1905), A'o. 22, pp. i//77-i//7.9).—The authors 
describe tiicarophora radicicola, a fungus which was observed by them during 
their studies on phthiriosis of the vine. 

This fungus seems to attack the roots of dead or dying vines where they have 
been attacked by phylloxera, nemato<les, etc., and the fungus quickly completes 
the destruction. The presence of the fungus in living tissues seemed to indi¬ 
cate that it also played a parasitic role, but the authors are not yet prepared to 
definitely determine this question. The,fungus is technically described. 

Ooznbined treatment for the prevention of downy and powdery mildew, 
i, Mossii;^ (Rev, Vit., 23 {1905), No. 600, pp. 658-662 ),— For the prevention of 
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these diseases by the use of a single fungicide the author recommends an alka¬ 
line polysulphid added to a verdigris solution. 

Mildew and gray rot {Uev, Vit., {1905), No. 603, pp. 15, 16, ph 1, ftp. i).— 
A description is given of the attack of PenmoRpora rAticola on the leaves and 
fruit of the grape. Ui)on the leaves it is called downy mildew and upon the 
fruit it is designated usually as gray rot. Spraying with fungicides containing 
some form of suli)hur is recommended for the i)revention of the disease. 

Treatment of black rot, L. Berqeyre {Prog. Agr. et Vit. {Ed. VEst), 26 
{1905), No. 23, pp. 682-6811). —The edicieney of copper fungi(;ides when properly 
applied Is shown, and the author comments on the effect of humidity and a high 
temperature on the rapid spread of the disease. 

Usually 4 sprayings will he found sulllcient, the first of which should be 
applied as the buds are svvelllng, the se(*ond 20 to ;i() days later, the third at the 
beginning of flowering, and the fourth after an interval of 20 to 20 days. The 
first and third of these applications are said to be the most important, and tiie 
necessity for the second and fourth will depend on the humidity of the 
atmosphere. 

Black rot in Marmande, A. Ouy {Prog. Agr. ct Mt. {Ed. VEst), 26 {1905), 
No. 26, pp. 772“776*).—An account is given of the first and second periods of 
black rot invasion during liX)5. 

The first ai)i)earance of the fungus was noted tlie latter part of 'April, a few 
spots showing here and there on the leaves, and tlie next invasion was observed 
between May 27 and 20. The atmosi»heri(‘ conditions during this period are 
described. Where sprayings were made before May 5 the treatment was efil- 
cient in reducing the severity of sui)st»(|uent attacks. This date corresponds to 
a iKjriod of low temperature preceding a rather heavy rain. Ai)j>lications of 
fungicides after the rain wlien the temperature was rising rapidly wer(» much 
less etlii'ient. 

A remedy for the prevention of coulure, A. Bernkt {Prog. Ayr. vt Mt. {Ed. 
VEst), 26 {1905), No. 35, p. 252). —For the prevention of this disease, which is 
probably of i)liyslological origin, tiie author suggests the sin'aying of the vines 
some days before flowering with a solution containing 8 kg. of iron sulpliate to a 
hectoliter of water. This solution checks to some extent the growth, which 
becomes vigorous again after tlie advent of warm weather, and the new growth 
shows no trace either of chlorosis or of coulure. 

Bud rot of cocoanut palm {Ayr. News \Barbados], Ji {1905), No. 90, p. 
299). —A description of this disease w^as previously given by F. S. Karle (Fi. S. 
R., 14, p. 881), and since that time it has been reiiorted as occurring in Central 
America and throughout most of the countries surrounding the (hribbean Sea. 
In some places it has become epidemic and has destroyed many plants. 

Experiments carried on at the Public Gardens of Jamaica seem to Indicate 
that spraying with Bordeaux mixture is beneficial when the applications are 
made before the disease has jirogressed too far. This beneficial use of Bor¬ 
deaux mixture indicates that the disease is not as deeply seated as has been 
previously believed. On account of the seriousness of this disease, energetic 
and concerted action is needed to keep it in check. 

A fungus on Para rubber leaves, H. N. Ridj^y {Ayr. Bui. Btraits and Fed. 
Malay States, i {1905), No. 7, pp. 271, 272). —A brief account is given of attacks 
of a species of Cercospora on the leaves of Para rubber plants. 

The fungus causes the occurrence of pale blotches ui>on the leaves and when 
placed under conditions favorable to the growth of the parasite fre<iuently 
destroys the leaves outright. Except in the case of the seedlings, the disease 
does not seem to do much harm, but it checks the growth of young plants and 
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If neglects would probably prove serious In the nurseries. The treatn^t o. 
the plants with Bordeaux mixture and the removal of the dead leaves are 
recommended. 

The effect ot different soils on the development of the carnation rust, J. L. 

Sheldon {Bot. Oaz., ilU()6), No. 3, pp. 225-229).^The author rei)orts the 
results of investigations to determine the effect of different kinds of soil on 
the development of tiie carnation rust. Previous inoculations of asparagus, 
onion, Dianthus, and Gypsopliila with asparagus and carnation rusts seemed 
to Indicate that the conditions which were favorable for the development of 
the host were also favorable for the development of tke rust. 

In tile experiments re[)orted upon a considerable number of Inoculations were 
made on asparagus and Dianthus, in which plants of different ages were used 
and kept in the greenhouse under control from other infection. The results 
j^hovv that the plants that were making a vigorous growth were more sus¬ 
ceptible to artificial infection than those that were making no apparent growth. 
Some carnations which were lnoculate<l 5 or (\ times at Intervals of 20 days 
did not show any trace of disease. These plants had grown Very slowly, were 
slender, and produced only I or 2 small blossoms. 

The varying susceptibility of varieties of carnations to rust Is commented 
ufKjn, and the author notes the difference in the period of incubation of the 
rust on the green and glaucous-leaved species which were inoculated at the 
same time. 

A lack of susceptibility to inocuhitlon is reported for seedling onions inocu¬ 
lated with the asparagus rust. These inoculations were made as soon as the 
seedlings api)eared abov(‘ ground and were repeated at frequent intervals 
until the seedlings were two months old, After this time almost every inocu¬ 
lation was successful. 

1’he author attrUmtes the failure on the part of other Investigators to a lack 
of susceptibility of the host at the time the Inoculation was made, and not to a 
failure of the spores to germinate or to the way the inoculation was made. 

As a means of testing the effect of different soils on the period of Incubation 
of the rust, a green-leavnl pink which was known to be susceidible to carnation 
rust was selected. Rooted cuttings were planted in n different kinds of soil, 
ranging from almost pure sand to soils c'ontaining little sand, being made up 
mainly of organic matter and clay. The plants were arranged in series, and of 
170 plants inoculatiHl only 8 failed to show rust pustules in 16 to 21 days, the 
majority showing In 17 to 19 days. 

The author summarizes the results of his investigation, the details of which 
are to be published later, stating that the intensity of color in the plants was 
directly proportional to the amount of clay in the different soils. The growth 
of the host was directly proiwrtlonal to the amount of organic matter, nitrogen, 
and silt in the different soils. The period of incubation of the carnation rust, 
while not uniform in every instance, was in general inversely proportional to 
the amount of organic matter, nitrogen, and silt iir the different soils, and to 
the growth of the host; it was directly proportional to the amount of gravel 
and sand in the different soils. Those soils that were found favorable for the 
development of the host plant also favored the development of the rust, namely, 
those containing the most organic matter combineil with silt and clay and a 
small amount of sand—soils which had a high-water retentlvlty and which 
were rich in nitrogen. 

A new parasite of oxalis, L. Tbabut {Bui Apr. AlpMe et Tunisie, It 
{/BOS), No. 8y pp. 168, 169). —^According to the author a number ot species of 
ornamental oxalis were observed parasitized by the broom rape (Phelipiga 
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muteU), In addition to occurring on oxalis, this same plant occurs as a para¬ 
site in Algeria upon the tomato, often causing considerable loss. 

InveBtlgatlons on the comparative adherence of fungicides, E. Chuard 
and F. Pobchet (Compt. Rend. Acad. Sci. [Paris], HO {1905), No. 20, pp. 
J354-1S56 ).—On account of the ease with which it is prepared, It is said that 
in^many regions a 1 per cent solution of neutral acetate of copi)er is extensively 
substituted for the ordinary fungicides, such as Bordeaux mixture, etc. The 
acetate of copper is easily soluble in water, does not appear unsightly on the 
foliage, and its efficiency Is believed to be eciual to fungicides containing lime 
or soda. 

In order to test the subject the authors made a study of the relative adhe¬ 
sive properties of this mixture, comparing it with Bordeaux mixture and 
Burgundy mixture. Eight ai)piicatIoiis were made to vines under identical 
conditions and on the same dates, and the amount of copi^er adhering to the 
foliage was determined. The relative amounts of coi)per adhering to the 
foliage are shown. When the strength of the different solutions is compared, 
the amount of c*opi>er adhering to the leaves sprayecl with the neutral copper 
acetate solution was the greatest. 

A study of sulphur fungicides, J. B. Martin {Prog. Agr. et VU. {Ed. VEst), 
26 {1905), No. 25, pp. 736-71/2 ).—On account of the desirability of a combined 
fungicide for use against both the downy and powdery mildew of the grape, 
many investigators have recommended the addition of sulphur in some of its 
forms to Bordeaux mixture and thus treat for both diseases at one spraying. 
The author cautions against this practice, and cites a number of investigations 
which seem to throw doubt on the efficiency of such treatments. In general he 
claims that separate treatments will give the best results against both diseases. 

ECONOMIC ZOOLOGY—ENTOMOLOOT. 

Beport of the entomologfist, H. Tryon {Queensland Dept. Agr. Rpt, 190J/-5, 
pp. 125-lSJ /).—As usual, in the author’s reports, notes are given on a large 
number of Insect and fungus iiests which have attracted attention during the 
year. Among the more important species mention may be made of Tephritis 
iryoni, boll worm, sweet-i)otato weevil, cattle tick, and horse botfly. Brief 
notes are also given on apiculture, insectivorous birds, and fungus diseases. 

Insects injurious to com, A. R. Kohler {Iowa Agr., 6 {1905), No. 3, pp. 
62-86 ).—The numerous insects which attack this crop are grouped according 
ak they affect the seed after planting, the roots, and the stalk and leaves. In 
this discussion particular attention is given to seed-corn maggot, wlreworms, 
northern corn-root worm, corn-root louse, bill bugs, chinch bug, army worm, and 
bollworm. 

Beport on miscellaneous cotton insects in Texas, E. D. Sanderson {U. 8. 
Dept. Agr., Bur. Ent. Bui. 57, pp. 63, pi. 1, figs. 55).—-The present account of 
the less important Insects which attack cotton in Texas is supplementary to 
investigations conducted by the Bureau of Entomology on the cotton-boll weevil 
and bollworm. 

The prevalence of these species is briefly described, and the various insects 
discussed are arranged largely according to the nature of their attack or the 
part of the plant affected. Thus the classification includes leaf-eating cater¬ 
pillars, insects affecting the stalks, and insects affecting the fruit. Notes are 
given on the habits, life history, and means of combating a large number of 
species, including cutworms. May beetles, locusts, beet army worms, stalk 
borers, snowy tree cricket, plant bugs, and sharpshooters.^ 
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CoffM-leaf miner and other coffee pests, M. T. Cook and W. T. HoBna 
(Esiac, Cent. Agron. Cuba Bui, S, pp, 2d, pis, 5, fig, i).—A brief historical state¬ 
ment Is made regarding coffee cultivation in Cuba. 

At present Cuba does not proiluce enough coffee for home consumption, 
order to Increase the acreage of coffee It Is desirable to have Information^ 
able for coffee growers on the most important insects of this plant The 
leaf miner causes a loss of about 20 per <*eut of the coffee crops in Porto Eico, 
Brazil, and Cuba. The injuries produced by the ix^st consist in large irregular 
red spots on the leaves. The insect was reared under artificial conditions in 
the laboratory for the purix)be of studying Its habits and testing remedies for its 
control. The larva of the coffee-leaf miner appears to feed upon the 2 upper 
layers of inesophyll cells beneath the epidermis. 

A number of parasites of the |)est are known. One artificial treatment 
against the coffee-leaf miner consists in picking and destroying the leaves. This 
is a tedious method, however, and injures the plants. Biuce the larvse are 
inside of the leaves it is iiu].)ossible to reach them immediately by insecticides. 
The pupie, however, are on the outside of the leaves, and may be deBti-oyed by 
the use of kerosene emulsion containing one part each of kerosene and soap per 
8 parts water. Good results are obtained from the use of this remedy both in 
the laboratory and field. 

The insect produces numerous broods and this necessitates frequent spraying. 
It is recommended that the application of kerosene emulsion be made regularly 
twice a week, beginning (> or 8 weeks before the close of the rainy season and 
continuing until the commencement of the dry season. Biological and e<‘onomic 
notes are also given on the hemlsph<»re scale and other scale Insects, mealy bugs, 
boring insects, case borer, nematode worms, leaf spot, Hemileia vastatrix, Btil- 
bum flavidum, etc. 

Treatment for the potato beetle, C. A. Zavitz (4«a. Rpt, Ontario Agr, Col, 
and Expi, Farm, 31 (1905), pp, 199, 200), —For the past 10 years a comparative 
experiment has been in progress for the purpose of determining the relative 
value of iK)tato-bug finish, Paris green mixed with plaster and water, and bug 
death dry and in water. 

The Paris green has been used at the rate of 1 lb. in 1M5 gal. of water per 
acre or 1 lb. in 38 lbs. of plaster, while potato-bug finish was used at the rate 
of 20 lbs., per acre, and bug death at the rate of 32 lbs. The yield of iiotatoes 
sprayed with bug death api)eared to be somewhat higher than was obtained 
when other insecticides were used. The cost of Paris green api)lieation per 
acre, however, was (K) cts., while that of bug death was $0.72. 

Apple maggot, W. Cabd and M. A. Blake (Rhode Island Sta, Rpt, 1905, 
pp, 197f 198), —A number of apple maggot pupte were placed In the soil in 
frames and the soil was cultivated from 7 to 10 days to a depth of 2 to 3 in. 
Other pupae were placed in similar frames in which the soil was not cultivated. 
For some reason none of the imiae emerged. 

Winter apples from orchards in which hogs were allowed to run were com¬ 
paratively free from maggots, and the results indicate that pasturing the 
orchard will destroy enough of the maggots for practical puri)oses. Fall pip¬ 
pins and winter apples were almost wholly free from injury, while in a tilled 
orcbajrd early varieties of apples were badly injured. 

Spraying for San Josd scale, H. R. Hodgkiss, F. A. Sibbine, and B. L. Bakeb 
iNetO York State Sta, Bui, 273, pp, 473-500, pis, 4)- —In this series of experl- 
n^nts 5 orchards were selected in Geneva and Northvllle containing 696 apple, 
plpni* and peach trees. 

Applications with Ifme-sulphur-salt were made, between November 11 and 
ItiKSmbeir h For purposes of comparison various formulas were^ised includfUg 
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a boiled llme-sulpbur-salt wash, self-boiled llme-sulphur-salt wash, limeHsulphitr 
wash, lime-sulphur-caustic-soda boiled and self-boiled. The effect on peach- 
leaf curl was quite striking, only per cent of the leaves being affected on 
the treated trees, while on the checks 85 per cent showed leaf curl. Some of the 
trees were quite severely injured by seif-boiled llme-sulphur-salt wash, but this 
injury was more than offset by the increased growth of the trees during summer. 

Lime-sulphur-caustic-soda wash gave quite satisfactory results. In one 
orchard about 10 per cent of the peach buds were Injured by the treatment. 
The insecticidal value of all lime-sulphur preparations was uniformly good 
and the injuries caused to trees were in all cases offset by Increased vigor 
and fruitfulness. It is concluded that spraying In the fall with lime-sulphur 
washes is not attended with any danger. 

Various kerosene-lime mixtures were used containing kerosene In quantities 
varying from *10 to 40 per cent, and lime In quantities varying from 20 to 80 
lbs. in 50 gal. of water. Oonsiderabje difference was noticed in the different 
kinds of limoid and hydrate of lime wliicli were useil. The kerosene-1 Imoid 
mixture containing 10, 20, or 40 ver cent of oil injured trees in all cases to 
some extent, and even the trees which re<*elvtHl the highest i)ercentage of oil 
were well covered with young scales when examined during the next season. 
The kerosene-llmold mixture appeared to iiave no effect upon i)each-leaf curl. 

None of the mixtures of kerosene and limoid api)eared to be uniformly effect¬ 
ive upon the scale. This was attributed to the Instability of the emulsion. 
On account of the variable results this insecticide api)ears unsatisfactory, but 
further experiments will be made. The technical methods for detenuinlng the 
amount and condition of the kerosene in the mixture are described. Applica¬ 
tions with sealwide were made on April 20 to apple, peach, i>ear, and quince 
trees on which the buds were Just swelling. The amount of oil varied from 
o to 16 per cent. 

In another test an application was made on June 20 in which the amount of 
oil varied from 3 to 74 i>er cent. Trees sprayed In the dormant season npi)eared 
to be free from living scales when examined during July and August. When 16 
iier cent of oil was useil tlie trees were quite severely checked, but applications 
containing from 6 to 10 i>er cent of oil appeared to destroy from 80 to 96 per 
cent of the scales. 

Testing spray mixtures for San Jos6 scale, F, H. IIaix et al. (New York 
^tate Sta, Bui, 273, popular cd,, pp, 7, fig. 1), —A iwpular summary of the above 
bulletin. 

Some important scale insects, H. T. Febnald {Agr, of Mans,, 1003, pp, 4^5- 
437, pi, 1, figs, 5), —A brief descriptive and economic account is given of San Josfi 
scale, oyster-shell bark-louse, scurfy .scale, and certain species of Lecanium. 

The biology of Oeratitis capitata, A. Hempel {Bol, Agr, [8do Paulo], 6, aer*, 
1905, No, 8, pp, 352-354), —The life history and economic importance of this pest 
are briefly discussed with notes on means of combating it. 

An insect of the family Podurides on gpenpevines, H. Faes {Chron, Agr, 
Vaud, 18 (1905), No, 15, p, 352),—Bmynthurus luteua was found in large num¬ 
bers attacking the ^aves of graijevines in the vicinity of Valais. Brief not^ 
are given on the anatomy of the insect It was found a comparatively easy 
matter to eradicate this pest by spraying with a mixture of soap and tobacco 
decoction. 

Stick or leaf insects, W. W, Fbogqatt (Agr, Qaz, N, 8, Wales, 16 (1905), NO, 
6, pp, 515-520, pi, 1, figs, 3), —Some of the more interesting points connected 
with the life history of these insects are discussed by the author. 

Particular attention is given to Podacanthus wUkinsoni, which attacks all 
ipeeles of eucalyptus. This species inhabits a wide strip of forest land about 
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50 miles in length and causes such serious depredations that it has acquired 
the name of ringbarker. This name is due to the fact that trees are so badly 
injured as to be suspected of dying of ringbarkiug. The habits of Extatosoma 
tiaratum are also discussed. 

The Oryllidea and wingless Locustidae, W. W. Fboogatt (Apr. Gaz. "N. 8. 
Wales, 16 {1905), Nq, 5, pp. ^77-^/?/, pi, J).—The biology and habits of these 
2 families of insects are briefly outlined and special notes are given on Austra* 
Man cricket, mole cricket, and a number of locusts of economic importance. 

The Black Hills beetle, with further notes on its distribution, life history, 
and methods of control, A. D. Hopkins (U, 8. DepU Agr., Bur, Ent, Bui, 56, 
pp. 24, pis, 2, figs, 6), —Notes are given on the literature relating to Dendrocto- 
nus ponderosw. This pest was studied in IMkes Peak forest reserve and was 
found not to occur so abundantly as had been supposed. It is, however, the 
most destructive pest of pine timber in that region. 

The insect is descTlbcd and notes are given on the galleries produced by it 
in infested trees and on its life history. The beetle apparently withstands 
great extremes of drought and cold. Trees struck by lightning or injured by 
storms or fire are most freiiuently attacked. The natural enemies of this pest 
appear to have little influence in controlling it. The only practical method 
suggested for the control of this pest is to cut all infested trees between the 
middle of October and the 1st of May. 

Gall gnats injurious to osiers and willows, R. S. Macdougall {Jour. Bd. 
Agr. [London], 12 {1905), No, 8, pp, 4*99-503, iigs, 5), —The feeding habits of 
the larvae of this group of willow pests vary considerably, but all known species 
are found In characteristic galls on twigs, flower buds, or leaves. 

Detailed descriptive notes are given on CcvidomgUi mliripcrda, 0, Halivin, 
O. rosaria, C. terminalis, C. hctcrohla, and 0, marginem-torquens. In general 
the only effective remedy consists In removing and burning the galls before the 
occupants escape. 

A treatise on the acarina, or mites, N. Banks {Proc, U. 8. Nat. Mu«„ 28 
{1905), pp. 1-114 f 201). —^The internal and external anatomy of mites is 

discussed with special reference to those features which may be used in a 
sclent!flc system of classlflcation. Tables are presented to assist in the identi- 
flcation of the superfamilies, families, genera, and species of this group of 
animals. The more Important ai>ecles are discussed in some detail with brief 
reference to their economic significance. 

The mosquito blight of tea, 11. H. Mann {Indian Tea Assoc. [Pamphlet] 1, 
1905, pp. 19, pi. 1). —It has been shown that on isolated fields of tea this pest 
may be practically exterminated in one season by pruning and sx)raylng with 
kerosene emulsion. The cost of this treatment is not excessive. 

A number of experiments were carried out to test the value of hand picking 
the Insects through the agency of boys. In this work it was found necessary 
to assign one boy to each 5 acres of tea. The kerosene emulsion used in the 
author’s experiments was made up of 1 to 2 lbs. of soft soap and 2 gals, of low- 
grade kerosene per 50 gal. of water, and was applied at the rate of 150 gal. 
per acre. t 

PreUmlnary experiments in dipping nursery stock, F. W. Faubot {Mis¬ 
souri Fruit 8ta. Bui. 14, pp* 7).—In the spring of 1904 some dipping experi¬ 
ments were undertaken with nursery stock. 

Two lots of trees were divided into 3 bunches each and one of these lots was 
treated with lime-sulphur-salt in full strength, one-half strength, and one-fourth 
strength, while the other lot was dipped in formalin for one-half hour, 1 hour, 
and If hours, respectively. The formalin solution was made at the rate of 1 pt 
to BO^gal. of water, and the full strength lime-sulphur-salt wash, according to'"' 
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the formula 15-16-16-50. Of the 6 bunches of trees in the two lots in the order 
Just mentioned, the following numbers lived after setting out— 22, 22, and 24 In 
the lime-sulphur-salt test; 24, 25, and 23 in the formalin test,*as compared 
with 21, 23, and 26, respectively, of untreated trees. 

During tha next spring another test was made in which 25 plants each of 
apple, peach, and blackberry were dipped in full strength lime-sulphur-salt 
solution and 25 each of the same varieties fumigated with hydrocyanic-acid gas 
(1 oz. to 100 cu. ft.) for 46 minutes. Of this nursery stock, 26 apple trees, 21 
peach trees, and 24 blackberry bushes treated with llme-sulphur-salt lived, 
while of those fumigated 24 apple trees, 26 peach trees, and none of the black¬ 
berries lived as compared with 2.5, 24, and 2.5, resi>ectlvely, of untreated speci¬ 
mens. I'he lime-sulphiir-salt Is considered as possessing several advantages 
over other kinds of treatment. 

Michigan laws for the protection of orchards and vineyards (Lansing: 
Wynkoop, Halletihcck, Crawford Co,, 1005, pp, 11 ).—copy is given of the law 
recently passed in Michigan to prevent importation and spread of dangerous 
Insec'ts and fungus pests. The law provides for the appointment of an inspector 
of orchards and deputies, regulates the matter of nursery licenses within the 
State, and prescribes penalth^ for the violation of the law and Its regulations. 

Spraying mixtures and machinery. When and how to spray, F. L. Ste¬ 
vens and U. S. Woolum (North Carolina i^ta. Hal. 19S, pp. 33, figs. 8; Sup., 
folio)y —^The common Insect and fungus diseases attacking fruits, garden vege¬ 
tables, nursery stock, and field croi)s are mentioned with brief suggestions 
regarding methods of treating them. Notes are also given on the preparation 
of Insecticides and fungicides, together with directions for the use of spraying 
apparatus and statements of the benefits obtained from spraying. 

Fumigation with hydrocyanic-acid gas (Jour. Bd.Agr. \London'i,12 (1905), 
Ao. 8, pp. Jf96-l/08 ).—^The value of this remedy, as determined by experiments In 
various countries, is brlefiy outlineil and practical notes are given regarding the 
strength of the gas to be useii, the time of exi>osure, and other matters con¬ 
nected with successful fumigation. 

Paris green, R. IIabcot^bt (Ann. Jlpi. Ontario Apr. Col, and Expt. Farm, SI 
(1905), pp. 06-63 ).—study was made of the chemical composition of Paris 
green, and results of the analysis of several samples are presented. 

From this chemical work it appears that the soluble arsenlous acid In ordi¬ 
nary Paris green In Ontario market ranges from 2.11 to 4.36 per cent. The 
samples are not quite chemically pure, and small amounts of sand and sodium 
sulphate appear to be present In all cases. On the whole, however, the quality 
of Paris green in Ontario appears to be satisfactory. Between 100 and 120 tons 
are used annually in water and dry and also combined with Bordeaux mixture. 

Alimentary canal of the mosquito, M. T. Thompson (Proc. Boston Hoc, 
Nat. Hist., 32, No. 6, pp. 1^5-202, pis, 6 ).—^The si»ecies studied In the preparation 
of this article were Culex stimulans, C. pipiens, a third unidentified species of 
this genus, and Anopheles punetipennis. 

The anterior portion of the alimentary tract of mosquitoes contains a pharynx 
and antlla, both of which are pumping organs and are concerned in the removal 
of blood from the hosts upon which mosquitoes feed. The alimentary Canal 
as a whole is discussed and detailed accounts are presented of the distinguish¬ 
ing features which appear In different parts of the organ. 

Studies on mosquitoes of the genera culex and anopheles, B. Galli-Valebio 
and Jeanne Rochaz-De Jonoh (Atti. Soc. 8tudi Malaria, 6 (1905), pp. 1-25 ).— 
The occurrence and behavior of mosquitoes under various temperature condi¬ 
tions are briefly stated in a tabular Ibrm. 
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Experiments were carried on to determine the agency of IneeetB and other 
animals in destroying mosquito eggs, larvas and nymphs. Among the more 
important species in this work mention is made of Notone€i€k glaucUt^ Ifepa 
dnereat Naucotis cimivoidea, Cyprinus praainm^ and Cobytia hdrhatuld* The 
possibility of infecting mostjuito larva with various bacteria and fungi was 
also tested. It was found that Aapergillua niger and A. glauous readily infeeti 
mosquito larva* to such a serious degree that they are unable to complete their 
development. 

The logical basis of the sanitary policy of mosquito reduction, R. Ross 

(Science, n. aer,, 2? (/flO.l), No. 570, pp. 689-690, figa. 3 ).—^The author main¬ 
tains that the agency of mosquitoes in transmitling malaria and fllariasls 
may be considered as demonstrated. The importance of eradicating mos¬ 
quitoes from infested districts Is, therefore, considerably greater than would 
be the case if mosquitoes were considered merely as a nuisance themselves. 

An attempt was made to put upon a mathematical basis the problem of mos¬ 
quito extermination within areas of limited and large size. It la believed that, 
after extermination plana have been put in operation, the numbers of mos¬ 
quitoes will be reduced not only within the area of operation but to a cdn- 
siderable distance outside of tills area, at least equal to the usual distance of 
migration of the mosquitoes. This is due merely to the fact that mosquitoes 
are moving from place to place and tend to migrate into the areas in which 
extermination methods are in operation. The larger the area taken under 
such operations, the leas noticeable will be the effect of migration of mosquitoes 
from outside sources. 

The cattle tick, A. Loforen (BoL Agr, [Sdo Paulo], 6. aer,, 1905, No. 7, pp. 
312-315 ).—The importance of this tick as the agent In the transmission of 
Texas fever la briefly discussed. Animals may be rendered immune against 
the disease, but the systematic destruction of the tick is considered to Iw* the 
best remedy. 

The cattle tick in Washington and Benton counties, W. G. Vincenheller 
(Arkanaaa Sta. Bui. 90, pp. 131-tJfl ).—Federal quarantine has been enforced 
Against the whole State of Arkansas although some of the northern counties 
have been free from ticks. On account of this fact a State quarantine law 
was enacted in 1809 for the purpose of preventing the infestation of these 
counties. This law has failed In Its Intent, however, for the reason that no 
provision was made for its enforcement and farmers did not realize the neces¬ 
sity of preventing the infestation of their farms with cattle ticks. 

During the last few years the infestation of the previously tick-free counties 
has taken place quite rapidly as a result of the annual migration of berry 
pickers from farther south, some of whom take cattle along with them. It is 
believed that this reinfestation could have been prevented easily if a more 
active interest had been taken by the farmers concerned. Attention is called 
to the injurious effects of ticks upon animal industry, and a copy is given of 
the resolutions regarding the cattle tick adopted at the recent meeting of the 
association of the commissioners of agriculture of the southern States. Brief 
directions are given for dipping, burning pastures, and rotation in brder to 
oyterminate the ticks. 

Bee keeping: Its pleasures and profits, J. B. Paiqb (Agr. of Maaa., 1903, pp. 
399-411, pi. 1, figa, 2 ).—^The economic aspect of bee keeping is briefly discussed 
with particular reference to statistics obtained largely from the last census. 
The cost and profits of bee keeping in Massachusetts are considered in some^ 
detail, and directions are given regarding various practical matters connected 
With this subject 



3^>iirth anniud report of the Illinoifl State Bee Keepere’ Aseociatioil (^ftn. 
Hpi, IIU Bee Keepers* Assoc.^ 4 ^904), pp. 192, figs. 27). —A list is given of the 
inembers of the association, together with copies of the constitution and by-laws 
of the association and laws relating to the protection of bees against foul brood* 

The report Is chiefly occupied with an account of the fourteenth annual ses¬ 
sion of the State bee keepers’ association and the fourteenth convention of the 
Chicago-Northwestern bee keeiiers’ association. One of the most important sub¬ 
jects bef re the meetings was that of foul brood, discussed by N. E. France 
(pp. 17-28 and 40-42), II. F. Moore (pp. 38, 80), and J. Q. Smith (pp. 78-80). 
These pai>ers were discusstMl by various ineml)ers of the associations. 

The State inspe<*tor of Illinois does not destroy swarms of l>e€?s infected with 
foul brood Jis long ns there is a fertile queen and l)ees enough to form a nucleus 
which can bo built up by the addition of brood CH)mbs from strong colonies. 
Various other matters, such as wintering of liees, the use of l)aby nuclei, mating 
queens, and the manufacture of brick hoiu*y are discussed. 

The rearing of queen bees, R. F. Phillips (f7. aS. Dept. Apr.. Bur. Knt. Bui. 
r)6, pp. S2. figs. 17). —In order to obtain tlie best results In apiculture it is 
necessary to requeen the swarms every 1 to 2 years, otherwise the queen stx)n 
ce.'ises t) lay a sufficient numl»er of eggs to maintain a vigorous colony. 

Tinder natural conditions queens are produced by feeding the larvpp on royal 
jelly. Tile occasions f(jr queen producing are swarming, supersedure of the 
queen,, and a queenless condition. yari<ms metliods have been devised for arti¬ 
ficial quetm rearing. Artificial starting cells are used for the reason that these 
may be better controlled and are more satisfactory than natural (pieen cells as 
found in the comb. An artificial wax base may l)e used or a wooden base 
lined with wax. Before being used for the first time these cells should be 
daubed with royal jelly on the inside. The larvm should be transferred to the 
artificial cells within 1 to 8 days after hatching. Not all of these artificial cells 
are accepted l)y bees, but as many as is the case when natural cells are used. 

Italian bees do not accept artificial queen raising as readily ns Cyprians or 
Carniolans. In order to Induce the l)ees to fml larvfp in artificial queen cells 
it may be desirable to use swarm l)Oxes. About the day before the .queen was 
to emerge the cell should be placed in an individual nursery cage so as to pre¬ 
vent the different queens from attacking one another. Detailed directions are 
given regarding all these matters as well as regarding the testing of queens, 
selection of drones, and other related subjects. 

The enemies of bees, A, Gale {Aur. Onz. N. B. Wales, 16 {190o), No. 5, pp. 
figs. 2). —Directions are given regarding the methods of preventing the 
entrance of bee enemies Into the hive. The enemies mentioned In this con- 
ne<*ti( n include spiders, tarantulas, bee louse, ants, bec' moth, etc. 

Treatise on the silkworm and mulberry-, E. Maillot and F. Lambebt (Traits 
sur le ver d sole da muricr ct sur le warier. Montpellier: Conlet Sons, 1906, 
pp. IX'\'622, pis, 3, figs. 160). —The present volume is an elalKirate treatise on 
the rearing of silkworms and the <‘ulture of mulberries. 

The subjects discussed Include the ec’oiiomic imiwrtance of sericulture, silk* 
wonn eggs, methods of preserving them, artificial hatching experiments, anat¬ 
omy of silkworms, their diseases, the various races of silkworms, and otb^r 
related insects which produce silk, as well as miscellaneous subjects related to 
the general topic. Especial attention is given to a discussion of muUierry cul¬ 
ture (pp. 405-584). 

A new flagellate parasite of the silkworm, 0. Levaditi {Compi, Rend, Acad, 
Bci, [Paris], 141 (1906), No, 16, pp. 631-S34,‘ figs. 11). —During a microscopic 
study of a number of silk moths the author discovered Herpetomonas bomhgeis, 
which is described as a new species, with brief notes on its life history. 
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Studies on the influence of cooking^ upon the nutritive value of meats at 
the University of Illinois, 1903-4, 11. S. Gbindley and A. D. Emmett (C7. £f. 
Dept, Agr,, Office Expt Stas. Bui. 162, pp. 2J0).—This bulletin reports experl* 
ments to determine the loss of nutrients which results when meat is cooked 
under different conditions in water, by pan broiling, by roasting, sauteing, fry¬ 
ing, broiling, and pot roasting, as well as studies of the influence of the differ¬ 
ent methods of cooking uix>n flavor and palatability, and ui)on the nature of 
the substances which bones yield when cooked in hdt water as in soup making, 
the work as a whole being a continuation of studies previously reported (E. S. 
R., 15, p. 988). 

From the results obtained It apiieared that “ meats of different kinds and cuts 
may be analyzed directly and with accuracy—that is, without being first previ¬ 
ously air dried. The soluble matter in meats may be completely removed by ex¬ 
traction with cold water and the preparation and analysis of such cold-water 
extracts is of great Importance in studies of the true value of flesh foods. The 
total proiK)rtion of raw meat which is soluble in cold water is considerable, the 
average results showing that the cold-water extract contains about 2.3 r)er cent 
proteid, 1 per cent nitrogenous extractives, 1.0 per cent nonnitrogenous extrac¬ 
tives, 0.7 i)er cent nitrogen, and 0.8 i^er cent ash. None of the fat present in the 
meat is dissolved by cold water. . . . 

“ Meats cooked by boiling are less soluble in cold water than are raw 
meats. . . . 

“ The different methods commonly followed in cooking meat in hot water vary 
somewhat as to time and temperature of woking, but the resulting cooked 
meats are quite similar as regards composition and also as regards the propor¬ 
tion of their constituents which are soluble in cold water. 

“ Meats cooked by dry heat, as in roasting, broiling, sautCdng, and frying, are 
on an average 2.4 times more soluble in water than boiled meats, but are only a 
little more than half as soluble as raw meats. . . . 

“ The more pronounced flavor of meats cooked by dry heat as compared with 
those cooked in hot water is without doubt due to the larger proportion of solu¬ 
ble constituents which the former contains. As regards the losses in weight 
when meat is cooked in hot water, the average values show that it is equal to 
from 10 to 50 per cent of the total weight of the fresh meat used, the average 
being about 34 jyev cent. . . . 

“ The fatter kinds and cuts of meat lose less water, proteid, and mineral mat¬ 
ters, but more fat than leaner kinds of meat. The proportion of nutrients 
extracted in the broth is directly proix)Ptional to the length of time and the 
temperature of the cooking period. Different cuts of some kinds of meat 
behave differently as regards the nature and amount of the losses they sustain 
when cooked in hot water. On an average, the larger the piece the smaller the 
percentage losses. When meat is cooked in water at 80 to 85® O., placing the 
meat in hot or cold water at the start has little effect on the amount of material 
recovered in the broth. Beef used in the preparation of beef tea or broth has 
lost comparatively little of its total nutritive material, though most of the con- 
Stittisnts which give flavor have been removed. 

“As regards the composition of complete or uuAltered meat broths, the aver¬ 
age results vary, the total solid matter containing from 1 to 10 per cent of the 
total quantity of meat used. 

“ The clear, filtered broths contained less of the important food elements, i. e., 
protalds and fat, than complete or unfiltered broths, but practically the same 
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amouRtB of the different extractive bodies and ash. In other words, they have 
less food value but fully as much flavor as the unfiltered broths, provided the 
fat is removed In both cases. Meat fat possesses more or less distinctive flavor, 
and if present modifies the flavor of the broth. Both filtered and iinflltered 
broths have a low food value as compared with the meats from which they are 
made, or as compared with meats cooked by dry heat or in hot water. This is 
obvious when it is remembered that broth or soup is made up largely of water. 

“ The small amount of nutritive material in broth or soup is chiefly in the form 
of organic extractives. The richness of the broth Increases as tlie size of the 
pieces of meat used in making it docreasos. An increase in the time of cooking 
also increases the anmunt of nutrients found in tlie broth. The broth is very 
little richer when made from bones as well as meat, the chief nutrients thus 
added being fat and soluble proteld. . . . 

“The nutritive matter other than fat obtained [when l>ones are boiled 
as in soup making] from the small, si)ongy rib l)ones is greater than that from 
the larger and more compact shank bones. The shank l)ones, however, are gen¬ 
erally preferred for soup making, possibly l>ecause of a certain flavor Imparted 
by the marrow, which is so abundant. Aside from the fat content, the amount 
of nutrients in bones is small, and it is evident, therefore, that the bones con¬ 
tribute very little to the value of the broth. 

“ In general the various methods of cooking materially modify the appearance, 
texture, and flavor of meat and hence its palatabillty, but have little effect on 
total nutritive value. Whether it be cooked in hot water, as in boiling or stew¬ 
ing, or by dry heat, as in roasting, broiling, sautfdng, or frying, meat of all 
kinds has a high food value when judged by the kind and amount of nutritive 
ingredients which are present.” 

The chemistry of flesh. Ill, A study of the phosphorus content of flesh, 
A. D. Emmett and 11. S. Okindley {*1owr» Amen Chem. Hoc., 28 {1906), No. 1, 
pp. 25-6S ).—Continuing investigations of the chemistry of meat (K. S. R., 16, 
p. 488). the results of an extended series of studies on phos])horus constituents 
are reported. 

The Hart-Andrews method of separating and determining the inorganic phos¬ 
phorus, the authors conclude, gives satisfactory results in aqueous extracts of 
flesh after the coagulable protelds have lK*en removed. A difference .in the 
phosphorus content of the flesh of beef and veal was noted. In the case of 
beef 75 per cent of the total i)hosi)horus was soluble in cold water, one-fourth 
of this being soluble organic phosphorus. 

With veal 64 per cent of the total phosphorus was soluble in cold water, one- 
sixth of this being soluble organic phosphorus. The ratio of soluble organic to 
soluble Inorganic phosphorus in beef was :i:5 and in veal 6 :0. Phosphorus 
formed 23.4 per cent of the ash in beef and 20.2 per cent of the ash in veal, 
soluble phosphorus constituting 17.8 and 12.8 per c*ent, respectively, of the ash 
in the 2 sorts. 

“ The percentage of fat in the different cuts of veal has little influence upon 
the total phosphorus content. The cuts of veal which are nearest the bony 
structure apparently contain more insoluble phosphorus than the other cuts. 
The different methods of cooking flesh give products which differ decidedly as 
to the quantities and the nature of the phosphorus contents. The water-soluble 
organic phosphorus of the aqueous extracts of flesh is not in combination with 
the coagulated proteld, with the albuinoses or with the iieptones. The soluble 
organic phosphorus compounds in flesh are quite stable even in the presence of 
considerable excess of nitric acid.” 

Artificial digestion experiments, E. Oudeman (Jour. Amer. Chem. Hoc., 
97 {190$) t No. 11, pp* HS6-m2 ).—From artificial digestion experiments with 
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egg albrnueu digeeted Witli pepsin and pancreatin In which the effect of a nninlier 
of preservatlvoB was studied, including salicylic, benzoic, and boric adds a«d 
gaits; sulphurous acid; saccharin; sugar; vinegar; ethyl and methyl alcohoi; 
salt ; formaldehyde; smoke; condensed smoke; creosote; and phosphoric, hydro¬ 
chloric, and nitric acids, the following conclusions were drawn: 

In an acid medium, the only preservati^ es or condiments used in these tests 
which retarded peptic or pancreatic digestion, when in proportion of 1 ;400 or 
less, were salicylic acid, formaldehyde, smoke, condensed smoke, and creosote. 
Of th€^, salicylic acid does not retard the digestion when present in i)roiK)rtlon 
Of 1 ;1000. 

“(a) In a neutral medium acid, preservatives and acid condiments increase 
the factor of digestibility, due to a change of tlie neutral medium to an acid one, 
and digestion proceeds normally as in the acid medium; (b) alkaline preserva¬ 
tives change the character of the medium and the results are abnormal, the 
action of the ferment being retarded. 

“ In an alkaline medium, preservatives and condiments react abnormally, 
depending on the degree of alkalinity, the action of the ferments being retarded.*^ 

Himilar tests were made with a numl)er <'f mineral, animal, vegetable, and 
synthetic colors. According to the results reported of the colors used “only 
ultramarine, burnt sienna, chrome yellow and poiu*enu 2U. affect artificial 
digestion with pepsin when used in quantities of 1 part of tlie color or less to 
400 parts of the food. The results also indicate that the synthetic colors are 
less active than animal and mineral colors and not more active than vegetable, 
cplors. Vegetable and synthetic colors are directly digested by i)epsin and by 
pancreatin, and when the amount of c*olor excee<ls 1 part to 200 a correc*tion Is 
necessary, increasing the factor of digestibility 10 to 40 i>oints. 

On Folin’s theory of proteid metabolism, 1). N. Paton (Jour. Physiol, 
SS (1905),No. l,pp, 1-11, figs. S). —From experimental and other data presented, 
the author concludes that the theory of proteid (*leavage advanced by FoHn 
(E. S. R., 17, p. 107) regarding protein metabolism should not be based too 
exclusively on the distribution of nitrogen in tlie urine of the subjects examined, 
but that the possibility of urea lieing an end prcKluct of both exogenous and 
endogenous metabolism should be considered. 

Strength and diet. A practical treatise with special regard to the life 
of nations, R. Ucjsslll (Vc/r York and liombay: Longmans, Green d Co,, 1905, 
pp. SJiO). —A vegetarian treatise. 

Cooking by cold: Some studies, R. Cutter (Dielet. and Uyg. Oaz., 22 (1906), 
No, 2,i>. 7.9).—Tests are rei>orted from which the author concludes that freezing 
potatoes, onions, cranberries, and squashes changed some starch into dextrose. 

The effects of high external temperatures on the body temperature, respira¬ 
tion, and circulation in man, A. E. Ho\(X)tt and J. R. Haldane (Jour. Physiol, 
SS (1905), No 1, Prop. Physiol l^oe., 1905, p. XII). — In exjierimentR with man 
the body temperature in still air was found to rise above normal when the wet- 
bplb thermometer rose above 31° C., while it remained normal whatever the 
external temperature might be, provided the wet-bulb thermometer did not 
rise above 31°. 

, “The more the wet-bulb thermometer rose above 31° the more rapidly did 
the body temperature rise. In moving air the wet bulb thermometer could be 
oIIowcmI to rise to about 35° or a little higher without the body temperatuce 
.rfsing above normal. With rise of body temperature a maiked fall in the 
alveolar COj pressure was ol>serve<l. With rise of body temperature there was 
4a very marked increase in the pulse rate, along with a slight or tolerably marked 
m the blood pressure.” 
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flour Bold in Trance (Buh Agr. AlgMe et TuniHe, 11 (idOJ), A!(0* tit, 
pp, S0SS06), —Notes on the use of rice flour as an adulterant of wheat flour. 

The carbohydrates of marine algss and products made from thern^ J. KdNio 
and J. Bettels {Ztschr. IJnterauch. Nahr» u, Oenuaamtl,, 10 (lOOo), No. 8, pp. 
457^4^3 ).—From an extended study of edible birds* nests and of marine algse 
and their products, agar-affar, and nori, the conclusion was reached that the 
edible birds* nests have an entirely different composition from the marine algai 
products to which they have much resemblance. 

In contrast to the marine nlgn> products the edible birds* nests contain no 
ialactan and only a small amount of carbohydrates as a whole (15 to 20 per 
cent). On the other hand, the i)orcentage of nitrogenous material resembling 
mucin is high (50 to 00 per cent). It may be said, therefore, that edible birds’ 
nests are a true animal prcKiuct. 

Barley grits and pearl barley from sulphured gprain, T. Wetzke (Ztachr. 
dffentl Chetn., It {1005), p. 22; aha, m Hyg. Rundschau, 15 (1005), No. 23, p. 
12t0). —Examination of a numl>er of samides slmwed that the amount of sul¬ 
phurous acid remaining in grits and pearl barley made from sulphured grain 
was very small and the ^author believes therefore that such goods would not 
be unwholesome. 

Cheese as an article of diet. Fancy cheeses, J. G. McMillan {Jour. Dept. 
Agr. Vitoria, 3 {1905), No. 10, pp, 703-713, pis. 2, figa, 4). —The author points 
out that cheese is a very nutritious food from the standi)oint of protein and 
energy. Data regarding the comiiosition of different sorts of cheese are quoted 
and the possibilities of increasing the local consumption of cheese and other 
questions are spoken of. The author lielleves that the manufacture of fancy 
cheeses would prove profitable in Victoria, and detailed directions are given 
for making a number of sorts. 

Tannin in coffee, O. D. Howard {N. H. Ranit. Bui., 2 {1900), No. 10, pp. 
,163-165), —Analyses of coffees from which it is claimed tannin or tannin and 
caffein has been removeil were made, as well as of ordinary coffee and coffee 
chaff, with a view to ascertaining whether the removal of the chaff or other 
special treatment diminishes the tannin content as is frequently claimed. 

The coffee chaff exaniineil contained 5.98 i>er cent caffetannic acid, a mixture 
of Java and Mocha coffee 11.17 per cent, and the specially prepared coffees from 
7.61 to 11.04 i)er cent. In the author’s opinion the figures show plainly that the 
exclusion of the cliaff would not mean free<lom from tannin. “ The only prac- 
ticat)le method by w hich the caffetannic acid could he extracted Is that of treat¬ 
ment with hot water, and this pr<x?ess would involve the simultaneous removal 
of the caffein.” 

Chemical and sanitary studies of oils used as food in Biga, F. Luowra 
{Farm. Zhur, [St, Pcterah.], 43 {1904), P* 209; aha. in Ztachr. Untcrauch. Nahr. 
u, Oenuaamtl., 10 {1905), No, 9, p. 562). —^The results of analyses of a number of 
samples of hemp seed oil, sunfiower seed oil, mustard seed oil, and Provence 
oil are reported. All were found to be fresh and unadulterated. 

Condiments and their active principle, P. Martens {Pure Produota, 2 
{1906), Nos. 1, pp. 0-13; 2, pp. 62-07). —Data are summarized regarding the 
composition of spices, tea, coffee, tobacco, and other condiments and stimulants 
with special reference to the essential oils, alkaloids, and other bodies to which 
their specific fiavor or action Is due. ^ 

Experiments in blanching vegetables, T. J^schokke (Landw. Johrh. 
Bohweiz, 19 {1905), No. 9, pp. 619, 620).--When vegetables are canned irfS||l|lier 
a large or a small scale it is customary to cook them in water until soft, i.J|> to 
blanch them before prdbessing In cans. This preliminary cooking removes more 
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or less coloring matter and mitrltlve iimterial also, which Is to he regarded aa 
a loss since the water Is not used. 

Comparative testa were, therefore, made with carrots, beans, and to see 
whether the losses could not be avoided if the vegetables were steamed. The 
samples cooked by steaming were found to be soft 3 to 5 minutes before the 
sample^ cooked in water. The water in which the vegetables were boiled was 
cloudy and of a green color in the case of beans and peas, and of a yellow color 
in the case of carrots. AVhen the vegetables were steamed, the water in the 
steamer was neither cloudy nor <*olored. 

As shown by analysers of the water in the 2 cases, the total amount of material 
extracted from l)oiled carrots was 3.75 i»er <*ent, peas 3.31 ))er cent, string beans 
whole 1.00«S j)er c*ent, and string Ikniiis <*iit up 1.20S j>er <*ent. In the case of the 
steamed vegetables tlie quantities w(‘re carrots O.iMi i»er cent, jicas O.tWS j)er cent, 
string beans wliole ().2Sd jun* cent, and string beans cut up 0.227 per cent. The 
amount of protein, nitrogen-free extract, and mineral matter (i)otassium oxid 
and phosphoric acid) in tlie dry matter was deterininiMl, and nitrogen-free 
extract was found to be tlie principal constituent. 

Results of examination of canned vegetables, (). Sciii’iTTK {Pure PnuluctH, 

{1906), No. /, pp. 21-26). —A rejM>rt of the examination of 11) samples of canned 
asparagus, i>eas, string beans, corn, tomatoes, and mushrooms. All but 3 of the 
samples were American g(K)ds. ^lost of the samph‘s wm‘e of good quality and 
free from added pri'servatives. Tiie 2 samples of mushrooms examiiuMl (French 
prodiu'ts) had a putrid odor and were ba<lly decoiiqiosed, though they were fr(»e 
from l)act(‘ria. In the autlior’s opinion they were unfit for use. 

The dangers attending tli<‘ use of s]>oiled <*aiim‘d goods are spokmi of. 

liegarding canned asparagus, tlie author notes that “ wliile some degn*e of 
corrosion can scarc(*ly be avoided wdien asparagus is i>reserv(‘d in tins, the dis¬ 
coloration of tlie vegetable indicates a contamination tmi serious to l>e over¬ 
looked; at any rate the pieces showing a marked discoloration sliould not be 
used.” 

Report on food products for 1905, R. W. Ktlc.ore {Hnl. .V. C. fiept. Apr., 26 
{190.5), No. 12f pp. 8.5 ).—In addition to a general summary of the work under¬ 
taken in 1005 under the provisions of the State pure-food law, the bulletin con-* 
tains the following special arti<*Ies: Vinegar, Kxaniination of ('aimed (\)rn, 
Examination of Olive and Other Table Oils, and Malts, Reers, Phosphates, 
Ciders, Tonics and Ritters, liy W. M. Allen; and Maple Sugar and Sirui), by 
J. M. Pickel. 

The total numl)er of samples of ftK)d jiroducts and beverages examined was 
170, and of these 40.22 per ctmt were found to lie :idulterated. Of the 52 sam¬ 
ples of vinegar examiiUHl 34 were found to be as represented. Twenty-nine 
samples of canned corn were tested for chemical jpreservatives Imt none was 
found. Of the 14 samples of talile oils examined, 12 sold as olive oil were 
apparently true to name. Two samples were labeled salad oil and afpparently 
consisted largely, if not entirely, of cotton-seed oil. Thirteen out of the 15 
sampl(‘s of maple sirup examined were found to be adulterattnl—12 with cane 
sugar, while one, as state<l on the label, contained glucose. Of the 2 samples of 
maple sugar examined one was found to be adulterated. 

Report of food and drug inspection, ('. I). Howard {N. H. Sanit. BuL, 2 
{1906), No. 10, pp. 1,58-163). —A nuinl)er of samples of oysters, cider vinegar, 
mincemeat, chocolate candy, and drugs were examinetl. 

” When the work of examining oyst(»rs was c*ominenced at the State Labora¬ 
tory of Hygiene 2 years ago, we found 44 per cent of the samples collected as 
fresh oysters to be ipreserved with borax or preservaline. Several cases of Ill- 
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nesH were rojwrted from their use. The gradual reduction of this-unlawful 
adulteration to 7 per cent, in the face of protestations from the wholesale houses 
that the business could not be carried on without using preservatives, shows 
their claims to be false, and exhibits in a limited measure the results of the 
work.” 

The fate of boric acid in the body, K. Rost (Arrh. Inter nut. Pharmacod. et 
Thvr., 15 {1905); ahs. in Brit. Med, Jour., 1906, No. 2652, Epit., p. The 

investigations reported led to the coiK'lusloii that the kidneys are [iractk'ally 
the only channels by which boric acid is eliniiiiate<l, the (piantlty occurring in 
the saliva, milk, and feces being very small. 

Of the total amount of boric acid administered, 5t) i)er cent was eliminated, In 
the urine in 12 hours. Borl<* acid do<'S not disappear from the body as rapidly 
as has l)een thought, slm*e the remaining iM)rtion was not excreted for 2 or 4 
days, and if boric acid be n^peatedly taken, in tl)e author’s opinion, it may 
accumulate in the body. 

The necessity for a national pure-food law, R (Ukard {Dirtet. and Hyp.. 
ipiz.. 21 {1905), No. 11, pp. 656-65S). —In <-onnection with an address on the need* 
of a national pure-food law’ delivered before the annual c(aiveiition of the Inter¬ 
national Stewards’ Association, the author states that w’hen pigs and other 
animals w’ere given food artiticially <*olored in tlu^ same way and to the same 
extent as human foods they failed to make satisfactory gains in weight jind 
show’ed other unfavorable' symptoms, w’lu'reas such was not tlie case with con¬ 
trol animals fed food w ithout artificial coloring matter and preservatives. Some 
of the animals w'oro show’ii. When the test was rei»orted a pig receiving pure 
food weighed 140 lbs. and an animal wdiich had received the preservative and 
coloring niatt(*r WH'lghed only 85 lbs. 

Foods and food control, W. D. Bi(jet/)W {f^. N. Dept. Apr., Bar. Chem. Bui. 
69, r<‘i\ ed., pin. i-H, pp, —This (*onipilation of the State and Federal laws 

regarding foods and food control has been revised to July 1, 1905. 

ANIMAL PRODUCTION. 

Licensed commercialr feeding stuffs, 1905, F. W. Woll and O. A. Olson 
{Wisconsin Bta. Bui. 160, pp. /-Jtl).—The lict*nsi»il feeds examineii in 1905 in¬ 
cluded linsiM'd na'al, cotton-seed meal, gluten feeds, hominy feeds, corn and oat 
fcH'tls, oat fetsls, dairy feeds, calf feeds, molasses grains, and meat meal and 
other poultry feeds. 

The unlicensed feeds, feeds not subje<‘t to license, and tlie miscellaneous mate¬ 
rials examined included ground rl<*(* hulls, mixed rice fet'd, rice bran, rice mid¬ 
tilings, spt'ltz hulls, dried lu’ew’ers’ grains, molasst's ftM'ds, malt sprouts, pro¬ 
prietary iMUiltry feeds, blood flour, bone meal and other i>oidtry feeds of animal 
origin, distilh'rs’ grains, molas.ses grains, gluten fet'd, wheat bran, w’heat mid¬ 
dlings, inixtHl bran and shorts. Red Dog flour, ground corn and oats, corn meal, 
oats (whole and ground), barley, barley bran, barley feeds, ground barley and 
oats, lye shorts, ground flax.setMl, and wdieat .screenings. 

One of the so-called cereal oil meals examined was found .to- consist of finely 
ground rice hulls apparently impregnated with a cheap oil, either rape seed oil 
or rice oil. 

“TwTiity-four samples out of 129 collectetl, of 45 different brands, wvere found 
deficient in i)roteln and fat, 58 in protein alone and 10 In fat alone; that is, 82 
samples, or 04 per cent of the total number [of licensed feeds], contained less 
protein than guaranteed . . . and 34 samples, or 20 i>er cent of the total num¬ 
ber, contained less fat than the guaranty. . . . Deficiencies occurred In the 
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case of 46 different brands. Since samples of 58 different liciMised brands 
were collected and analyzed during tbe year, we And that <50 i)er cent of 
the brands (40 different brands) were deficient in protei:i and 33 i>er cent 
(10 different brands) were deficient in fat. Tbese figures are strikingly 
large and furnish conclusive proof that the various manufacturers of licensed 
feeding stuffs do not pay much attention to the chemical c*ompositlon of the 
feeds which they put on the market in this State and generally place their 
guaranties for valuable food coiiiiK>neiits considerably higher than they have 
reason to expect the fecMls will reach. The figures ahio give evidence of the 
Indiffereiict? of buyers of feed as to whether the guaranties of the manufac¬ 
turers are met or not. No permanent imi»rovenient in this respect can be hoped 
for until j)ur<*hasers of conc*entrated feeds post tliemselves more thoroughly in 
regard to the c*omiK)sition of the various feeds and come to ai)pre<*iate the value 
of hlgh-gradtj feeding stuffs. When this change occurs, the cost of the feinl will 
becomes of less imi>ortance than it is now, for buyers will realize th.at ftHKi:; 
of good quality can not be sold at cheap prices. . . . No serious adultera¬ 
tions of concentrated fe<?dlng stuffs are practiced in this State, so far as we 
have been able to ascertain; the admixture of screenings to mill feetls, esiMJclally 
bran. Is still practiced by a few mills, but the (luallty of the mill feed sold in 
our State is, on the whole, of a high grade.” 

The inspection of feeding stuffs in Wisconsin and some of the results so 
far obtained, F. W. Woi.l {Whconsin Bui, ISO, pp. ol-lO ).—The im- 
l)ortance of laws regulating the sale of feeding stuffs, the operation of the Wis¬ 
consin. State law, and similar questions are siH)ken of, as well as the character 
of the feeding stuffs sold in Wisconsin and relatinl topics. While a larger pro- 
lK>rtion of the feeding stuffs, including the wheat bran and other by-i)roducts 
which are so imiHU’tant, are of good quality, many instances of adulteration were 
found. ” Ground rice hulls have recently been introduced into the State and, 
but for prompt action on our part, would be likely to hav(» found their way 
into the ground feed on our market and may do so yet in si)lte of our efforts. 
... As rice hulls are a dangerous feed and we have records that cattle have 
died after eating large quantities thereof, w(» thought it our duly to call public 
attention to the danger of these ground huils finding their way into mixed feeds 
sold in the State and to put our farmers and others on their guard.” 

Foods for live stock {Jour, Jatnaira Apr, *Soc., 0 {tVOo), Ao. pp, ^,J7, 
44»S).—Analytical data regarding composition of local-grown corn and guinea 
c*orn are reported, and the imptirtance of locai feeding stuffs is discusseil. 
It is pointed out that guinea corn is an inqmrtant stock f(H‘d, and as a forage 
crop it is claimed that it is more valuable than corn. ” llay grass,” it Is said. 
Is also a valuable feed, the young crop being e8i)ecialiy rich in protein. 

” Bamboo leaves are another very good fodder. If in plaws when* drought 
in the spring is feared, the clumps that often dot pastures were at the end of 
the October seasons cut down and fired, from the roots would spring up a mass 
of rich vegetation, producing fodder through the driest weather. St. Mary 
grass and the c*oarse guinea grass, sometimes calltnl Cow Grass, are more nutri¬ 
tious than is generally thought and form valuable fodders, not of much less 
value than the best guinea grass.” 

Barley, F. Babnstetn {Lantiw, Vers, 8tat„ 63 {1906), No, 5-^, pp, 275-^05, 
flga. 18).—A summary of data on the origin and distribution, chemical composi¬ 
tion, digestibility, feeding value, i>otniiical structure, uses of barley and barley 
products, and related questions. 

Digestioii experiments, W. P. Gamble {Ann. Rpt. Ontario Agr, Col. and 
Bapt, Farm, 31 {1906), pp. 100-103). —^The composition and digestibility of 
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green er iiiicurecl <;*oru, flekVeurtHl corn, and silage were stiidleil, the average 
coeftieieiits of digestibility obtained witli steers being afi follows: 

Average eoeffie'wnts of dlgeMtihUitg of corn products—ExpcrlmcntH with Hteers, 



Dry 

matter. 

Protein. 

Fat. 

Nitro¬ 

gen-free 

extract. 

Crude 

fiber. 

Grocn or uiiciirod <‘oru fodder.. ... 

Field-cured com finlder... 

Com silage.1 

l*er cen t. 
74. m 
72. m 

Per cent. 
7S.47 
7)i.27 
(10.24 

Per rent. 
83.02 
85.73 
82.48 

Per cent. 
76.08 
74.02 
71.86 

Per cent. 

75.28 
71.70 

74.28 


“The loss sustained when eorn Is cured In tlu* Helds and In the silo is almut 
equal. There Is a •decrease In the digestibility cf corn fodder In curing it. 
There is little difference In the digestibility of Held-cured corn and ensilage. 

“ The foregoing conclusions lead to the ladlef that silage is tlie best form in 
which the fanner can save his fodder corn; because, Hrst, It is succulent and 
palatable, and the aulimils eat it much iiiort* readily than Held-cured corn; 
second, the cost of putting corn into the silo is but slightly greater than that 
of curing it in tlie Held; third, silage Is always In a convenient form to feed; 
and, finally, the loss In the silo is not likely to be as great as the h»ss In the 
field, where the wind blows a certain r.mount of it away. A further loss Is 
sustained In that part of the fodder frozen to the ground and any bundles that 
fall are almost, if not entirely, rendered useless as food.” 

Hrief statements are made regarding the work at the college. 

Investigations on the nutritive value and digestibility of cotton-seed 
meal containing an abundance of hull and dried yeast residue, F. Honcamp, 
M. Popp, and J. Volhaud {Landw. Vers, (SS {1905), Xo, S-Jf, pp, 26S-- 

271i ).—In exi)erlnients with sheep the average* coefficients of digestibility for 
undecorticated cotton-se(»d meal were: Protein, 711.2 iH»r cent; ether extract, 
100 per cent; iiltrogen-free ('Xtract 54.0 per c(*nt, and crude fiber, 2.*1.1 per 
cent; and for drlt^il yeast residue; Protein, 80.0 per (eiit, ether extract, 58.2 
l>er <Hmt, and nitrogen-free t»xtract, 81.5 per cent. 

Experiments on the comparative digestibility of meadow hay and oat 
straw by cattle and sheep, O. Kellnkb et al. {haudw, Vvih, *S7tf/., OS (/.9f>5), 
.Vo. pp. 313-319). —Meadow hay was more thoroughly digesteil by steers 
than by shei»p, as were also the oat straw <*onstituents, with the exception of 
etla»r extract. 

The digestibility of different materials used to absorb molasses, with spe¬ 
cial reference to the metabolism of mineral matters, T. Pfeiffer and A. 
Einecke {Mitt. Landw. Inst. Brvshtu, 3 {1905), .Vo. pp. 5.^7-505).—Since 
wood meal and iieat meal are both used as carriers of molasses in commercial 
fceiling stuffs, the influence cf these materials on the digestibility cf rations 
was tested with sheep. 

It was found that wood meal lowercnl the coefficients of digestibility of the 
ration, no marked difference being obsi‘rved between raw wood meal and that 
which had been cooked under pressure. As In earlier work (E. S. U., 16, 
p. 291), it was found that iieat meal contains only small amounts of digestible 
nutrients. In connection with the work the balance of income and outgo of 
sodium and potassium was determined. 

Spontaneous combustion of hay, K. II. M. van deb Zande {Mitch Ztg., 3\ 
(1905), No. i5, pp. 550-552, figs. 2). —^The investigation rei)orted has lieen pre¬ 
viously noted (B. S. U., 10, p. 1004). 
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On the contents of lime and phosphoric acid in feed rations, S. Hals 

{Nwrsk Landmandshlad, 2'^ {V,)05)^ Ao. 45, pp. 567, 568), The author shows 
that eoiiceiitratc'd feeds as a general rule are low In lime and high in phosphoric 
acid, while the opposite holds true with coarse feeds. Where large quantities 
of concentrated feeds are fed, there is therefore, a danger of supplying too little 
lime for the nei*ds of the animals. 

In the case of milclj cows producing 10 kg. of milk per day, the lowest quan¬ 
tities recpiired would be about 70 gm. of lime and 45 gm. of phosphoric a<‘id. 
This deficiency can be made good by adding mineral matter to the ration. For 
supplementing rations relatively low in lime, precipitated dibasic calcium phos¬ 
phate is recommendeil as sui)erior to bone meal, bone ash, or similar very indi¬ 
gestible materials.— F. w. wolu 

Experiments in calf feeding {QiicnisUntd Apr, Jour,, J6 (1905), No, 3, pp, 
252-255)—Tim fmling value of 3 sorts of commercial cal# feeds was stmlied 
in comparison with pollard, tlie different feeding stuffs being ft'd with skim 
milk, ^u 2 of the tests the calves were finished on a mixture of whole and 
skim milk, (generally speaking, the gain on })ollard and skim milk was greater 
than on commer<*ial feeds and was more cheaply made. 

The utilization of skim milk for calf feeding, A. Pibocchi {Rev. Q&n. Lait, 
5 (11)05), x\o, 3, pp, JiO-58), —ITsing <‘alves 8 to 41 days old, the value of rice 
flour, a)rn meal, and starch as supplements for skim milk were studieil. 'Phe 
greatest gain per head per day was 0.07 kg. by one of the calves on maize 
meal and the smallest gain, 0.70 kg., by one of the calves on rice meal. The 
flesh of the calves fed maize and flour was superior to that of the calves fed 
rice flour from a market standi>olnt. 

Cattle feeding {Vernlap, cn Mcded. Afdcel, handb. Dcpl, Landh,, Nijv. en 
Handel, 1905, No. 6, pp. 63, map /).—^This summary of information on cattle 
feeding contains the following articles: Government Metho<ls Adopted in liK)4 
for Encouraging the C^attle Industry, by F. B. Lbhnls; The Improvement of 
Cattle, by II. M. Kroon; and The Cattle Industiy of Belgium, by S. Koenen 
and 11. Mayer Ginelin. 

Experiments in steer feeding, J. A. (Iraki and F. K. Marshall (Texas tlta, 
Bui, 76, pp, 23, 4).—IVsts were made with 8 lots of 5 cattle each in 1903 

and 8 lots of 5 and 2 of tO each in 1904, the 2 larger lots being fed on pasture. 
Materials of Interest to southern feeders, namely, rice by-products, hay of 
different sorts, and molasses were studied, the special rations being compared 
with a standard ration of cotton-seed meal and cotton-seed hulls. The lots on 
pasture were fo<l for 190 days; the others 00 to 1(K) days. 

In the first test with rice bran, this material replac*ed I’otton-seed meal In 
the proi)ortlon of 3:2, and cotton-seed hulls constituted the coarse fodder. 
The average* daily gain per head was 2.17 lbs. and the cost of a pound of 
gain 4.0 cts. On c-otton-seed meal and hulls similar values were 2.21 lbs. and 
4.61 cts. The average daily gain on rice bran substituted for cotton-seed meal 
in about tlie proportion of 2:1 was 2.98 lbs. and the cost of a pound of gain 
3,14 cts. as compared with 2.88 lbs. and 3.23 cts. on cotton-seed meal and hulls. 

When rice bran was added to a ration of cotton-seed meal and hulls, the 
quantity of the bran being nearly half that of the meal, the average dally gain 
was 3 lbs. as compared with 2.6 lbs. on cotton-seed meal and hulls only, the cost 
of a pound of gain in the 2 cases being 3.9 and 4.1 cts. 

Substituting rice polish for a part of the cotton-seed meal in a standard 
ration resulted in an average daily gain of 2.29 lbs., the cost of the gain being 
4.6 cts, per pound; that is, the gain was somewhat greater and the cost less 
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than the values rei>orted for a ration of tfottoii-seed meal and IiuIIh. The 
maxiniuiu amount of r!c*e iiolish eaten was 2.5 Ihs. i)er head iKir day. 

The feeding value of rice hulls was also studied. It was the intention to 
substitute these for cotton-seed hulls, but the cattle would not eat a sufficient 
quantity and the ration finally selected consisted of rice hulls, cotton-seed 
hulls, c*otton-seed meal, and rice bran. The average dally gain was 1.8t» lbs. 
and the cost of a i>ound of gain 4.55 cts. On a similar ration without the rlc*e 
hulls the average values were 2.17 lbs. and 4.(5 cts. 

When sorghum hay, cowi)ea hay, and peanut hay were tested as substitutes 
for cotton-seed hulls, tlie grain ration, consisting of cotton-seed meal and rice 
bran, tlie greatest gain, 2.55 lbs. per head i»er day, was ol)tained with sorghum, 
the cost of a isnind of gain being 4.(5 cts., similar values oii a ration of rice 
bran, (X)tton-seed meal, and cotton seed hulls, selectc^l for comi)arison, being 
2.98 lbs. and 5.1 cts. The least satisfactory gain, 1.8(5 lbs. i)er day at a cost of 
4.5 cts., was obtained witli i>eanut hay. A test witli iwairie hay was also 
made, but as it covered only 4 w(h4vS final conclusions were not drawn. The 
average dally gain was 5.44 lbs. j»er head. 

In a l(K)-day trial, alfalfa hay and corn-and-cob meal, a typical corn-i>elt 
ration, were compared with c*otton-seed meal and hulls, a tyiiical cotton-lMilt 
ration, tlie average gain per head in (lie 2 cases being 2.5.‘> and 2.21 li)s. and the 
cost of f<*ed ]»er ]H>und of gain 7 and 4.(5 cts. “ It will be s(»en . . . that 
alfalfa and c'orii-col) meal produce slightly more satisfatdory gains, lait, under 
conditions existing in tlie greater part of Texas, it will hardly be i)ossil)le to 
make a iK)und of gain as cheaply as on a ration consisting of cotton-seed meal 
and hulls.*' 

The average daily gain on a ration of molasses with cotton-st*ed meal and 
hulls was 5.1 lbs. per head at a cost of 4.52 cts. i)er ix>imd as comiaireii with 
2.59 lbs. and 4.(5(5 cts. on a similar ration without the molasses. 

Shelled (*orn, ear corn, and cotton-seed meal supi>leiuenting iwisturage gave 
better results than the corn alone, the average daily gain in the 2 cases being 
1.1 lbs. and 0.87 11). and the cost of a jwund of gain 5.(5 and 4.(5 cts. 

Ill these trials part of the animals fed were yearlings and the others two- 
year-olds. “ Yearling steers In comparison with two-year-old steers on nitions 
of cotton-seed meal and hulls made aibout the same gaiin at a little cheaper cost. 
The two-year-old steers gained 2.59 lbs. per head daily and the yearlings 2.21 lbs.” 

Silage, hay, and stover in beef making, A. M. Soule and J. It. Fain (Vtr- 
ginia ISta. BuL iJ7, pp. 35-64f 1^)*—Corn silage, corn stover, and timothy 
hay were compared, as were also linseed meal and cx)tton-seed meal, supple¬ 
menting corn-and-cob meal, the rations being so arranged that each of the coarse 
fodders was fed with tlie 2 grain mixtures. 

The G lots used in the trial were each made up of 5 steers and 5 heifers, and 
the test covered 180 days. The largest gain, 1.59 lbs. per animal iier day, or l.(5(5 
lbs. iier steer and 1.51 lbs. per heifer, was obtained with the lot fed silage with 
corn-and-c*ob meal and linseed meal. The lot fed silage with cotton-seed meal 
in addition to corn-and-cob meal did not do* us well, gaining only 1.53 lbs. iier 
head per day on an average, or 1.55 lbs. per steer and 1.5 lbs. iier heifer. These* 
two rations, the authors point out, were decidedly superior to the others tested. 

The ration containing shredded corn stover and linseed meal gave an average 
dally gain of 0.93 Ib. per head, and that containing shredded corn stover and 
cotton-seed meal a gain of 1.01 lbs. On the ration eontainfng timothy hay and 
corn-and-cob meal with linseed meal and cotton-seed meal, respectively, the 
gains were 1.15 lbs. and 1.05 lbs. per head per day. 

27588—No. 9—06-6 
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Considering the results as a whole, the silage-fed cattle made an average 
gain of 1.40 lbs., the stover-fed cattle 0.1)7 lb., and the hay-fed cattle 1.10 lbs. 
per head i>er day. 

“ There was a difference of from 0.0 to 0.5 of a pound Of gain i)er head per day 
in favor of the silage-fed cattle. They also finished cut better and In any dis¬ 
criminating market would certainly bring a better pric(' than the di\\-fed cattle. 

“ Of the three forms of roughness fed, the silage was oaten with the greatest 
relish and there was absolutely no loss, whereas wiUi the stover the loss 
amounted to 13..5 per cent, and with hay 4.10 per <*ent. Where a larger number 
of animals are fed this would make a considtu’able difference in the cost of 
ration, except that the shredded stover can be utilized to advantage for bedding. 

“ That the cattle fed were not of a satisfactory quality is evidenced by these 
results. . . . 

“ ConsidercMl on the basis of tli(‘ content of digestible protein there is little to 
choose between linsiHMl meal and cot ton-seed nu»al for balancing up the i*orn-and- 
c*ob meal, which must of necessity constitute the i)asis of a ration for beef 
cattle in the South. Tla‘ relative (ost of the foods will determine which one 
to seh'ct.” 

Draft cattle, M. Uinoklmann (Jour. Atjr. Prat., u. ucr,, 11 (lt)06). No. 
pp. —A summary of information regarding tlie feeding of draft cattle, 

with spe(*ial reference to the rations f(‘d and ndated topics. 

Sheep feeding experiments, W’. Riujck (lUliuh. <hk 1 East of ^SV*o/. Col. Apr. 
But. S. pp. —A t('st i)reviously reported on the comparative value of differ¬ 

ent kinds of <'otton-sced cake and olher grains, the s<‘coiid experiment in all 
practical details confirming the earlier work (K. S. U., 17, j). (>8). 

Live stock, G. E. Day (Ann. Ppt. Ontario A(/r. Vol. and E,rid. Farm. Si 
(1903). pp. ISO-l 'fJ ).—Rrief statements are made regarding the farm animals 
kept and sold, and feeding experiments with pigs are reported. 

In a study of blood meal, tankage, skim milk, and skim milk and tankage, fed 
with mixed meal as compared with mixed meal alone, made with 5 lots contain¬ 
ing 7 or 8 pigs, it was found that the gain ranged from 122.4 lbs. per pig on 
meal only to iq.‘{.8 lbs. on skim milk, tankag<‘, and mixed meal. The meal 
ration was most exi)enslve, a pound of gain <-osting 4.81 cts., and the tankage 
and meal ration least expensive, a iMmnd of gain costing 4.2P cts. This is a 
duplicate of a test previously rejmrted (10. S. li., 17, j). 172) and consumed over 
5 months. 

In a study of pen feiuling v. pasturage, a lot of 8 jngs was turned on a rajKi 
pasture and fed a light grain ration in comi)arison with the lot f(‘d meal Indoors 
in the above test. The pasture-fed lot made an average gain of 108.(5 lbs. per 
pig at a co.st of 5.51 cts. ])er iKaind. “ Though the pigs on the exclusive meal 
ration made somewhat expensive gains, those on pasture proved a great deal 
more expensive*. I’asturing proves very satisfactory for matured or compara¬ 
tively well matured pigs, and is beneficial in i>romoting health and general 
vigor, but for young, growing i)igs all our work goes to show that it is vastly 
more economical to restrict the amount of exercise and to feed the pigs green 
food with their meal ration.” 

In (*onncction with tiie feeding experiments, data are recorde<l regarding the 
cost of raising pigs. The average cost of raising pigs weeks old was ^1.21 per 
head, and the total cost when finished for market $4.52 per 100 ll)s. In another 
instance recorded, the cost when finished was $;5.8(» [ler 100 lbs. These values 
are regarded as tentative. 

Pig feeding experiments, (\ L. Beach and 11. L. Uarkious (Connecticut 
Stoffs StUi Buh Sift PP* ^if^7t flffs, —In the hrst of the tests reported 
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frraln nnd Hkini milk each fed alone were compared with j 4 rain and aklin milk 
t; 4 and I : S, the test heiiiK made witli 4 lots of pigs each and covering 8d 
days. The average daily gain ranged from 0.47 lb. on grain only to 1.;^ lbs. per 
head on grain and skim milk 1:4. The <*oHt of a ixiiind of gain ranged from 4.2 
cts. on the last mentioned ration to 5.48 cts. on skim milk only. 

Four feeding trials were rei)ort€‘d each with 2 lots of 3 or 4 pigs, one lot being 
fed grain and skim milk 1 : 3 or 4 and the other in the proi)ortlon of 1:7 or 8. 
The average duration of the tests was 114 days. With the larger proi)ortion of 
skim milk the average daily gain was 1.10 lbs. per head and with the smaller 
proi)ortion 1.27 lbs., the cost of a pound of gain in the 2 cases being 4.45 and 4.05 
cts. (^)nsidering ail the l(»ts tlio average amount of feed required per pound of 
gain was 2.53 lbs. grain and 10.80 lbs. skim milk. The gains made by the pigs 
in <lifferent periods were considered. In the case of most of the pigs the rela¬ 
tion of dressed to live weight was recorded and found to l»e 75 per cent on an 
average. 

Fattening pigs and wintering brood sows on alfalfa and a grain ration, 
n. It. Smith (Acbrax/ra St a. f^rrss Jiul. 20, pp. Jf). — ^The value of cut alfalfa 
hay and ground alfalfa hay as substitute's for grain was teshnl with 8 lots of 
7 i)igs each, the rations <'oiisisting of <*orn meal, alone and with shorts, bran, 
cut alfjilfa hay, and ground alfalfa hay, the proportions in which the other feed¬ 
ing stuffs were combined with the corn meal l>eing 3:1 and t :1. 

In the 12 weeks of the t(‘st the average daily gain ikt pig ranged from 0.8 
lb. on corn meal and bran 3: 1 to l.OJM) ll)s. on corn meal and shorts 3:1. How¬ 
ever, n(*arly as large gains w(‘re imnh* when alfalfa hay forimsl a part of the 
ration amounting to 1.071 ll)s. aial l.(M»2 lbs., respectively, with corn meal and 
cut alfalfa hay 3:1 and corn meal and ground alfalfa hay 3:1. The feed re- 
tpiired i>er pound of gain ranged fr<an 4.d(» lbs. with corn meal and shorts 3:1 to 
5.81) ll)s. with corn meal and Inan 3 :1, and the cost of a pound of gain from 2.02 
cts. with corn meal and cut alfalfa hay 3:1 to 3.1)0 cts. with corn meal and 
ground alfalfa hay 1 :1. 

“The largest daily gains were made on three-fourths corn and one-fourth 
shorts, but a gain practically e(|uivalent was made at a lower cost where [a like 
proi»ortion ofl either cut or grouml alfalfa was sul>stltuted for shorts in the 
ration. The cheapest gains were made on corn and cut alfalfa. Bran dot's not 
prove etiiial to t'ither shorts or alfalfa >vheu fed as one quarter of the ration 
to ))lgS. 

“ A ratitm three-fourtlis corn and one-fourth alfalfa produces greater gains 
than when one-half alfalfa is fed. Where alfalfa is raistnl on the farm, and 
when there is no partit'ular need to hasten growth in the pigs, a ration one- 
half alfalfa hay anti one-half t!orn may give cheaper gains than when a heavier 
corn ration is fetl. 

“ Hogs which have l)t*en raised largtdy on alfalfa pasture will learn to eat 
the hay in winter without cutting with a machine and to depend largely upon 
it where t)nly a limited grain ration is fed, but a ration wholly alfalfa does not 
set'in to give economical results. 

“This cxi)crlment shows that cut or ground alfalfa can be substituteii for 
shorts at the same price in fattening pigs.” 

In another test a lot of 10 young sows were fed for 8 weeks corn meal and 
ground alfalfa hay 1:1, in comparison with a similar lot of 11 sows fed like 
proportions of ground barley and ground alfalfa hay. The average dally gain 
on the corn-meal ration was 0.08 lb. per head and on the barley ration 0.84 lb. 
“ Both these lota made due gains and at farrowing time produced large, strong 
litters, showing that the rations had been nearly ideal ... for brood sows.” 

In a third test, 13 brood sows averaging 258 lbs. each were fed a ration of 2 
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lbs, c*orii meal and (» lbs. of cut alfalfa bay throughout the winter. At the end 
of the flfth week, when the sows began to farrow, the average weight was 2(34 
lbs. “These sows kept in line c?ondition, farrowing during Fel)niary and 
March, and saved large litters in every cjise. They were ftnl a ration one-half 
corn or barley and oiie-half alfalfa while suckling i)igs. 

“These several exi>eriiiients, including animals in all, give excellent proof 
of the high nutritive value of alfalfa supideniented l)y a small corn ration.” 

Experiments on the rational feeding of army horses, II. van dk Venne 
{Rapport Hur dva v.rpcricnccH iVulimentation rationellc tin- eheral tie troupe- 
Bruntfets: H. Lamertin, 1005; rer. in CcntbL Ayr, Chem., .i) {t005). No, 11, pp. 
825-820). —^The possibility of sul)stituting for oats a commercial fei‘d made up 
of (JO per cent molasses, 20 per cent corn fetnl, and 20 per cent linsi*ed meal 
was studied with horses l)eionging to the military and war scliool at IJrussels. 

Judged by the weight of tlie animals, the author concluded that the normal 
ration made up of .5.5 kg. oats, O.G kg. bran, 3.0 kg. hay, and 0.2 kg. <*hopi)ed 
straw was sutlicient for their netnls. When about half the oats was replaced 
with the moljlsses feed somewhat greater gains were maiie than on the normal 
ration. The molasses ration had no marked effect on thi* amount of watei* 
wnsumed. 

The influence of crushing on the digestibility of oats, L. (jRANDEAir {Jour. 
Ayr. Prat., n. ser., 10 (t005). No. 5i, pp. 177-710, fly. t).~ According to the 
author’s investigations crushing oats increase's tiieir digestii)ility when fed to 
horses. He states that they have lK*en fed with satisfactory r(*suUs for sonu' 
years by the Paris Cab Company and have effected a decided saving. 

Report of manager of the poultry department, W. U. Craham {Ann. Jtpt. 
Ontario A(rr, Cot. and Eupt. Farm, 3/ {1005), pp. 218-1 JO, flyx. 5). —Th(' class¬ 
room work in poultry and the general treatment of the college breeding stock 
are discussed, and experimental work with incubators, with poultry houses, and 
with different rations for fattening chickens is rej)orted. 

Many of the incubator chicktms wc're alD'cted with wiiite diarrhea, and it 
seemed iwssible tliat incubators oi)erated in l)adly ventilated rooms were the 
cause, though the exi>erlinents undertaken did not lead to definite conclusions. 
However, well-ventilated rooms wdiich are not very moist, an even temimrature 
for the incubators, and frc*sh air for tla* chickens from the tii’st day of hatching 
are recommended, as well as healthy eggs from vigorous stock and the avoidam.'o 
of sloppy foods. Scalded milk, boile<l rice, and rice water are, in the author’s 
opinion, at times excellent preventives for this trouble, wliich was apparently 
not of bacterial origin. 

When different sorts of poultry houses were tested, “ the use of straw over¬ 
head was effectual in keeping the houses dry. The coldest house . . . provtMl 
to be the most satisfactory in both the number of eggs produced, the fertility of 
the eggs, and also in the general health of the l)irds. . . . (Jrass runs at the 
north of the houses are not equal to runs on the south, especially in the late 
autumn when the wind blows in one door and out of the oi)posite.’’ 

The rations used for fattening chickens are described, and the results obtained 
with a number of rations mixed witli sweet skim milk, sour skim milk, whey, 
and water are given, 19 lots of 12 chickens each being usimI and the test cover¬ 
ing 3 weeks. A ration of equal parts corn meal, oatmeal, and shorts mixed with 
whey was the cheapest, a pound of gain costing 4 cts. A mixture of equal parts 
of ground corn, oats, and barley mixed with water was the dearest, a pound of 
gain costing 12.34 cts. The grain reejuired per pound of gain was also greatest 
with this ration, being 10.73 lbs. The smallest amount, 2.5 lbs., was required 
with equal parts of shorts, corn meal, and oatmeal, with 25 per cent of |)eef 
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“ Sour skim milk, i. e., milk that is thickened, is without doubt the l)est liquid 
to mix with rations where a uniform product is wanted, and more so 

where whiUvfleshcHl chickens are lii demand. Sweet skim milk has not a 
feeding value for gi*own chickens e<iual to sour milk. Whey is a better food 
than is generally considered. Tlie results api)ear to indicate that it aids 
digestion. Whey and i)ork scrap have not given the results exi)ected, and . . . 
this <‘omblnatlon [is not recoininendedl. Where i)ork scrap and btHjf scrap 
can be procured ajt reasonable cost, say 2 cts. or less per pound, they are good 
value, especially where a yellowisli tlesh is in demand. Grain mixtures only 
mixed with water an^ not economical eonsidering this test.^’ 

Artificial incubation, E. IhiowN (./oar. Bd. Afn\ [L(mdon], 12 {lOO/i), No, 2, 
pp, ftp. i, di/mn, .i).—q'he results of ineubation experiments carried on at 

the Reading (U)llege Poultry Farm are summarized. 

“ The results of the year’s operations have been eminently satisfactory, and 
to secure with so large a number an average of 70.82 per cent is indicative of 
the su<‘cess attemling the use of artificial methods of hatt'hing under suitable 
conditions and with well-made reliable ma<‘hines. 

“ Hens have chiefly been employed for the hatching of duc'klings, and the 
extent of observations with incubators was too limitinl to make any spei*ial 
records.” 

Hints to poultry raisers, G. A. Betx (T. Depi, Ayr,, Bur. Anim, Indus. 
(*irc. 82, pp. S). —Varieties, poultry iiouses, fetnling of hens, and the feeding of 
young chi<*ks are the topics discusstnl in this general summary of data. 

The marketing of poultry products, F. H. Stoneburn (Connecticut Storrs 
AS7tt. Bui. pp. 28, fipH. 8).—In this discussion of marketing ix^ultry protlucts, 
the author considers ( hoice of markets, prices, methods of ebassifying and pack¬ 
ing eggs, methods of killing, dressing, and shipping poultry, market c*onditions 
with reference to chickens of different ages, cai)ons, turkeys, geese, ducks, 
guinea f<»vvls, and s<iuabs, and related questions. 

The author calls attention, in discussing the utilization of by-products, to 
the fact that the fresh blood obtained when the chickens are killed may advan- 
<ag(H)Usly be ftnl to live poultry. ” Rec.ause of tlie high percentage of jn’oteln 
it contains, it is especially valuable as food f<»r Ijiying and young stock. It can 
be most conveniently fed by mixing in the mash feeil.” 

The losses in weight in killing and dressing cocks, cockerels, hens, and 
pullets were recoi*ded. On an average the wtMgld of the birds l>led and plucked 
was 0.4 iier cent less tlian the live weight. With the intestines, head, and feet 
lemoved, tlie dressed birds weighed 2,^>.2 iier cent less than alive. 

Poultry and pigeon-squab combination, M. K. Royer (Rel. Poultry Jour.. 
12 (liiOii), No, 12, pp. 121t‘)-12Ji8, fiys. li). —On the basis of exiierlence, the author 
l)elieves that squab and iK)ultry raising may be siiceessfully combined. The 
care of breeding stock, preparation of squabs for the market, and related ques¬ 
tions are discussed. 

Breeding wood ducks, S. I>. Talbot (Rel. Poultry Jour., 12 (1906), No. 11, 
p. 1128). —On the basis of exi)erience the autlior states that wood ducks can be 
successfully raiscMl in captivity. 

A yard having bushes as shelter should be provide<l and inclosed with netting. 
In short, an attempt should be made to approximate their natural surroundings 
as closely as i)raetleal)le. A house is not needed, but some shelter is useful in 
winter. The birds do not lay until they are two years old. The yards should be 
covered with wire netting, or if this Is not convenient the wing may be unjointed 
at the first joint to prevent flight. 

Baising gpiinea fowls, Jennie O’Conner {Texas Farm and Ranch, 2J (1906), 
No, 6, p, 14),-—In u discussion of the feeding and care of guinea fowls the 
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author states that mites and lice are more dangerous for these birds than fot 
other classes of poultry and that precaiitl<.ns should l>e taken to keep them 
free from such pests. 
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Gluten and cotton-seed meal with silage, hay, and stover for dairy cows, 
A. M. Soule and J. R. Fain (Virffinia Hta. JUtJ. UG, />/>. SO, fins. ifP.—Tlie 
author reiMirts a feeding experiment and dis<-uss(*s at some length the feeding 
of dairy cows witli special referen<*e to Virginia (‘onditimis. 

Four lots of r» cows each were fed experimentally for 120 days. The cows 
in lot 1 consumed on an average S.1S ll>s. of gluten and corn-and-coh meal, 5.7a 
lbs. of silage, and 0.57 11)S. of hay; the cows in lot 2, 0.01 lbs. of cotton-siH'd 
and corn-and-cob meal, 5.71 lbs. of silage, and 0.45 lbs. of hay; the cows in 
lot 3, 8.82 ll)S. gluten and corn-and-col) meal, 5.70 lbs. silage, and 2.(il ll>s. of 
stover; and the cows in lot 4, 0.S5 lbs. of <*otton-seed and corn-and-cob meal, 
5.52 lbs. of silage, and 3.35 ll)s. of stover, (ilnten meal was tluM*efore contrasted 
with cotton-seed meal and hay with stover. 

Combining the groups with reference to the iiay and stover, it was found 
that the lowest amount of food consumed per gallon of milk and iMUind of 
butter produced was shown I>y the lots fed hay, and that the net cost of a gallon 
of milk and a pound of butter was less with the hay ration than with the stover 
ration. The differeiue, however, was md marked, indicating clearly, accoixllng 
to the author, that a good (luality of corn stover can often be fed with practically 
as good results as timothy hay. 

Combining the lots witli reference to the gluten meal and cotton-seed nuMil 
the results showed a slight dilTeremv in favor of the cotton-seed meal. The 
total amount of food consumed, as w(‘ll as the net cost per ]>onnd of l)utier and 
gallon of milk, was, however, pnictically the same in each case. At the prl(*es 
quoted, however, it was considered that tlie cotton-seed meal should be given the 
preference. 

“ The experiment also seems to indicate quite clearly that foodstuffs may be 
proiierly compareil on the basis of the digestible fu’otein they contain, which 
is in line with a numl)er of feeding exiHnaments previously made, and would 
seem to be a safe conclusion to draw.^’ 

Dried beet pulp as a substitute for corn silage; dried beet pulp v. dried 
molasses beet pulp; dried molasses beet pulp v. hominy meal, G. A. Biixinos 
(New? Jersey ^tas, Bui. iN.O, yp, s), pi. /).—A comparative test of dried beet 
pulp and corn silage was made with two lots of two cows each during 2 periods 
of 15 days each. 

The beet-pulp ration consisted of 9 lbs. of pulp, 10 lbs. of mixed hay, 10.5 lbs. 
of mixed feed, and the silage ration of 45 lbs. of silage, 5 lbs, of mixed hay and 
the same amount of mixed feed. The pulp ration produced 10.2 per cent more 
milk and 9.7 per c‘ent more butter than the silag(i ration, but the cost was 
greater. On the silage ration the c-ost of 100 lbs. of milk was 2.8 cts. less and 
the cost of 1 lb of butter 0.01 ct. less than when the pulp ration was fed. 

In the second experiment of a simihar nature a comparison was made of dried 
beet pulp and dried molasses beet pulp, and in the third test dried molasses beet 
pulp was compared with hominy meal. The last two experiments presented 
here In abstract form have been noted from another source (E. S. U., 17, p. 394). 

Alfalfa hay v. purchased feeds, G. A. Billings {New Jersey Bias. BuL 190, 
pp. 19-81, pi. 1), —A feeding exiicriinent was made with 8 cows during tk) days 
for the purpose of securing additional data on the value of home-grown alfalfa 
ligy. Previous comparisons of home-grown and purchased feeds were reported 
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In Bulletins 148, IGl, and 174 of the station (E. S. 11.. i:i, p. 17(1; 14, p. 604; 16, 
p. 208). 

The alfalfa ration (consisted of 14 Ihs. alfalfa hay, .‘55 Ihs. corn slla^^c, and 2^ 
lbs. cotton-seed meal. The purchased feed ration consisted of 40 lbs. corn silage, 
7 lbs. cornstalks, 4J 1I)S. wheat bran, 4^ lbs. dried brewers* gniins, and 2 lbs. 
cotton-seed meal. The av(*rage dally yield per (*ow on the alfalfa ration was 
26..‘5 lbs. of milk, containing 4 per cent of fat, and on the feed ration 27.0 lbs. of 
milk, containing 4.15 per cent of fat. With alfalfa hay at .1^6 per ton (the esti¬ 
mated cost of production) the cost of producing 100 lbs. of milk from this ration 
was 47.6 cts., wliile (he cost of milk pniduction on the fet'd ration was 71.8 
cts. per 100 lbs. of milk. 

The cost of producing 1 11). of butter on the twt> rations was respectively 
10.17 and 11.86 cts. (^)mparing the results of the i)res(*nt with the earlier 
('XiM'rlments it was found that the saving in cost of production !)y home-grown 
feeds over i)urchased ft'cds was 22.4 per cent for milk and 20.2 i)er cent tor 
butter. Indicating the great advantage of growing proh'in fet'ds. 

Forage and soiling experiments, 1004, (1. Watson and T. I. Mairs 
{Prnnftylvania Slit, Uni. 7.7, py. /2).-—The f«)rag<‘ crops grown during the sea¬ 
son were as follows: Flat i)ea.s, peas and oat.s, peas and barley, clover, cowpeas 
and sorghum, and (*owpeas. Notes are given on tlie culture of eacli of these 
crops and the yields are reported in tabular form. 

The crops \\N*re fed to 5 cows and ilata are given showing the production by 
each. Similar tests were made in 1602 and 196.‘5 (K. S. U., 15, p. 068; 17, p. ‘285). 
Of the croi)s grown during the year.s, sorghum and cowi)eas produced the 
largest yield of green substance per acre and alfalfa the greatest weight of 
air-dry suhstance. Both crops are considered very satisfactory, as green forage. 
(*orn grown as a single crop ranked second in the production of air-dry matter. 
Field peas and oats are also consi<lered very satisfactory fi(‘Id croi)s. Flat peas 
and rape are not recommeiKh'd. Cowpeas are considered preferable to soy 
beans. 

Feeding experiments with milch cows, J. Hansen {LaiuUc. JaJirh.. S5 
(190(i), No. i-2, pp. /2.7-/5«S).—Several feeding stuffs were com|)ared by fetnling 
in successive i)eriods in experiments with 6 cows, lasting in all 142 days. 

The feeding stuffs used wc're wheat bran, cocoanut cake, “ Maizeiia,” fat- 
free ])alm-nut meal, and palm-nut cake. When fed in quantiti<'s having the 
same amount of digestible nutrients, the different feeding stuffs exerted, accord¬ 
ing to the conclusions reached l)y the author, a very unequal influence upon the 
yield of milk. Independent of the amount of nutrients contained, the feeding 
stuffs were considertMl as having a specifle Influence on milk production, both 
as regards the yield of milk and the fat content of the milk. 

As compared with wheat l)ran “ Malzena *’ increased yield of milk, but 
decreased the percentage of fat. The cowanut cake and the residues fi'om the 
manufacture of palm oil produced practically the same amount of milk as the 
wheat bran, but increased to a marked extent the fat content of the milk. Com¬ 
pared on the basis of digestible nutrients cocoanut cake produced no better 
results than the residues from palm oil manufacture. The palm-nut cake 
obtained by pressure had the same influence as the palm-nut meal obtained by 
extraction. 

Experiments on feeding dairy cows, .0. B. Jones (Aft,?, in Dairy, 18 (1906), 
No, 206t p, S9), —The feecllng exi)erimenta included 20 cows and covered in all a 
period of 48 weeks. Some of the general inclusions reached are in substance 
as follows: 

A heavy grain ration of 12 lbs. or more may cause an increase in the yield of 
milk but not always with pmAt. The limit beyond which it is unprofitable to 
Increase the allowance of concentrated feeds was not ascertained, but It may be 
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regarded as certain that 12 lbs. per 1.000 lbs. live weight la, on the average, 
excessive. It la considereil doubtful If an Increase In the amount of grain has 
any appreciable influence upon the quality of the milk. 

The morning milk of an av(*rage l(»t of cows, even when well fed, may fre¬ 
quently be under the standard in butter fat during the earlier part of the lacta¬ 
tion period and an increased amount of grain causes but little improvement in 
this resi>ect. The gain in live weight of cows fed a heavy grain ration was 
much greater toward the end of the lactation period. ^Phe results, therefore, 
are in favor of the practice of feeding dairy cows grain rations largely in pro¬ 
portion to the amount of milk i)roduced. ^ 

The sec*ond series of experinuaits reported related to the effect upon the 
quantity and quality of milk of cMiual and unequal intervals between milkings. 
One lot of n cows was milked at 0 a. m. and 4 p. m. and another lot at 0 a. m. 
and (» p. m. When tlie Intervals were (Mpial the morning milk contained on an 
average 4 per cent of fat and when unequal 3.0 per cent, conflrming results 
obtained elsewhere. 

Contribution to the manner of conducting practical feeding experiments 
with milch cows, A. OsTKRAfAVKR ((hierr. A/o1h‘. Ziff., IS (JOOS), Not*. 2, pp. 

3, pp. 29, 30). —This article summarizes briefly the results of ir» fee<ling 
exi>erinients in dilferent i)arts of Aioravia. Each test lasted 120 days divided 
into r» iKM-iods. During the second and fourth periods the value of st^ame cake 
was tested. In all 0.‘1 cows were used in the trials. The results were favorable 
to the feeding of sesame cake, hut are discussed mainly with a view to showing 
the value <»f conducting ]ira<‘tical tests of this kind. 

On the influence of feeding stuffs on milk and milk products, A. Burr 
(Molk. Ztf/.. 19 (1903), Nos. J/0, pp. 1025, 1026: 1/5, pp. 111,7, 111,8: 1,9, pp. 121,3, 
1241,: 50, pp. 1267, 1268: 5t, pp. 1295-1297). —This summarizes considerable 
information on the effects of feeding cows potato(*s, iK)tato vines, potato pulp, 
the residue from the manufacture of alcohol from iK)tatoes, root crops, beet pulp, 
molasses, artichokes, various leguminous crops, and other feeding stuffs. 

Dairy cow demonstration of the Louisiana Purchase Exposition, E. II. Far¬ 
rington (Port Aikhisoti, Wis.: W. D. Hoard Co., 1905, pp. 61,, flffn. 25). —^l^hls 
reiKjrt contains the supplementary regulations governing the tests, the general 
plan on wliich the demonstration was c*onducted, analyses of the feeding stuffs 
used, and tlie daily records of the herds, which consisted of o Ri )wn Swiss cows, 
1.5 Holstein cows, 2,5 .T(*rsey cows, and 2<) Shorthorn cows. q:'he test lasted 120 
days. The following table siuninarizes some of the data obtained: 

Hccord of thr h(s1,.puin'Vi<t, and arrrapr cow in each herd. 



Daily 
yield of 
milk. 

Fat con¬ 
tent of 
milk. 

Daily 
yield of 
fat. 

Daily 
yield of 
rmtter. 

Daily 
yield of 
solids- 
not-fat. 

PfK)d 
cost of 
milki^er 
quart. 

Pood 
cost of 
butter 
per 

I>ound. 

Brown Swiss; 

TMs. 

P. vt. 

TM. 

TJiH. 

IJ>H. 

(■ts. 

Cts. 

Best cow. 

51.0 

3.40 

1.74M 

2.042 

4.363 

1.00 

18.6 

Poorest cow. 1 

:j«.5 

:i.80 

1.477 

1.731 

.3.685 

1.39 

15.6 

Average t;t)w. 

Holstein: 

44.2 

3.62 

1.500 

1.870 

3.019 

1.24 

14.7 

Best cow__ 

! «7,5 

3.60 

2.356 

2.753 

5.171 

.90 

11.0 

Poorest cow. 

47.1 

3.20 

1.507 

1.756 

3.614 

1.22 

16.4 

Average cow. 

Jersey: 

5 : 1.4 

.3.43 

1.832 

2.120 

4.239 

1.07 

18.6 

B^tcow. 

4H.4 

4.80 

2.334 

2.760 

4. .357 

1.10 

9.7 

Poorest cow. 

Average cow. 

Shorthorn: 

a8.8 

41.5 

4.10 

4.70 

1.615 

1.036 

1.898 

2.280 

3.441 

8.634 

1.30 

1.16 

18.2 

10.6 

Best cow. 

Poorest cow. 

4.3.4 

21.4 

4.00 

3.00 

1.737 

.843 

2.037 

.088 

3.720 

1.902 

1.00 

2.16 

11.7 
28 4 

Average cow. 

34.0 

3.80 

1.277 

1.495 

2.960 

1.32 

16.8 
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Official tests of dairy cows, 1004-5, F. W. Woix (Wisconsin Sta, Bui, ISl, 
pp, 46, fif/s, 20 ).—During the year 8(M tests were made of 3r)(> eows of which 
245 were Holstein, 93 Guernsey, 9 Jersey, 7 grades, 1 Shorthorn, and 1 Red Poll. 
The tests are reported In detail and illustrations are given of many of the cows. 
The rules regarding the conduct of the dairy tests are appended. 

Beport of the professor of dairy husbandry, II. II. Dean (Ann. Ilpt. Ontario 
Agr, Col. and Expt. Farm, 31 (WO.')), pp. j06-1 S3 ).—^Brief notes are given on the 
work of the dairy department during the j^^ar, and experiments in laitter mak¬ 
ing, cheese making, and feeding cows are reporttHl. 

Experiments in hutter making (pp. 107-115).—In 5 experiments a C'omparisoii 
was made of churning pasteurized sweet (‘ream directly after adding 20 to 25 
per (?ent of culture with similar cream ripened in the usual way after adding 
the same amount of culture. The results of the i)resent exi)eriments as well as 
those of the previous year (E. S. U., 17, p. 178) showed that a hutter of better 
keeping quality was produced from the sweet cre^am than from the ripened 
cream, although the yield was not (piite so gn^at. 

Experiments were condiK^twl to determine the relative value of churning 
sweet cream without any culture and with the addition of 10, 20, and 30 per 
cent of culture. The sweet cream lots churned in less time and at lower tem¬ 
perature than the other lots. The loss of fat in the hiittermilk decreascMl as the 
amounts of culture added increased. The slight differeiU'e in the quality of the 
hutter from the different lots was In favor of the addition of 30 per cent of 
(‘ulture. 

Pasteurization of milk was (.‘ompared with pasteurization of cream. The 
results showed very little difference in the (piality of tla* hutter. As the pas¬ 
teurization of cream and skim milk si^parately is considered more conv(Mii(»nt, 
this method is recommended for creameries. 

Ripe cream was i)asteuriz(*d at tempe^ratures of 130, 140, 100, and 180° F. 
The pasteurization made little or no diffenmee in the acidity of the cream nor 
in the time re(iuired for churning. The greatest loss of fat was from cream 
heated to 140° and the highest yield of laitter from civam jiasteuriziHl at 180°. 
There was apiiarently not much difference in the quality of the hutter from the 
4 lots. The author, tli(*refore, iwcanmends a temp(»rature of 180 to 18.5° for 
the pastimrization of ripe cream, hut considers it better, howev(»r, to pasteurize 
the cream when sweet. 

In continuation of (experiments with hutter preservatives, previously noted 
(E. S. R., 17, p. 182), tests were made of salt, borax, boric acid, mixtures of 
borax and boric acid, mixtur<‘s of liorax, boric acid and common salt, mixtures 
of a commercial i)reservative and common salt, and 3 commercial i)reservatives. 
The results are tabulated and lead to conclusions similar t<> those previously 
quoted. The author is not prepar(*d at present to n^connnend pivservatlves 
other than common salt for hutter to lie used for home consumption, hut con¬ 
siders it an advantage to use 0.25 jier cent boron preservatives in unsalted 
hutter for exiwrt. 

Five ex|)eriments were made in* regard to increasing the percentage of water 
In butter. The water content of the hutter was not increased by having a stream 
of cold water playing uixm the hutter while it was being worked. In only 2 
instances was there an increase in the water content as the result of washing 
and working at the same time. 

A comparison was made of 2 combined churns, the results lieing practically 
the same for both. 

Experiments in cheese making (pp. 115-120).—Rennet was compared with 
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pepsin for coagulating milk in cheese making. The yield of clieesc was slightly 
greater and the quality somewhat better wlien rennet was used. Pei)sin Is not 
recommended as a substitute for standard rennet inasnuich as it is much more 
difficult to prepare for use and does not k<‘ep well when dissolved. 

In continuation of experiments during the 2 previous years comparisons were 
made of and oz. of rennet per 1,(XK) lbs. of milk. The results showed very 
little difference in the yield of marketable clieese or in thC quality as a result 
of using double tlie ordinary amount of rennet. 

Nine tests were made to compare milling curds crosswise, and lengthwise, the 
lesults showing little or no difference in the two methods, thirds milled length 
wise lost alK)ut O.r) p<»r cent more in weight. 

Experiments were again made with chet'se containing normal and exwssive 
amounts of moisture. The results of the exiK*riments are considered as indi¬ 
cating that the average i)ercentages of moisture, 45 at dii)ping and 84 in tlie 
green cheese, may be increased without injuring the quality of the cheese if 
riiiened in cold storage at about 40° F. It is stated that a rai)ld method of 
ascertaining approximately the amount of moisture in curd at dipping has l)e<Mi 
discovered, but that experiments will be conducted for another season before 
the results are reported. 

In 18 experiments curds were heated at temperatures ranging from 101 to 
110° as c'onqiare^l with the temperature of 08 to 100° ordinarily employed. (h)ok- 
ing at temiKH*atures aiiove i(M)° t(Mi(h»d to che(*k tlie develoiiment of acid, de- 
creastHl the yield of clieese, and did not improve the quality. 

In 10 experiments tlie effect of different degrees of acidity of curds at the 
time of salting was studied. The results showed that the greater the amount 
of acidity at the time of salting the less was the yield of cheese. The quality of 
the chet‘se, however, was apiiarently more satisfactory wiien the actdlty was 
comparatively higli, less than 1 iier cent showing a tendency toward a poorer 
quality of cheese. 

In 10 experiments further comparative tests were made of ripening cheese 
at different temperatures. The conclusion is drawn from the results obtained 
during the 3 years that the lower the uniform temiierature at which cheese can 
be ripened economically, the iiotter will be the ciuality of the cheese, and the 
less the loss in weiglit during rii»ening. 

Further exiieriments were also made on moving cheese from the ordinary 
curing rwmi to c*old storage at the end of 1 week. Very little diffcTence was 
observed in the quality of the cheese whether placed directly in cold storage 
or removed to cold storage at the end of 1 w€»ek. 'Phe conclusion is therefore 
drawn that cheese may be moved once a weede to cold storage without inter¬ 
fering with the quality of the cheese, although the shrinkage will be greater. 

Comparative tc»sts for the third year were made on placing cheese on shelves 
and boxing directly from the press. The results agree with the previous exi)er!- 
inents and Indicate, according to the author, that it is quite practicable to put 
cheese into a clean, dry l)ox and place in cold storage at 40°. The development 
of mold is considered an objection to the method. Boxing directly from the 
press reduces the loss from shrinkage. 

Exi)erlment8 in paraffining cheese showed that this method decreaseil the 
loss in weight but also lowered the quality of the cheese. It is considered 
doubtful if paraffining cheese la advisable for the ordinary cheese maker. 

Experiments in dairy stable (pp. 120-1.31).—in tests with 4 calves a compari¬ 
son was made of bran, oats, and oil cake with bran and Blatchford calf meal 
with and without skim milk. The conclusion is drawn from the results of 
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the experiments that thrifty calves for the dairy may be reared on skim milk, 
wheat bran, ground oats, and a little oil cake or flaxseed meal, after getting a 
start for about .*5 weeks on whole milk. 

Comparative tests were made of daily rations of 4, 8, and 12 lbs. of a grain 
mixture (?onsiHting of bran 4 parts, oats 3 parts, and oil cake 1 part. The 
fat content of the milk was practically the same in each instance. The highest 
daily yield per (•ow was from the largest amount of grain, but the avt»rage cost 
per 100 lbs. of milk was 08.1 cts. as compared with 51.4 and 45.4 cts. for the 
rations (containing 8 and 4 lbs. of grain, respectively. It is believed that about 
S lbs. p(»r day is the proper amount for average cows. 

A test was made of a conim(*rcial feeding stuff designated sugar and flaxseed 
m(*al. 'J'he addition of 11 ll>s. of this material to the ivgular ration did not 
increase the yield of milk. 

Dairy herd rnard (pp. 131-133).—Records are given of a dairy herd of 24 
cows for 1 y(^ar. The yield of individual cows ranged from 10,240 lbs. of milk 
to 3,310 ll)s. and the i)roflt on milk over cost of food from $117.78 to $34.84. 

The milk scales, the milk sheet, and the Babcock test for the farmers of 
South Carolina, R. II. Rawl (Soutk Carolina Sta. Hal. />.>, />/>. i7, fiys. 12 ).— 
This l)nlletin (U'serihes and Illustrates methods of obtaining and keeping dairy 
h(»rd n'cords. 

The chemical composition of colostrum with especial reference to the 
proteids, K. WiNTKRSTKfN and K. 8tri(’ki.kii {Ztsvhr. Physiol. Chem., J/1 (1906), 
\'o. /, yy. r>S-S2 ).—Methods of analysis are described and references are made 
to the more important <*ontrihutions to the literature of this subject. 

From the proteids of <x)lostrum coagulated by heat the authors obtained by 
hydrolysis, aliinln, aminovalerianlc acid, leucin, pyrrolldin-carbo.vylie acid, 
s<‘rin, pluMiyialanin, tyrosin, aspartic acid, glutaminic acid, cystin, and other 
unidentifl(Hl amino acids, arglnin, histidin, lysin, tryptophan, and ammonia. 
Tliese proteid substanc(‘s (‘ontain. in addition, one or more carbohydrate radicals. 

Folostrum was found to contain the following constituents: Casein, albumin, 
globulin, fat, free-fatty acids, lecithin, choh'sterin, glycerol-phosphoric acid, 
milk sugar, and urea. The following were not found: Tyrosin, cholin, nu(‘lein, 
and hexoii bases. Aside from milk sugar, no other optically active carbo¬ 
hydrate capable of reducing Fehling’s solution was found. 

Taint in milk due to contamination by copper, J. Golding and E. Feilmann 
(Jotir. aVoc. Chrm. Indus., 2'/ (1905), No. 2'/, pp. 12 ^ 0 , J2S6, fly. /). — A bad flavor 
in milk was traced to the use of a ciniler from which much of the tin was worn 
off, exiK)slng the copper. 

This suggested an investigation to determine the action of milk on copi>er In 
which it was found that milk is capable of dissolving from 1 to over 100 parts of 
copper per million of milk. The (luantlty of copper passing into solution was 
much greater when the milk was exposed to the air. The taint originally 
observed in milk was reprodu<,*(?d exiwrimentally in milk exposed to the influ¬ 
ence of copiier. A i>cculiar flavor developed in 10 to 18 hours after such con¬ 
tamination. 

A bacteriological study was made of milk in which the characteristic flavor 
was present. The presence of copper was found esiiecially unfavorable to the 
development of lactic-acid bacteria, and therefore tended to delay the souring 
of the milk. When, however, milk was heavily inoculated with lactic-acid 
bacteria, the milk soured without the development of the iieculiar flavor men¬ 
tioned. The origin of this flavor is attributed in part to the development of 
bacteria as Influenced by the presence of copper and in part to a direct influ¬ 
ence of the copper. 
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Fat content of separator slime, P. Gordan {Mttchto. Zentbh, 1 {1905), T^o, 
11, p, ^90). —A niicrosc*opi(*al oxamliiatloii of separator slime showed the i)re8- 
ence of large minibors of fat globules. Determinations by the Gerber method 
showed the presence of 10 to 10 gm. of fat per kilogram of separator slime. 

Milk and butter preservatives, R. IIarcourt {Ann. Rpt. Ontario Apr, Col. 
and Expt. Farm, St {1905), pp. 69, 70). —In 20 samples of commercial preserv¬ 
atives examino<l, sodium chlorid and sodium bicarl>onate were almost invariably 
present in largo (luantities, tiie amount of <*ommon salt being often over 20 jier 
cent. ' The l)oron com])ounds regularly i>resent were not determined. 

Investigations on the preservation of milk samples,*' M.'Sikofeld {Milcliw. 
Zcntbh, 1 {1905), No. 11, pp. ItSS-J/OS). —rom]>arativo tests were made of for¬ 
malin and ix)tassium l)ichromate. The results were interpretetl as showing that 
formalin Is tlie most satisfactory preservative for this puriwse. The author 
recommends the addition of only 2 to drops of th(» commercial solution diluted 
one-half with water to 100 cc. of milk. 

The adulteration of butter, (•. Simmonds {Nature [Lfmdoti], 7S (1906), No. 
189S, pp. Ji66-fi68). — This is a concise presentation of nuMlern methods employetl 
in the adultt‘raiit)ii of Imtter and of the means adopteil or suggested for the 
prevention of this fraud. 

Some of the factors that control the water content of butter, F. T. Smn’T, 
C. F. Whitley, and A. T. Oharron {Canada Dept. Agr., Dairy Comr. Branch 
'Bui. 8, pp. 10). —^IMie factors studied exiK'rimentally were the temiKwature of 
churning, temperature of wash water, size of granules when churning was 
stopped, length of time between salting and final working, and the effects of 
varying amounts of salt. 

From the comparison of high and low churning temperatures and high and 
low temperatures of wash water it was concluded that the higher the churning 
temperature, within reasonable limits, the higher the water content of tlie 
butter; that the higher water content, due to a iiiglier churning temjierature, 
may be reduced to a certain extent though not to a safe Jimount by a low tem¬ 
perature wash water; and that a high churning temperature causes a greater 
loss of fat in the buttermilk. 

Butter W'as churned to tlie size of clover st'ed, corn grains, and walnuts, the 
results showing that the larger the granules the higher the water content of tlie 
butter. Butter worked 24 h<mrs after salting contained 11.78 ])er cent of water 
as compared with 13.42 i»er cent in butter worked 2 hours after salting. Butter 
salted at once and worked after 24 hours contained 11.01 i)er cent of water, 
while butter worked slightly immediately after churning, and salted and worked 
after 24 hours contained 12.51 iK‘r cent of water. Tliese results show, there¬ 
fore, that the length of time between salting and working is an important factor 
In reducing the water content of l)utter. Allowing butter to drip for 10, 1.5, or 
30 minutes did not materially affect tlie WLuter content. 

Butter salted at the rate of 1 oz. per iKuind and workwl 2 hours after salting 
contains slightly more water than butter salted at the rate of 1 oz. per pound 
and worked after the same interval. There was practically no difference, how¬ 
ever, when the 2 lots were w^orked 24 hours after salting. Butter not salted 
contained slightly more water than butter salted at the rate of 1 oz. per pound. 
A slight working of butter before salting did not appear to affect materially the 
water content of the butter. The results on the whole show that there is a very 
distinct relation betw’cen the jirocess of manufacture and the water content of 
the butter. 

The constituents of Emnxenthal cheese, K. Wintebstein and W. Bissegobb 
{Ztachr. Phyniol. Ghem., J,7 {1906), No. 1, pp. 23^7).—Reference is made to 
previous investigations on the nitrogenous constituents of Emmenthal cheese 
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(E. S. H., ir», p. llXi), iiiethodH of quantitative analyniH used are described lii 
detail and the results obtained are reported, 'riie followinj; table shows the 
nitrogenous eonstit\ients calculated to fat, ash, and water-free substance: 


Nitragenoux conxtituentx in Emmenthal cheex<\ 


Total nitrogen. 

Total proteid nitrogen. 

Nitrogen in coagulable probdrle . 

Nitrogen in peptones. 

Nitrogen in basest.... 

Nitrogen in lysin... 

Nitrogen in ammonia. 

Nitrogen in amino acids. 

Nitrogen in purin bases_ 

Nitrogen in water extract 


Nitrogen in pbospbotungstic, pi'eclpitato from water extract 
Water soluble organic; material_ ___ 


r?. 


Ago of 

c!boes<i. 

8 months. 

11 months. 

Per cent. 

iVr rent. 

14.48 

14.7J1 

ll.fiT 

11.57 

.45 

.28 

1.04 

.82 

1.13 

1.07 

.56 

.47 

.INI 

.48 

1.50 

1.74 

.(W 

.03 

4.32 

4.28 


2.25 

22.76 

26.02 


“Nitrogen in the precipitaU^ by ithoHi)botungsti<‘ a<'id iiicludiiig, in a<l(litioii to th<‘ liascis, 
lysin, totramothylendiamin, iMintamethylendlamin, other deconqwsition prodiic'ts, and choliii 


On the presence of acid and rennet producing bacteria in ripening cheese^ 

(ioKiNi {Milchir. ZrtithL, 1 {V.Hh’t), A'o. //, pg. '//>'/-'//IN).- Notes arc given on 
the different types of bacteria capable of pmdncing acid and rennet in cdiw'se. 
These include different forms of cocci and a siM)re-forining bacillus designated 
litwUluH arhlifiranx presamigetivH casri. Tbr(‘o groups of milk bacteria are 
recognized—lactic-acid bact(»ria, wbicli produce acid without i><.*ptonizlng the 
casein; bacteria which peptonize casein witliout producing acid, and bacteria 
which deconqtose l)oth the milk sugar and the casein. 

On thie classification of the bacteria of milk with special reference to the 
acid and rennet producing bacteria^ A. Uodeu.a {MHvInr, Zviithl., 2 (lOOd), 
No. i, pp. 8-12). —Tills Is a discussion of the classificatioii of milk bacteria. 

The causes of ** blowing in tins of condensed milk, G. II. Petiiybridge 
{Kcon. Pror. Roy. Duhlin Noe., / (HWa), No. 7, pp. 206-320 ).—The author 
investigated the occjisional occurrence of spoiled cans of condensed milk in 
the i)roduct of one factory, and found the cause to he yeasts which were not 
introduced into the milk with the cane sugar used and which were not inhib¬ 
ited in their activity by increasing concentration of the cane sugar. 

The source of the yeasts was apparently the original milk supply. As the 
destruction of the yeasts by heat during the manufacture of nnidensed milk 
was not i)ractlcahlc, more careful attention was paid to the condition of the 
milk supply and a considerable improvement followed the rejection of dirty 
milk. 

Annual report on the investigations and progress of the manufacture of 
sugar, .1. Bock (Jahreshcr. Zuckerfahrik. [»S7tf#aaicrl, 44 {190 J^). pp. X-\-301 .figs. 

—tqiapter 1 of this review of the literature of sugar making for 1004 deals 
with the agricultural features of the industry, chapter 2 with tlie technology 
of sugar making, and chapter 3 with chemical methods and investigations. 
Two concluding chapters contain a list of patents relating to the sugar industry 
and statistical matter. 

The manufacture of cane sirup, B. B. Ross {Alahaina College 8ta. Bui. ISS, 
pp. H3-t68, figs. 2). —The author discusses the different steps in the manufac¬ 
ture of cane sirup, making numerous suggestions for the improvement of 
methods in common use in tlie State. Some experimental work Is also reported. 

Extraction tests showed that In most cases the 2-roller and 3-roller mills 
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removed from 66 to 60 per cent of the juice. The highest extraction, approxi¬ 
mately 75 i>er cent, was secured with a 5-roller mill. In an earlier bulletin of 
the station a form of sulphuring apparatus was described (E. S. U., 7, p. 719). 
Iirthe present bulletin a still simpler form improvised from a large sirup bar¬ 
rel Is described. The station has also found it possible to employ licpiifled 
sulphurous acid as a clarifying agent. While good results may be obtained 
by the use of sulphur fumes alone it was found that better results could be 
obtained by the use of lime in addition. 

Instead of either of those methods, however, the bisulpWte of lime may be 
us'eil in the i>roiM)rtion of 1:200, although the simp is not usually so bright as 
when the juice is treated with sulphur fumes. It is stated that in many cases 
the acid j)hosi)hate of lime was used as a clarifying agent with excellent 
results. Fairly good results were obtained by the use of sand filters for the 
removal of suspended matter. The use of <*otton batting as a tilter for the hot 
simp was tested, favorable results being se<*ured. Numerous other features 
connected with the manufacture of cane sirup were also studied experimentally. 

Experiments with fermentation of fruit juices, (J. Knudsen (TUisskr, Nw'ske 
Landhr,^ 12 {Ii)05), No. .1, p/>. 222-2S0 ).—Experiments with lO kinds of pure- 
culture yeast of different origin in making wine from (*urrant, raspberry, and 
blueberry juice are rei)orted. —f. w. woi.i.. 

Chemical processes in wine making, K. Windtscii (]>ic chcmischcn Vor- 
gfitige beim Wvrdvn dvs Wvhivs. Plivningcn: Fricdrirh Find, Hioa, pg, t22 ).— 
This deals with the different kinds of sugar and acids in grape juice and elder, 
and the chemical changes taking place in these prodm*ts during fermentation 
and storage. 

The spinning and twisting of long vegetable fibers, II. U. Charter (London: 
Charles Oriffin Co., Ltd.; Philadelphia: d. 7?. JAppineott Co., IPO), pp. .VlV-f 
360, pis. 10, figs. 151). —This book is a practical manual of the most modern 
methods as applied to the liackling, carding, preparing, spinning, and twisting 
of flax, hemp, jute, tow, and ramie. 

VETERINARY MEDICINE. 

Division of veterinary science, J. A. (Iilbutit Zeal. Dept, Agr. Ann. 

Rpt., 13 (1905), pp. 152-221, figs. .}).—A detailed r(‘port is made of the veterinary 
staff of New Zealand, the work iK*rforine<l in meat inspection in conne(?tion with 
abattoirs and export slaughter houses, dairy insiHKJtion, and various investiga¬ 
tions relating to animal diseases. 

Contagious ma mm it is has spread without much control since the author’s 
previous rei)ort. It is recommended that compulsory notification be required 
for this disease together with the registration of all dairy herds, their i)eriodic 
inspection, and the sterilization and pasteurization of all milk at cnuimeries. 
The present distril)ution of the disease is briefly outlincMl. In treating mammitis 
the author recommends injections of boracic acid. Notes are also given on the 
present occurrence of blackleg in New Zealand. Hy means of preventive 
vaccination the mortality of this disease has been reduced to the extent of 75 
per cent. 

A brief account is also given of anthrax, hepatic cirrhosis, tuberculosis, abor¬ 
tion, sterility, contagious pleuro-piieumonia in lambs, a disease resembling 
braxy, cystic kidney in pigs, cancer of the eyelid and liver in fowls, hydatids 
in sheep, tetanus, various forms of cancer in calves, and pasteurellosis, in calves 
and pigs. A study of the last-named disease showed that the cause was a 
micro-organism belonging to the Pasteurella group, which produces a hemor- 
v'^irliagic septicemia. The organism appears to gain entrance through the navel 
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of new-boni calves and other animals. Subcutaneous Inoculation of the micro¬ 
organism even in large doses in calves produced only local inflammatory swell¬ 
ings with no constitutional distilliiance. I’igs fed and inoculated subcutane¬ 
ously with the cultures failed to develop any pronounced symptoms of the 
disease, while Intravenous Inoculation caused acute constitutional symptoms 
with high tenii>erature. 

.Beports of inspectors of stock for the year ended March 31, 1905, E. Clif¬ 
ton ET AL. (Nciv Zeal. Dept. Ayr. Ann. Rpt.y 13 (1005), pp. 9^-126). —Notes are 
given on the number of domestic animals in various insi)ectlon districts of New 
Zealand and also on the state of the health of animals, with particular reference 
to the more Important diseases, especially contagious abortion, mammitis, 
sheep scab, tuberculosis, etc. 

Diseases of the bone and phosphates in the feed, L. Grandeau (Jour. Ayr. 
Prat., n. ser., 9 (1905), No. 23, pp. 726, 727). —Attention is called to the variation 
in the content of pliosphoric acid in various food materials and to the relation¬ 
ship between weakness and disease of tho bone and the relative scarcity of 
phosphoric acid in the food. In general the results of various investigators 
indi(‘ate that the weak condition of the bones of domesticated animals may 
freciuently l)e attrii)!!!!^! to a lack of phosphoric acid in their food. 

Comparative study of different forms of tuberculosis, S. Arloino (Jour. 
Mdd.VH. et Zootevh., 56 (1005), Dee., pp. 705-721). —This ai’ticle is a report pre¬ 
sented l)y the author at tlie recent International Congress of Tuberculosis in 
Paris, and the report is accomi)anied by short statements by Kossel and 
Uavenel. 

The autlior, on the liasis of his Investigations, has been led to the conclusion 
lliat the differences between various races of tubercle bacilli coming from dif¬ 
ferent animals and man are slight as compared with their points of resem- 
l>lance. This variation is, therefore, looked ui)on as a mere biological function 
of the tul>ercle bacillus. The various types of tubcTcle bacilli re(‘ognized by 
different bacteriologists are considered as varit»ties of the same si)ecies. As an 
argument in favor of this position, the author states that all varieties of tuber¬ 
cle bacilli are agglutinattMl by serum from tuberculous animals or human beings. 

It is concludc*d, therefore, that human and bovine tuberculosis are of the same 
nature and int<*rtransmissihle. It is necessary to i>rotect human beings from 
infection through tuberculous meat and milk, and also to protect animals from 
human tuberculous patients. Kossel, in his report, calls attention to the differ¬ 
ences betwemi the human and bovine type of tubercle bacillus and maintains 
that bovine tul)ercuiosis is due exclusively to the bovine form of the bacillus. 
Pigs are suscei)tible to both forms, and man may become infected by tuberculous 
meat, but more frequently by tlie milk of tul>erculous cows. Uavenel states 
that the bovine tubercle bacillus may gain entrance to man and cause tubercu¬ 
lous lesions. In general, the human bacillus is much less virulent than the 
bovine form. 

Studies on tuberculosis, II, A. Koppen (Ztachr. Uyy. u. Difcctionskrank., 52 
(1905), No. 1, pp. 11I-12S). —The literature relating to the various toxins ob¬ 
tained from the tubercle bacillus is briefly reviewed in connection with a bibli¬ 
ography. The peculiar growth of tubercle bacilli on bouillon is described and 
is attributed to the fact that the bacteria acquire an abundance of nutriment 
for their rapid growth, and, therefore, the layer of the organisms shows folds 
when it reaches the sides of the test tul>es. 

A struggle with tuberculosis in domestic animals, E. Ujhelyi (Jour. Coin- 
par. Path, and Ther., 13 (1905), No. h, PP* 299-311). —In Hungary, tuberculosis 
Is said to be comparatively rare in horses, sheep, and hogs. 
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Statistics based on slaughter findings In 1902 sliowed that the number of 
tuberculous hogs was alnnit 2.2 per cent. Among cattle, however, the disease 
prevails extensively. The coiiditfons In TTniigary st^»m to make it desirable to 
apply Bang’s method in the eradication of the disease, and satisfactory results 
have l>een obtained from the use of this method on a number of estates. Sta¬ 
tistics are given showing the distribution of the disease on these estates. 

Von Behring’s method of immunization of young cattle against tubercu¬ 
losis, C. Gubkin {Prcssc 1/cd. [Pahs], 1906, No. 2, pp. IS, U).—The author 
reviews exi)eriments thus far carried out with von Behring’s method of vac¬ 
cination by various investigators, including Schlegel, Eber, Lorenz, Vall^, 
Klimmer, Itinner, Bupi|el, Pearson, Arloing, et al. It appears from a comi)arison 
of the results obtain^l by thcst* different investigators that von Behring’s 
metiiod is mil <langerons to young cattle and that an effective Immunity is 
thereby brought about. 'Phis immunity has been tested by subjecting the 
animal to exiKisure much more severe than would ever occur under natural 
conditions. 

The properties of local toxins of the tubercle bacillus, P. Aumand-Delille 
and IlUET {Compl. Rend. Hoc. Biol. \Paris\, 59 {1905), No, 37, pp. 656-05S ),— 
A study of local toxins luoduccd by the tubercle bacillus indicated that such 
toxins in rabbits and guinea pigs did not produce an elevation of temperature 
greater that 0.1 to 0.5° 0. Such toxins inoculated into newborn animals also 
failed to produce a greater (devation of t(‘nii>erature. 

Acid-resisting properties of fatty acids in tubercle bacilli, J. (’amiis and 
P. Pagnikz {Compt. Rend. Sor. Biol. [Paris], 59 {1905), No. 33, pp. ).— 

The authors niad(‘ extensivi* exiierimeiits in tc'sting the effect upon tubercle 
bacilli of the removal of their content of fatty acids. It was found that tubercle 
bacilli thus treatcnl lost the power of resisting acids. 

Experimental transmission of tuberculosis to anthropoid apes, von Dun- 
GEBN {Miinchvn. Med. Wvhnsvhr., 53 {1906), No. 1, pp. -)-7).—A brief review is 
presenteil of the literature relating to this sul)ject. 

A number of gibbons were captured and inoculated with tubercle bacilli of 
human and l.ovine origin in doses of 0.01 gm. sul)cutaneously. Among the apes 
used in the experiment, five Inoculated with bovine bacilli died within 35 to 65 
days and three which re<’eived human tubercle bacilli died within 37 to 63 days. 
No’ difference whatever was observed in the action of the Imvlne and human 
tubc»rcle bacilli. Comparative feeding experiments with gibbons also faile<l to 
show any difference between the two kinds of tubercle bacilli, since cases of 
generalized tuberculosis developed after feeding on either kind of the bacillus. 

Tuberculous spondylitis in cows, O. Stenstrom {Ztschr. Tiermed., 10{1906), 
No. 1-2, pp. 133-137, fiffs. 3). —Uecently several cases have been reported of this 
form of tuberculosis in cattle. The author describes the symptoms as observecl 
in a few instances together with notes on the pathological anatomy. 

Milk fever, its causes, symptoms, and successful treatment, J. Spencer 
{Virginia Sta. Bui. 153, pp. 67-7.9, fl 0 s. 2). —The author discusses briefly the 
symptoms, causes, and treatment of this disease. 

The most effective treatment thus far discovered consists in pumping atmos¬ 
pheric? air into the udder until this organ is tightly distended. This method 
has been successfully used at the Virginia Station, and a suitable apparatus for 
this i)uri)ose is dc^scribed and illu-strated. Detailed clinical notes are given on 
4 cases, in 3 of which a ciomplete recovery took place, while In the fourth case 
the^treatment was not b(>gun until the disease had progressed too far. 

In order to prevent tl)o develorwnent of milk fever, the author re<?ommends 
that dairy cows should be comi)elled to take considerable exercise immediately 
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before calving, and that purgatives be given—for example, Epsom salts in doses 
of lbs. Attention is also called to the desirability of using antiseptic pre¬ 
cautions In pumping the air Into the udder, since otherwise an infection may 
take place and lead to serious inflammation. 

Parturient paresis, puerperal septicemia, and paralysis after parturition, 
E. Hess {Scliiceiz, Arch. Ticrheilk., Jf7 (1905), Ao. 6 , pp. 277-50//).--The symp¬ 
toms of numerous cases of these diseases are given, together wltli clinical notes, 
and an account of the lino of treatment adopted by the author. 

In several instances transition stages were noted between the three diseases 
so that all three appeared to be quite closely related. The author discusses the 
etiology of these diseases In some detail, as based on a study of tlie symptoms 
and pathological anatomj'. As is generally known, some veterinarians recom¬ 
mend that in order to prevent the occurrence of parturient paresis, cows should 
be inilketl during the last 8 or 10 days before parturition. Similar results are 
obtained from bloodletting and from the administration of laxatives. All 
three of the diseases may bo successfully combated by the use of air or oxygen 
pumped into the udder until this organ is tensely distended. Puerpural septi¬ 
cemia, however, may require in addition to the oxygen treatment a thorough 
irrigation of the reproductive organs with antiseptics. 

The author suggests the desirability of determining the volume and weight 
of the udder of cows affe(*ted with parturient paresis before and after treat¬ 
ment, also the amount of bloo<l forced out of the udder by the oxygen treatment, 
and the variations in the al)dominal bloml i)ressure in cows before and after 
parturition. 

The treatment of appearance of blood or hemoglobin in the milk, K. Meuch 
(llcrlin. TicrarztL Wchnachr., 1906, Ao. 1, p. //).—In two Instances the author 
had complete success in such cases after other remedies had failed by the 
use of air infusion. The air pressure produce<l in the udder seemed to have 
the efl’ect of closing the ruptured blood vessels from which the blood escaped, 
and thus prevented the further admixture of Idood in the milk. 

Infectious vaginal catarrh of cattle, Tuo.Nfs (Moiiatsh. Prakf. Ticrheilk,, 
17 (1906), No. 5-6, pp. 193-211, pis. 2, fly. 1). —The literature of this subject is 
critically reviewed. It appears that cattle of all ages are susceptible to infeo 
tious vaginal catarrh. The characterl.stic discharge of the disease always con¬ 
tains nuiiTerous diplococcl and strepto<*occi. The mucous membrane of the 
vagina exhibits tubercles within 4 or 5 days after the api)earance of the disease. 
These follicular enlargements gradually decrease? in size after the active infec¬ 
tion has been controlled. It apiKjars, therefore, that a cure may be effected 
before the tubercles disappear. 

Sterility in milch cows, its cause and treatment, Albrechtsen (Samvirk, 
Landbofor. Ftms Her. 190Jt-5, pp. 136-150). —Through the agency of various 
exi>erimental unions in Denmark the author obtained quite extensive data 
regarding the number of milch cows which go farrow. In 1902 there were 180 
such cows in 2,508, or 7 per cent, while the number which aborted was 112, 
or per cent. In a total of 19,134 cows, 1,101 went farrow. 

The causes of such sterility are belleve<l by the author to be found In the 
reproductive organs of the cow, and are apparently to be sought In some disease 
which prevents the ripening of the eggs. In the majority of cases examined by 
the author the corpus luteum which develops during pregnancy failed to be 
absorbed after parturition, and so long as it is not absorbed the cow remains 
sterile. The operation of removing the corpus luteum from the surface of the 
ovary is not difficult, and in 70 to 90 per cent of cases after this was done the 
cow came in estrum within 3 or 4 days. The author believes that this treat- 
157588—No. ‘9—06-7 
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in6Dt in connection with suitfthle troatnieiit for abortion will practically control 
the problem of sterility in milch ^*ows. 

Contagious abortion among* cattle, A. II. Cory {QucPHSldYid Agi\ Jouf*,^ 16 
{1905), No, 3, pp. 249 , 250).—X brief aeeoiint is given of the cause, symptoms, 
treatment, and prevention of this disease. The antiseptic solutions recom¬ 
mended in the treatment of the disease are carbolic acid 1:100 parts of water 
or corrosive sublimate 1: 2,000 ])arts. 

Cowpox, Dksmond (Jour. Dept. Ayr, So. Aust., 9 (1905), No. J, pp. 328-334, 
figs, 4 ).—This disease occurred In an extensive outbreak in a dairy whlcli was 
later examined by the author. Seven cows were found to be affected in the 
herd. The usual antisei)tic precautions are recommended in the control of the 
disease. 

Eradication of African coast fever, O. E. Gray (Tranfivaal Ayr. Jour., 3 
(1905), No. 12, pp. (i90-(}99). —Additional exi)eriments on the life history of the 
brown tick, which is the main factor in the dissemination of African coast 
fever, indicate that it may be possible to stamp out the disease by the observ¬ 
ance of certain precautions. If susceptible animals are kept away from 
infested fields for a i)eriod of 12 months they may then l)e allowed to graze on 
such ground. The explanation of this fact is that the ticks have die<l in the 
meantime. Tick starvation in connection with thorough dipping of infested 
cattle may lead to the eradication of the disease. 

Further experiments to note how long an area remains infected with east 
coast fever, A. Theiler (Transvaal Ayr. Jour., S (1905), No. 12, pp. 100-106 ).— 
On she<‘p allowtHi to graze with cattle infested with the browm tick, this tick 
W’as not found to occur in great numbers. The most prominent species on 
sheep w’ere Hyalomwa ayyptium, Amhlyomma hcOrwum, Rhipiccphalus simus, 
and R. evert si. 

Experiments were carrie<l out by the author to determine the ix)ssibility of 
eradicating the disease from Infected fields. It was found that as soon as the 
ticks W’ere dead from starvation the area w’as no longer dangerous. Gare must 
be exercised, however, to prevent other animals from carrying the ticks from 
place to place. In one instance, a brow n tick was found on a wdld hare. 

It is re<x)mmcnded that as soon as the fever tcmiK»rature apiiears in animals 
affected with African coast fever they be confined in inclosures so that ticks 
from them w’ill be unable to get upon the pastures. The incubation i)eriod of 
coast fever is not more than 20 days. During this time ticks on cattle do not 
l>ec*ome virulent. It should also be remembered that the ticks do not a(*(iuire 
the blood parasite even after the first few days of the disease, and after the tick 
falls to the ground it must first undergo a moulting process beforti it is able to 
Infest healthy cattle. This i)eriod lasts for not more than 20 days. 

In exi)erlments w’lth virulent brown ticks the author w’as able to reproduce 
the disease in 8 out of 9 cases. It was also found that two ticks were sufficient 
to cause a development of fever. 

Bedwater in cattle and Its treatment with Damholid, Westermann (Herlin. 
Tieriirztl. Wchnschr., 1905, No. 52, pp. 881, 882). —In the early exiwlments 
carried out by the author in treating redwater with injections of Damholid, the 
animals all died of what appeared to be malignant edema. Later experiments, 
however, showed that if the inoculation was made during the early stages of 
the disease it ahvays has a decidedly beneficial effect. 

Good results are also obtained from the administration of 50 gm. of Damholid 
daily through the mouth. In most cases the treated cattle recovered entirely 
within 3 days, Damholid w’as also used in one case of advanced tuberculosis, 
being fed in water at the rate of 50 gui. per day. At the beginning of the treat- 
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ment the animal was greatly emaciated and weak, but within 4 weeks the 
health of the animal had greatly improved and it had apparently recovered from 
tuberculosis. 

The cause of wooden tongue, M. P. Rukhlyadev {Uchetu Zap, Kazan, Vet, 
Inst,, 22 (190o), No, o-6*, pp, —The literature of this subject is briefly 

reviewed, in connection with some experimental work of the author relating to 
the pathological histology of the tongue of cattle affe<‘ted with actinomycosis. 

A wasting disease of young cattle, L. A. Klein (South Carolina Sta, Bui. 
IL'i, pp. 11 ).—On n farms visited by the author, 72 out of 114 young cattle had 
been attacked by verminous gastritis. Of tliese animals, 44 had died, while only 
2 had recovered, the others still being sick. 

j The parasite was found to be Stronyylus contortus. An account is given on 
the history of this parasite wltli notes on the symptoms caused by it. The 
flrst symptoms appeared in August and September, and the deaths were most 
numerous in 0<*tober and November. The disease apj^ears, therefore, to be 
later in occurrence in the South than in the northern States. It is nearly 
always fatal sin<‘e only 2 of the animals in (piestion recovered, and these were 
nearly 2 years old. 

I V’'ermlnous gastritis la confined largely to young cattle under H years of 
age. In some chses the disease occurred not only on low wet pasture's but on 
hilly land. Ex(‘ellent results were obtalneel from the use of coal-tar creosote 
given at the rate of 25 droi)s to 2 teaspoonfuls in a pint of water according to 
the age of the animals. 

Cattle plague in Egypt in 1903 to 1905, W. LixTLFiwooD (Jour. Com par. 
Path, and Thcr., IS (190')), No, It, pp, 312-321 ).—Apparently cattle plague was 
introduce<l into Africa during the last 20 years by the imiK>rtatlon of <*attle 
from Arabia. Data are presented showing the present distribution of the 
disease. 

In outbreaks of cattle plague it is desirable to bury the carcasses of animals 
dead of the disease, but some difliculty has been experienced in having this done 
systematically. It was al.so nece.s.sary in some instances to close cattle markets 
during the progress of an outbreak. Since man is not affected by eating the 
meat of cattle affe<*ted with the disease, the use of such animals has served to 
spread tiie disease. 'J'he best treatment, in the author's opinion, is the use of 
seimni wherever this material is to be <*onveniently obtained. Notes are also 
given on the use of bile and a combination of blood and serum. 

Malarial catarrhal fever (blue tongue) of sheep in South Africa, J. Spreull 
(Jour. Compar. Path, and Ther., IS (190.3), No. J,, pp. 321-331, pys. This 

disease has been recognized in South Africa since 1880, but its nature and 
etiology were not systematically studied until 15XH). The lesions which occair 
in blue tongue are chiefly conflned to the mouth and feet and are accompanied 
by fever. 

The disease prevails extensively in Cape Colony, Rechuanaland, British Pro¬ 
tectorate, and Transvjial. It has been observed that sheep are less susceptible 
to the disease when the wool is long than when it is short, and some i)rotection 
is afforded when they are kept in sheds at night. Apparently, therefore, some 
blood-sucking insect is concerned in the spread of the disease, since infection 
does not take phu*e by mere contact The period of Incubation is 2 to 5 days, 
and the mortality varies from 5 to 30 per cent. 

The author used chlorid of potash with tannic and Imrlc acid as a treatment 
lor the lesions in the mouth. Best and cool surroundings are recommended in 
cases of the disease. Blue tongue may sometimes be prevented from spreading 
further by removing the herd of sheep to another grazing ground, especially if 
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this be at a higher altitude. The micro-orgniiiani of the disease is bellevcHl by 
the author to be ultrainicroseopie. 

‘ No immunity was produced by the use of bile from affected animals, and this 
treatment apiieared to be somewhat dangerous. The results obtained from 
the ino 4 *ulatlon of blood of recovered animals gave varying results. Apparently 
such blood gradually becomes more attenuated, and in some instances can be 
used with success, '^rhe disease may be transmitted by .inoculation to goats 
and cattle. 

Blue tongue in sheep, A. Thkiler {Tronftrool Ayr, Jouv.f 3 (1003)^ Ao. 12^ 
pp. 683-690).~Th\H is an infectious disease attacking thlefly the mucous mem¬ 
branes of the mouth, nose, and intestines, and sometimes causing inflammation 
of the feet. The popular name is derived from the bluish discoloration of the 
lips, tongue, and gums. 

The disease is quite similar to the so-called catarrhal fever of sheep, but Is 
believed to be specifically distinct. It is distributed quite largely throughout the 
Transvaal, but does not occur every year to a serious extent. The period of 
incubation is 4 days and the fever temptwature may rise to 107° F. The 
disease is fatal only in a small percentage of cases, and in these cases the mouth 
is the seat of the principal lesions. The lungs become edematous and minute 
blood si)ots appear under the endocardium. 

The disease appears not to be transmitted by mere contact. It is, however, 
due to a micro-organism, as shown by the fact that the serum of the blood of 
affected animals is exceedingly virulent. The micro-organisms, however, ni>pear 
to 1)0 ultrami<‘roscopic. The disease can not be transmitted to horses, but may 
be transmitted to goats. One attack produces considerable immunity, and the 
serum of hyperimmunizc'd animals may be used in vaccinating other animals 
to prevent the development of the disease. 

Scab and its eradication, i\ K. Okay (7'ransvaal Af/r, Jour,, 3 (J903), Xo, 
pp. 669-61'rj. pL /).—Hand dressing of sheep infested with scab mite is not 
rec'ommended. 'Fhe formula for lime-sulphur dip as proposed by the Department 
of Agriculture of Oape Colony calls for 25 lbs. of sulphur and 20 lbs. of lime 
per 100 gal. of water. This dii» and the formula recommendeil by the Bureau 
of Animal Industry of this Dejiartment are both considered effective. 

Infestation of lambs with flies, O. JoRnAi. {Xornh' Vcf. lldsskr.. 17 {1905). 
Ao. 6 *, pp. 121-12J/). —Young lambs are fre<iuently attacked by flies such as Musca 
arsar. M. ftcricata. etc. The extent of this infestation In Holland, (lermany, 
and Norway is briefly indicated. In certain cases favorable results were 
o!>tained from the use of turpentine, pyrol, or benzine. 

The characterization of hog cholera group, A. Boh me (Ztschr. Hyg. u, 
hifcctionsJcrayik.. 52 (1905). No. 1, pp. 97-110). —According to the author’s 
investigations the bacillus of psittacosis belongs with the hog cholera group as 
well as the true hog cholera bacillus, paratyphoid bacillus, and some of the 
bacteria of meat iwisoning. 

Among the meat-poisoning bacilli the so-called Moorseele bacillus is some¬ 
what typical. Serum obtained from animals affected with psittacosis exercises 
a preventive or slightly immunizing action against all bacilli of the hog cholera 
group and api)ears to lie more generally effective in this regard than the sera 
from other organisms belonging to the group. The psittacosis seinim also 
agglutinates typhoid bacilli. 

Heartwater and horse sickness: A new protective inoculation against 
horse sickness, J. M. Coittts (Jour. Compar. Path, and Ther., 18 (1905), No. 

PP' 337-31/5). A reiiort is made on 7 cases of inoculation of horses with 
heartwater. Heartwater and horse sickness are very similar In appearance. 
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Both dij^enses may be transmitted by Inoculation, but neither Is Infectious. 
The inloro-organism appe.'irs to bo ultra-nilcTOscoplo, both are peculiar to South 
Africa, and the flost-niortem api)earanees are similar. 

In the author’s exiwrlence It is somewhat difficult to Inoculate horses with 
heartwater, but when sucli inoculation is successful the i)ost'mortem coridltions 
are similar to those of horse sickness. Anliiinls which recover from the inocu¬ 
lation show some immunity against horse sickness. The author recommends 4 
inoculations of the blood from animals recovered from heartwater iu producing 
immunity against horse sickness. 

The identity of surra and mbori, A. Lavekan (Compt, Rend, Acad. ScL 
[Paris], l/fl (/.90.5), A'o. 26, pp. 120J/~12(n ).—The results ol)tained l)y the author’s 
investigations indicate quite chsnrly that trypanosoni(*s found in cases of surra 
and mlM)ri in camels and otlier animals l»elong to tlie same si)ecies Trypanosoma 
craii'*!. The forms obtained in these two diseases may l)e varieties of the same 
species, Imt mutually vaccinating pro])erlies are observed. 

The pathological histology of experimental infection with Trypanosoma 
brucei, E. Sauerbeck (Ztschr. Ifyy. ?/. Iiifcrtionshranl:., oZ (i.or^T), Ao. /, pp. 
31-S6, pis. 2).—In the autlior’s experiments with tins organisyi it is found that 
with rats, guinea pigs, rabbits, and dogs infection leads to death within a few 
days in the case of dogs and rats, and within a few weeks or months in tlie case 
of guinea pigs and rabbits, 

’Phe trypanosomes increase regularly and constantly in number in rats and 
dogs, hut are irregular in their o<‘currence in guinea pigs and rabbits. In the 
cas(' of some of tlie experimental animals the immediate cause of death appeared 
to he found in excessive irritation of the brain. The trypanosom<‘s apparently 
do not develop irregular forms in the tdood, but only In the lymphatic glands, 
spleen, hone marrow, liver, and lungs. The irregular foi*ms are the same as 
apiiear in the lilood after death. 

In the lymphatic glands, spleen, and bone marrow it is not the endothelial 
elements but the free cells which are most altered by the development of large 
nuclei. The cell multiplication in such structures pre<*edes liyperemia and 
enlargement of the organ. The author was unable to find any parallelism 
between the duration of resistance to the disease and the degree of pliagocytosis. 

Immunization against tsetse-fly disease, (’. Sciiijling (Ztschr. Jlyy. ti. 
Infect ion shrank., o2 (lOOo), Xo. 1, pp, lfiO-160). —Material for the author’s 
investigations was obtained from a horse affected with the disease and the blood 
l)arasites were transferred by numerous inoculations in gray rats and dogs. 
The parasites were also found in considerable numbers in cattle. 

It was found during these experiments that frequently the peripheral blood 
of affected animals contains none of the blood parasites, (ioats are very 
resistant to nagana. Experiments were tried in killing the blood parasites in 
the peritoneal exudate of affected dogs and using this material for immuniza¬ 
tion. The results, however, were not constant. 

Trypanosomiasis in camels, A. Tueiler (Transvaal Affr. Jour., 3 (190o), No. 
12, pp. 717-721). —Trypanosomiasis broke out In >i herd of ,3t> camels which were 
Imported from Somaliland. 

Blood was taken from those camels which were evidently diseased and ulti¬ 
mately from all the camels and used In Inoculation of dogs. It was found that 
only two camels were free from the disease. Since later some doubt appeared 
regarding the health of these two animals, all of the camels were killed for the 
purpose of stamping out the infection. The disease in question was apparently 
surra or a closely related Infection. 

The etiology of so-called horse typhoid or petechial fever, Barucheixo and 
Mobi (DeuU TierUrffth Wchnschr,^ 13 (1905)^ No. 51^ pp, 589-592 ),—^The disease 
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in question is apparently closely related to malaria. I he development of fever 
occurs suddenly and assumes an acute form. Death may result within 2 or 
days. 

Quite satisfactory results were obtained from the use of subcutaneous and 
Intravenous Injections of quinin. The blood jairasites may be easily obtained 
and stained for examination. A detailed description is f'iven of these parasites 
in their different developnumtal forms. Intravenous inoculation of blood from 
affected animals failed to produce the diwnise in horses, rabbits, and guinea 
pigs, Api)arently the disease is tran.smitted by me:viis of insects, perhaps 
mosquitoes. 

The bacterial flora of the nasal cavity of the horse, Dk Angelis {Rcc, 
Mvd. TV^., tS5 (lOOd), Xo. J, pyj. 31-3o). —According to the author’s investigations 
a stai)hylococcus and strepto(*occus are constantly found in the nasal cavity of 
the horse. These organisms are not pathogenic for laboratory animals, but may 
produce local or even generalized infection in the horse. These micro-organisms 
are identical with noni>athogeni(* forms in their morphological and pathological 
characters. Uepeated occurreia e of them in horses does not produce immunity. 

The occurrence of the tetanus bacillus in animal feces, A. IIokfmax.v {tljuh 
Rundschau, 13 {1303), Xo. ,1), pp. 1233-1230). —In the author’s experiments 
cultures were used from the feces of sheep, horses, and cattle in ino(‘ulating 
mice for the purinise of determining whether tetanus bacilli were contained In 
this material. In the 22 experiments carried out along this line, tetanus was 
prodiu'ed in only one case. It appears, therefore, that the feces of animals 
which bear wounds at the time may contain tetanus bacilli in sufficient numbers 
to cause infection. 

The destruction of rabies virus in the peritoneal cavity, P. Uemlixgkr 
(Compt, Rend. *S^oc. liiol. [Rarh]. 30 (1003). Ao. 33, ;>/>. GSO, GOO).—It has long 
been^known that the viruhaice of i)athogenic bacteria may be increased when 
these micro-organisms are kept in collodion sacs, or otherwise in the body 
cavity of susceptible animals, and also by re])eated passage by means of hypo¬ 
dermic or intravenous inoculations through animals. When rabies virus, how¬ 
ever, is i)laced in the body cavity of dogs and rabbits the opposite effect is 
observed. 

Ill the author’s experiments samples of virus thus treateil were removiMl 
every day and used for inoculating experimental animals. It was found that 
non(‘ of the animals inoculated after more than 24 hours had passed was 
affected. The rabies virus was conqdetely destroyed by remaining in the peri¬ 
toneum for 24 hours. 

The diagnostic value of Negri’s corpuscles, Boiine {Ztftchr. JTyg, n. Jnfec- 
tionskrauK'., 32 {1003), No. 1, pp. S7’-0G. pL 1). —In the investigations reported 
in this iiaper the author came to the conclusion that Negri’s corpuscles must be 
looked upon as of specific diagnostic value for rabies. If tissue from suspect(Hl 
animals is embeddeil by the quickest known methods It is possible to arrive at 
a positive diagnosis within a few hours. In case the result is negative it is 
desirable to make a test by means of animal inoculation. The exact nature of 
Negri’s coriiuscles is not certain, and in the present state of knowledge tlie 
author believes that their parasitic nature is somewhat doubtful. 

The nonvirulence of milk of rabid herbivorous animals subjected to intra¬ 
venous injections of rabies virus, .T. Nicolas {.Jour. M('>d. VH. et Zootcch., 
56 {1005), Dec., pp. 721-726). —The author’s experiments were carried out on 
goats and cows, and the milk obtained from inoculated animals was used In the 
inoculation of laboratory animals. 

It was found that the milk and mammary tissue of herbivorous animals 
suffering from rabies is never virulent. In goats and cows subjected to 
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repeated Intravenons injections of rabies virus the milk sliowed no virulence. 
It is sujJTgested therefore that the milk of such animals may bo used without 
danger. 

Paralysis of the lower jaw in dogs independently of rabies, Dauphin {Rec. 
M^fL 83 {IDOO), So. i, ;>p. 28-30 ).—In several instances, the author has 
observed paralysis of tlie lower jaw in which the dog was certainly not affected 
with rabies. Since this symptom is depemled upon to some extent in suspected 
cases of rabies, the observations of the author make it desirable to exercise 
greater precaution in rca<*hlng a diagnosis. 

Esophageal spiropterosis in dogs in southern Tunis, Lf. Maitre (Rcc, 
M(Ul. Vet,, 83 (1900), Xn. i, p/>. 11-21/). —^"I’lie climate of Tunis has been found 
to be very unfavorable for European dogs. A large proportion of them die of 
distemper, rabies, and a sort of malarial fever accompanied with anemia and 
esoi)hageal spiropterosis, the latter being most important. 

This disease is due to the presence of A^/nroptcra sanf/iiiuolciitn in the esoph¬ 
agus of infectwl dogs. The autlior imule ol>servations on a miml)er cases of 
this disease and found that at least h terminated fatally. Tile disease is most 
prevalt'ut in spring and summer. Th<»re ai)pears to be an undetermined inter¬ 
mediate host of tliis j)arasite. It is impossil»le to recognize the earliest stage 
ot inf(‘Station. As soon as the disease <*aii be nn-ognized it is (lesirable to 
iidminister <*metics and antlielmintics. The author la'efers turpentine for this 
purpose. 

Internal mycoses and the micro-organisms which cause them, l\ Savoijr^ 
(Arch. Par., 10 (19(r'i). Xo. 1, /)/). 3-70, 20). —Ela1)orate descriptions, with 

notes on tiieir life Instory, are given for various species of Mucor, Uhl/A)pus, 
Itluzomucor, and Aspergillus. Certain spe<*ies of these genera have long l)een 
known to cause patliological lesions in animals and man. 

It was found that these genera may cause the formation of tubercles in sus¬ 
ceptible animals whicli are characterized by a disintegration of the tissues and 
sometimes of tin* wlioie organ. As a rule, susceptible animals appear to show 
a certain amount of resistance to the spores of these molds, due to tlie phago¬ 
cyte action of tlie (*ndothelial cells of the blood vessels. 

A seri<\s of (wperimental inoculations were made on rabbits, during which 
various six'cies of these genera were used. Mucor raccuiosui* was found to be 
nonpathogenic. More or less serious lesions were caused by M, corjnubifcr, M. 
rcguicrl, M. truchisi, Rhizopus vquUius, Rhizomucor parasiticus, Aspergillus 
fumigatus, A. oryziv, and .1. salpharcus. 

Toxic substances produced by animal parasites, R. Hlanchard (Arch. Par., 
10 (1903), Xo. 1, pp. 81/-10J /).—An elaborate study was made of animal para¬ 
sites of various orders, and the author comes to the conclusion tiiat ail animals 
inclmling parasites of all groups secrete toxins which exercise more or less 
active effe<*ts. 

The pjirasites of the intestines, including nematodes, tapeworms, flukeworms, 
et(*., produce toxins whicli are, however, eliminated l>y the Intestines of the host 
without producing any serious consequences. Parasites in the blood such as 
Filaria, Bilharzia, etc., cause a very slight intoxication, while the toxins pro¬ 
duced by the blood-infesting protozoa such as trypanosomes are eliminated 
through the kidneys. 

EURAL ENGINEERING. 

Reports on the irrigation service in Upper and Lower Egjrpt, A. L. Webb 

and R. E. Versciioyle (Rpt, Puh. Works Dept. Egypt, 1005, pp. 51-160, pis. 6 ).— 
These rei>orts are part of a complete reixirt ui3on the administration of the 
Public Works Department in Egypt for 1904, by Sir William Garstiu, and are of 
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Interest as showing the practical working of the elaborate English adminis* 
trailve system on the Nile. 

They consist largely of detailed statements of expenditures, with descriptions 
of new work started and repairs made, and of gage-height records, showing 
the use made of flood and reservoir water and its distribution among the basins 
and canals. The duty of water is discussed, the actual duty observed running 
from 80 to lOo acres per cubic foot per second for general crops, twice as much 
water being used on rice. The season is not given in this connection, but 
appears to be 90 to 100 days. A report on drainage works and roads is 
Included. 

Typical examples of sewage irrigation, I*. Ehrenbero {Fuhling's Landw, 
Ztg., oJf (JDO.l), Ao. 2'i, p/>. SSiSJilf ).—After showing the value of sewage as a 
fertilizer, the author points out that Its cc)utinuous discharge demands constant 
care day and night through the year, to distril)iite the sewage over the land, 
and that in many cases it must be applied regardless of Injury to the crop, 
since its disposal is the paramount object. 

There are, however, certain plants which resist overirrigation and which are 
hence particularly useful here. Among field crops hemp and asparagus would 
be ideal i)lants did they not entail much hand labor and a large Investment. 
Beets require disking and are uncertain in starting. Even corn fodder does not 
meet the conditions wholly and is inferior to grass {RimelgraHs) which is the 
best crop of all. 

^Next in importance is truck raising. The very quick-growing vegetables 
are grown on freshly-irrigated land, and harvested without further application 
of sewage. Other vegetables are hilled up to in’ovent actual contact with the 
sewage. The distance from market must be short enough so that truck may be 
gathered and sold tlie same day. Nightshade and other stubborn weeds 
flourish in autumn when the gardener is busiest, and cause much troulde, 
since mowers can not be useil on account of the dikes and checks. Near Berlin 
are over r»00 lessees of sewage-irrigated lands which aggregate nearly 4,500 
acres. The annual rental in 1904 was $22 per acre. 

In irrigating grass land, sewage may be applied summer and winter in great 
excess without injury, and the yield is phenomenal. In 1904, 22.2 tons of 
fresh-cut grass per acre was reported, and in 1889, 20.2 tons. Mowing machines 
have not come into use, the most primitive methods prevailing. Without road¬ 
ways through the fields the hay must be carried out on litters. 

The author includes a number of tables showing the value of sewage, rental 
of land, yield of crops, seed required, etc., and a discussion of fresh-cut grass 
as a milk producer. 

Reservoirs, M. Uingelmann (Jour, Agr, Prat., n. Her., 10 {1905), No. 51, pp. 
787-790, figs. 6). —An elementary discussion of the design of earth dams. 

Weir experiments, coefficients, and formulas, R. E. Horton (U. S. Oeol. 
Purvey, Water-Supply and Irrig. Paper No. 150, pp. 188, pis. 38, figs. 16). —^This 
paper is a compilation of the work of Francis, Fteley and Stearns, Bazin,^ 
Hamilton Smith, Thomson, Cippoletti, and others on thin-edged weirs, and the' 
experiments of Bazin, the U. S. Board of Engineers on deep waterways, the 
U. S. Geological Survey at the Cornell University hydraulic laboratory, and 
others on weirs of irregular cross section. The coefficients of Bazin are recom¬ 
puted so as to cover more general cases. Submerged weirs and weir discharge 
under varying heads are discussed at length. 

The good roads problem in Iowa {Iowa Engin. Sta. Bui., 2 {1905), No. 6, 
j>p. 2^, pis. 15, dgms. 2). —The work of the Iowa Highway Commission since its 
creation In 1904 Is described, with data showing the general road situation and 
the funds available for improvements. Drainage and the use of the King road 
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drag are urged ns a solution of the problem for earth roads. The annual cost 
of maintenance does not exceed i)er mile. Culverts and short bridges of 
reinforced concrete are advised. 

Although a general lack of road metal over the State is admitted, the (*oin- 
mlsslon states that “ we believe the earth road is not a iK^rinanent sointion 
of our road problem, so far as the main traveled roads are concerned. In 
every county the network of main travele<l roads should in the end be made 
I permanent hard roads, surfaced with broken stone, if possible, and at least 
with gravel.” But it adds: ” We do not advise the construction of roads 
which cost Jisr),fM)0 to .$10,000 per mile to build, and $100 per mile i)er year to 
maintain, unless for a very few very lmi)ortant roads. We advise, rather, 
the c'onstruction of such stone roads as can be built in this State and others 
at costs of $1,200 to .$2,500 per mile, and of gravel roads such as are being built 
In this State for .$400 to $000 per mile where the gravel is found near at hand.” 

The use of cement for farm purposes, S. M. W<x>DWARn (Municipal Enffin., 30 
(1006), Xo. 2, pp. 09-J()2 ).—Tile possible scope of concrete as a material for 
farm buildings, floors, a])proaches, fence iK)sts, troughs, and other farm purposes 
is briefly outlined, and its uses in California for irrigation structures are 
described at more length. Cost data for ditch and reservoir linings and for 
cement pipe in small sizes are given. 

Denaturized alcohol for farm purposes, C. J. Ztxtiieo (Gor Engine, S (1000), 
No. If pp. 6-0 ),—A review of the possibilities in the use of ab'ohol made from 
waste farm ])roducts for heat, light, and power, showing the urgent necessity of 
free alcohol for Industrial pnriK)ses. 

Any farm product containing large percentages of starch or sugar, such as 
grains, imtatoes, beets, and cornstalks, may be used. Distillers claim that corn 
at 40 cents will produce 04 per cent alcohol at 1.S.5 cents a gallon, and that it 
has been made at a cost as low as 8 cents. It has been sold for 18 cents a gallon 
over the tax. While its heating power is about lialf tliat of gasolint*. Its com¬ 
bustion is so much more perfect that it is about as efficient, gallon for gallon. 

European governments have all removed the tax on denatiirized alcohol, and 
large areas are devoted to crops for producing it. In America free alcohol 
would not only insure cheap i)ower, but would steady the price of corn, and 
absorb local overproduction of other crops. 

Straw as a substitute for coal, C. Voitellikr (Jour. Agr, Prat., n. Rcr.. 10 
(1905), Xo. Jf8, pp. 086-688 ).—The caloric value of straw is less than one-fourth 
that of coal, and this fact, added to the difficulty of firing with straw, makes it 
a poor fuel for steam boilers. The writer states, however, that when made into 
prodiufer gas and u.«ed in a gas engine, 1 kg. of straw will yield as much power 
as 3 or 4 kg. of coal used to produce steam. Comi)ared with c'oal at 40 francs 
per ton, the power value of straw on this basis would be 150 francs per ton, or 
something like $35 per acre for an average yield. The straw should bo baled, 
and for the sake of economy power plants should be concentrated in 70 to 100 
horser)Ower units. 

The capacity of wind motors, M. Rinoelmann (Compt. Rend. Acad. f^ri. 
[Paris]f JJ/1 {1005)f No. 18, pp. 688, 689 ).—^The experiments recorded were made 
on a i2-ft. mill with wooden vanes, and bear out former tests in showing that 
with a constant load the rate of work varies as the first power of the wind 
velocity. An analytical explanation of the reduced efficiency at higher velooitlea 
Is offered, which shows that the effective area presented to the wind tends to 
diminish as the ratio of wheel rate to wind velocity Increases. The method of 
determining the most effective load for a particular locality from dally wind 
r<HH)rds is given. 
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A note by M. Ringelmnnn on the same experiments Is found in Jotir. Agr, 
Prat., 11 . ser., 10 (llK)r)), No. 48, pp. 08G-(W8. 

New farm machinery, B. Maiitiny (Fahlnig^s Landu\ Ztg.^ 55 (1006)^ No, 2, 
pp, 68-72, figa, J).—Two straw (‘litters are des(‘ribe(i, one having a number of 
star-8hai)eci knives on the same shaft, which project upward through slits in 
the bottom of a long hopi)er wlu*ii the shaft revolves. The other has two heavy 
knives which revolve on one siiindle and alternately cut the straw fed through 
an ordinary chute. 

Lucerne cultivators (Jgr. Jour, Cope Good Hope, 28 No. 1, pp, JtO-51, 

figs, >'/).—Tliree types of cultivators for alfalfa are described. One is provided 
with rotary pickers mounted on a large pair of wheels, and is intended for irri¬ 
gated land; another is the common wheel cultivator, with special lucerne teeth; 
the third consists of a heavy siiiked roller. 

Practical cold storage, M. Cooper {Chicago: Xirkersoti tC- CoUias Co,, 1905, 
pp. 576, figs. 213 ).—As statt'd in the jireface, “this book is intended to cover 
the field of applied refrigeration with the exception of ice making. i(*e machines, 
and the technical and tlieoretii/al side of the mecbani(*al production of refrigera¬ 
tion,’* and is a comprehensive treatise on the construction and management of 
cold-storage plants of all kinds. 

The four objects of refrigeration are stated to be to prevent the premature 
decay of perishable products, to lengtlKni the period of consumption and thus 
greatl.v increase production, to enable the owner to market his products at will, 
and to make possible transportation in good condition from point of production 
to point of consumption irrespective of distance. The author takes up in detail 
the subjects of insulation, air circulation, ventilation, and the control of 
humidity in i)Iants using artificial methods of refrigeration. He ncixt deals with 
the storage of particular'products in order of their importance', including eggs, 
butter, cheese, general creamery and dairy refrigeration, fruit, fish, fabrics, and 
furs. 

The shipping of meat and other p(»rishable products, and ice refrigeration in 
general are thoroughly treated, and methods of harvesting, handling, and stor¬ 
ing ice, and approved methods of building ice houses of all sizes are fully 
described. The book is full of'figures and drawings showing details of con¬ 
struction. A numl)er of tables are included, showing the relative insulating 
qualiti('s of various materials, etc., and a table of cold storage and freezing 
temperatures for various products is appended. 

The extremely recent development of refrigeration is shown by the statement 
that scarcely any of the printed matter imblish(‘d earlier than ISfio was found 
of use in writing this book. The cold storage of furs and fabrics is a recent 
development which is likely to prove an important use of refrigeration. 

AGRICULTURAL EDUCATION. 

Annual report on the distribution of grants for agricultural education 
and research {Bd. Agr. and Fisheries [London], Ann. Rpt. Agr, Ed. and 
Research, lOOJf-5, pp. X -|- 209 ).—^This consists of a general report on the work 
of the year, a list of grants awarded in 1904-5, and 4 appendixes: (1) Reiwrts 
on institutions receiving grant.s, (2) education in rural districts—school gardens, 
(3) summary of the agricultural instruction provided by county councils In 
England and Wales in the year 1904-5, and (4) statement showing the expendi¬ 
ture of county c'ouncils in England and AVales upon agricultural instruction In 
the years 1903-4 and 1904-5. 

In the general report attention is called to an increase of $4,856 in the amount 
given to local institutions in aid of agricultural education. One-half of this sum 
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was awarded in two equal grants for lectureships in forestry at the University 
College of North Wales, Bangor, and Armstrong College, Xewcastle-uiion-Tyne. 
The sum of $971.20 was given to aid “ the excellent scheme of instruction pro¬ 
vided by the County Council of Essex at their te<*hnical laboratories in Chelms¬ 
ford,” and $971.20 and $485.00, resiavtively, to the agricultural departments of 
the university colleges of Beading and Aberystwyth on account of the estab¬ 
lishment of farms in connection with those institutions. 

The statement is made that the principal reason for giving financial assistance 
to educational institutions was to provide facilities for training young men for 
the j)ractice of agriculture, but it is considered noteworthy that a large percent¬ 
age of “the best students have been attracted fyom the practice of agriculture 
by the off<»r of research and teaching appointments, and are now filling many of 
the more important chaifs and lectureships” in England, as well as important 
iwsitlons requiring trained specialists in the colonies of (ln»at Britain and 
other parts of the world. It is recognized that “ agricultural science offers to 
our l>est students a career which is certainly not less attractive than that pre¬ 
sented by the older and more conventional professions.” 

A feature of the work of the different colleges, aide<l by the board during the 
past year, has been the attention given to the training of teachers for the 
elementary schools. Short courses, usually extending over 2 weeks, have been 
given for tejichers at many of these institutions. In this work the county 
councils hav(‘ fre^piently cooperated. The courses have included instruction in 
nature study, horti(*ulture, e<?onoinic entomology, dairying, school gardening, 
ami other subjects of this nature. The attendance of teachers at Beading 
University College was 25; at Wye College. 97: at the University College of 
AVales, 42; at the Midland Agrieultural and Dairy Institute. (B ; at Hari)er- 
Adams College, 13; and at the Essex County Technical LalH)ratories. ,30. 

In the apptmdix on ‘‘ Education in Bural District—School (hardens.” detailed 
information is compiled from replies to 33 (piestions sent b.v the Board of Agri¬ 
culture and Fisheries to the different c-ounty ci^uncils. These qiiestions and 
answers relate to gardens connected with lK)th day and evening schools and to 
the sources from which land, funds, seeds, and tools are supplied; the total area 
in gardens and the size of each jfiat; tlie instrii<*tors, their training and coini)en- 
sation; the number and ages of children doing garden work; the time devoted 
to this work; systems of cropping; supervision; systems of prize giving, and 
disposal of products. From the replies received, it ai)f)ears that at least 32 
counties have gardens connected with day schools, and 22 counties maintain 
other gardens either connected with evening schools or worked independently by 
boys and young men. 

In the ('ase of the day-school gardens, it appears that in most counties land 
and tools, and In a few counties seeils, are provided either directly or indirectly 
by the county councils. The seeds are usually provided by the local s(*hool 
authorities. The size of the gardens ranges from i to i of an acre, and the size 
of the individual plats from 1 to 8 square rods. Custom varies as to whether 
each pupil shall have a separate plat or whether the land shall be worked in 
common. The teachers of gardening are usually the head teachers In the 
schools, who in many counties are re<iiilred to have credentials of qualification 
for this work. Sometimes gardeners are employed as instructors, though this 
arrangement is not very satisfactory. The ages of the pupils in gardening 
range from 9 to 15 years, with comparatively few less than 11 years. Two 
hours a week is given as the general average of time devoted to gardening. 

There is no general system of cropping or prize giving, and only a few coun¬ 
ties in which the work is under the supervision of a county instructor In horti¬ 
culture, though this last is considered highly desirable. The produce in some 
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eases beconles the property of the boys, in others it is disposed of by the school 
and the proceeds used for the purchase of setnls or for the benefit of tlie class, 
and in othei*s it is taken by the teacher, though the latter practice is not 
commended. 

The agricultural instruction provided by the different county c’ouncils is quite 
varied in nature. It Includes aid to the agricultural departments of colleges; 
employment of instructors in agriculture, dairyiiig, i)oultry keeping, bee keeping, 
and farm hygiene; the management of field exi)eriments, experimental farms, 
and fruit-growing stations, and the support of classes in horseshoein'g, manual 
training, horticulture, and school gardens, as well as*^tlie partial support of 
training classes for elementary teachers. Not all of the councils carry on wol’k 
in all of these subjects, but each subject receives some attention in many differ¬ 
ent c*ounties of England and Wales. 

The receii>ts of the county councils from the (Tistonis and Excise Act of 181)0 
have decreasetl (•onslderably in recent years, but notwithstanding this fact the 
county coum'lls were able up to last yt^ar to increase the amounts devoted to 
agricultural education. The total amount received in 1003—4 was $3,300,340, 
and of this amount $424,704 was devoted to agricultural edu(*ation in 1004-5, as 
follows: Oeneral expenditures, $47,007; dairy instruction, $03,512; agricultural 
lectures, $22,040; poultry keeping, $15,272; horseshoeing and veterinary science, 
$13,200; bee keeping, $5,077; horticulture, $50,818; manual processes, $0,2()4; 
miscellaneous, $10,033; scholarships, $51,240; and grants to colleges and schools, 
$128,507. 

Agrricultural instruction for adults in continental countries, J. IIamtt.ton 
{IK *V. Dvpt. AoV; Offlcp Bui. 103, pp. 32 ).—This bulletin is intended 

to supplement Rulletin 1.55 of this Office on Agricultural Instruction for Adults 
in the Hritish Eininre. It includes a discussion of systems of itinerant instruc¬ 
tion in agriculture in Austria, Relgium, Bulgaria, Denmark, Fran(‘e, Hungary, 
Italy, Netherlands, Prussia, Uussia, and Sweden, together with notes on some 
fixed agricultural schools for adults. 

Statistics of land-grant colleges and agricultural experiment stations, 
1905, Marie T. Spethmann {l\ H. Dept. Apr*, Office Ed-pt. Circ. 0), 

pp. ff ).—Abstracts of statistics to be published later in full in the Annual Rei)ort 
of the Office of Experiment Stations. 

Negro agricultural and mechanical colleges, J. II. Bluford {Eouth. Work’ 
mart, 33 {1900), Ao. 1, pp. 28-33, fipa. 6). —A general discussion of the origin 
and i)re.sent status of agricultural and mechanical colleges for negroes is fol¬ 
lowed by a more derailed description of the courses of study and equipment of 
the Agricultural and Mechanical College for the (."olored Race at (ireens- 
boro, N. C. 

This institution is said to occupy a unique position among negro schools in 
confining all of its instruction to agriculture, the mechanic arts, the English 
language, and the sciences underlying the same, limiting its instruction to 
males who have completed grammar school work, providing a very complete 
equipment, and gniduating an unusually large percentage of students from its 
agricultural course. 

Teaching agriculture in the common schools, G. Severance {^orthirest 
Jour, E^., n {1905), No. 3, pp. 0-10 ).—After discussing in a general way the 
need of agricultural teaching in the common schools and indicating the aim of 
such teaching, the writer gives a list of inexpensive materials needed for illus¬ 
trative puri)oses, and outlines 0 exercises relating to soils and cultivation. 

The relation of geography to nature study in the elementary school, H. W. 
Pai^nks {Nature Study Rev,, 1 {1905), No. 5, pp. 173-188),—In making a 
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comparison between geogropby and nature study In the elementary schools a 

plea la made for the more uniform and rational treatment of both subjects. 

Nature study is defined and differentiated from science. Geography in the 
earlier years of school life is said to deal from the same standpoint with prac¬ 
tically the same materials as nature study, and the two should not be widely 
differentiated during the first 4 years of school work. After that geography 
should begin to deal with facts beyond the experience of the pupil, while nature 
study should still l)e largely confined to the home district. 

The intimate relation existing between gtH)graph 5 ’ and history is also pointed 
out, and an outline is given of a <* 0111*80 of study in nature study, geography, 
and history for the elementary school. This course is develoi)ed by grades 
under the term nature study (modified by the adjectives institutional, indus¬ 
trial, biological, physical, ngri<mltural, geographical, and historical) until the 
end of the fourth grade, after which nature study is outlined as one subject of 
study and geography and history as another. 

Studies of corn and its uses, F. II. Rankin {Ayr. Col. Ext. Vniv. 111. fG/rc.], 
1905, May. pp. JiO, fiys. 8).—This circular presents an elementary, systematic 
study of corn designeil to aid boys and girls in acquiring a knowledge of facts 
and principles in agriculture to prepare them for the successful practice of some 
branch of farming. 

Notes and outlines are given with a view of studying the corn plant as a whole, 
the ear in connection with the use of a score card, and different features of 
corn culture and characteristi(*a of the crop by experimentation. Notes on the 
composition of the different parts of the corn kernel are reproduced from Illinois 
Staticm Bulletins 43, 55, and 87 (E. S. R., 8, p. 509; 11, p. (133; 15, p. 352), pre¬ 
viously noted. A brief discussion of the commercial products of corn is also 
given. 

Experiments with milk and butter, J. W. Decker {Ayr. Col. Ext. Bui, [Ohio 
Etate / ’air.], 1 {1906), lYo. pp. Jf-lO. flys. 10). —Nine simple dairy experiments 
suitable for elementary*schools are described and fully illustrated. 

An elementary study of soil, A. R. Graham {Ayr. Col. Ext. Bui. [Ohio State 
Utiiv.], 1 {1906), No. //, pp. 1 l-lli, pyH. 5). —^Ten simple exercises with soils are 
describeil. 

Window gardening in the schoolroom, II. R. Dornkr {Purdue Vuir. [Pam¬ 
phlet], 1905, pp. 23, fiys. 10). —This is a pamphlet prepared by a practical fiorist, 
and gives directions for the propagation and care of ])lants in the schoolroom. 
The purix)se of the pamphlet is to give teachers an insight into the habits and 
requirements of plants which may be used both as objects for nature study and 
for the beautification of schoolrooms. 

MISCELLANEOUS. 

Annual Beports of the Department of Agpriculture, 1905 {U. E. Dept. Ayr. 
Rpts. 1905, pp. CXXXIV-^569). —This is made up of the reports of the Secre¬ 
tary and heads of Bureaus. The various reixirts are also Issued as separates. 

Eighteenth Annual Beport of Alabama College Station, 1905 {Alabama 
College Eta. Rpt. 1905, pp. 23). —This Includes the organization list of the sta¬ 
tion, a financial statement for the fiscal year ended .Tune .30, 190.5, and brief 
reports of the director and heads of departments. The reiiort of the horti¬ 
culturist contains a list of certificates granted nurserymen. 

Annual Beport of Connecticut State Station, 1905 {Connecticut Etate Eta. 
Rpt. 1905, pt. 1, pp. 1-8). —^These pages contain an announcement concerning 
the work of the station, a report of the board of control, and a financial state¬ 
ment for the year ended September 30, 1905. 
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liightMntli Annual Report of New York Cornell Station, 1905 {Tfew York 
Cornell Sta, Rpt. 1905, pp. XXJX+525-\-Ji6),—ThlH report, which is not in¬ 
tended for general distribution, contains the organization list of the station, 
reports of the direc*tor and heads of departments, a financial statement for the 
fiscal year ended June 30, 1005, and reprints of Bulletins 221-232 of the station 
on the following subjects: 

Alfalfa in New York (E. S. R., !<>, p. :355) ; record of an attempt to Increase 
the fat in milk by means of liberal feeding (E. S. li., 10, p. 095) ; the grai)e- 
berry moth (E. S. R., 10, p. (>81) ; two grape pests (E. S. R., 10, p. 081) ; bovine 
tuberculosis (E. S. R., 10, p. 1024) ; an api)le orchard^survey of Wayne County, 
New York—I, The apple industry (E. S. R., 17, p. 143) ; II, Geology (E. S. U., 
17, p. 119) ; mushroom growing for amateurs (E. S. R., 17, p. 141) ; potato 
growing in New York (E. 8. R., 17, p. 133) ; an apple orchard survey of 
Orleans County (E. S. R., 17, p. 307) ; quality in potatoes (E. S. R., 17, p. 358) ; 
forcing strawberries (E. S. R., 17, p. 407) ; notes on the forcing of tomatoes, 
cucumbers, and melons (E. S. R., 17, p. 403) ; and experiments on the influence 
of fertilizers upon the yield of timothy hay when grown on Dunkirk clay loam 
in Tompkins County, New York (E. S. R., 17, p. 401). 

Director’s report for 1905, W. II. Jordan {\ew York State Sta. Bui, 27Jf, pp, 
501-518). —This is a somewhat detailed rci)ort of the work of the station during 
the year. 

Eighteenth Annual Report of Rhode Island Station, 1905 (Rhode Island 
Sta, Rpt, 1905, pp. 1G9-352 Y- 1//).—This contains the organization list of the 
station, a report of the director, on the different lines of station work, and 
more detailed reports of the different divisions which are noted elsewhere, a 
financial statement for the fiscal year ended June 30, 1905, list of exchanges, 
and an index to the reiK)rt and bulletins issued during the year. 

The report also contains tlie following articles whicli have already been 
noted from other sources: The effec't of postponing the annnoiiiuin-citrate 
trt'atinent of the water-insoluble portion of fertilizers (E. S. R., 1(>, p. 322) ; 
phosphoric acid determinations by the method of ignition with magnesium 
nitrate and by that of digestion with acids (E. 8. R., !(>, p. 843) ; notes on the 
use of acetic and of oxalic acid for extracting the cliarred material in preparing 
ash (E. 8. R., 17, p. 432) ; and the phosphoric acid reuioved l)y crops by dilute 
nitric acid and l)y ainiuoiiiuin hydroxid from a limed and unlimed soil receiving 
various phosphates (E. 8. R., 17, p. 430). 

Annual Report of Virginia Station, 1905 {Virginia Sta. Rpt. 1905, pp, 
36). —This contains the organization list, a report of the director on the work of 
the station during the year, a financial statement for the fiscal year ended 
June 30, 1905, a summary of meteorological observations (see also p. 8.30), and 
departmental rei)orts, some of which are noted elsewhere. 

Crop Reporter (V. S. Dept. Apr., Bur. Statis. Crop Reporter, i^ol, 7, Nos. 9, 
pp. 79-80; 10, pp. 87-94). —These numbers'contain brief statistical reports on the 
tobacco crop of 1905, by types; colonial cotton; rice production in the United 
States; cotton crop of the Department of Agriculture compared with tlie reports 
of the Census Bureau; crops of Russia; the corn and tomato pack in 1905 ; crop 
c-ondltions in Europe; the cotton crop of British India; farm animals in the 
United States; oil seeds In British India; crops of Germany; foreign trade In 
the United States for 190.5; the world’s meat trade; demand for durum wheatt 
and numerous other topics. 
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Alabama College Station. —The station has concluded a feeding experiment 
with 50 head of steers, which was made in cooperation with the Bureau of 
Animal Industry of this Department It represents the second year of this 
eooi)eration. 

Colorado Station. —E. P. Taylor, assistant to the State entomologist of Illinois, 
has been appointed field entomologist of the station, with headquarters at Grand 
Junction. He will study the Insects working in the orchards of that section, 
more especially the codling moth. O. B. Whipple, assistant horticulturist of 
the station, has been transferred to Grand Junction as field horticulturist to 
make a study of the orchard conditions of that locality and of plant diseases. 
A. II. Danielson, assistant agronomist, whose resignation was re(*ently noted, 
is succeeded by F. Knorr, of Minnesota. E. R. Bennett, of the Connecticut 
Storrs Station, has been apr)olnted field assistant for special work in i)otato 
investigations in the potato districts of northern Colorado. This work is 
undertaken partly with State appropriation and partly with funds raised by 
local subscription. The investigations on loco, carried on in cooperation between 
the station and this Department, will*be on a more extensive scale this year 
than formerly. The headquarters will be at Hugo. The station will l)e repre^ 
sented by Dr. G. H. Glover, the veterinarian. 

Connecticut College and Storrs Station. —The fifth annual suminer school 
devoted to nature and country life will be held at tlie college July Storrs 

Hall, the new brick and stone dormitory, will l)e ready for the use of the school. 

Florida Station. —E. W. Berger, Ph. D., recently research student at Ohio 
State University, has been ai»pointed entomologist to the station. N. Adams, 
of Jasper, has resigned as a member of the board of trustees and J. C. Baisden, 
of Live Oak, has been appointed to fill the vacancy. Contracts have been let • 
for a greenliouse and seven otlier agricultural and horticultural buildings at 
the new location of tlie college and station at Gainesville, together wltli houses 
for the foremen of the horticultural and agricultural departments. The houses 
are to be comi)leted in sixty days and the other farm buildings very soon, 
that. 

Iowa College and Station. —The legislature has appropriated .^11,000 for the 
purchase of 135 acres of additional land, 80 acres of which will be used for 
grazing purposes and experimental work in animal husl)andry, and 55 acres for 
orchard instruction and exi)erlmental work in forestry. An appropriation of 
$5,000 was ma<le for buildings on the dairy farm, and an eciual amount for the 
I)oultry plant; and $15,000 was provided for agricultural extension work, for 
the conduct of which it is planned to establish an extension department. 

The one-fifth mill tax levy in favor of the institution was extended for a 
period of five years. This will provide about $125,000 a year for buildings. 
About $175,000 remains from the present mlllage tax, which will be applied on 
the new agricultural building, to cost $275,000. The building will be completed 
from the new millage tax. An appropriation of $5,000 annually was made for 
good roads instruction and investigation, $3,500 annually for an engineering 
experiment station, and $2,400 for library. 

H. G. Van Pelt has been elected to the position of assistant in animal hus¬ 
bandry in charge of dairy stock. He will have charge of the 200-acre dairy 
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farm which has recently been purchased and which is now being equipped and 
stocked for exi>erlmental and educational work in dairy stock. This farm will 
be devoted exclusively to dairy and i)oultry work. The poultry department is 
being organized and will be equipped and ready for work at the opening of the 
next college year. W. J. Rutherford, assistant in animal husbandry, has re¬ 
signed to accept a position at the new Manitoba agricultural college. 

Hassachusetts College and Station.—^The State legislature has appropriated 
^75,300, in addition to the regular permanent appropriations, as follows; For 
erecting, heating, and equipping a building for the botanical department, $45,000; 
for a new barn and a new wagon house, $21,300; for a^dalry building to l>e used 
simply for the handling of the farm product, $3,000; for a new piggery, $1,000; 
for repairs to buildings, $3,000; and for the further maintenance of the college, 
$2.(M10. The new buildings provided for, except that for the botanical depart¬ 
ment, are to replace those lost by fire. For the new barn an unexi^ended balance 
of Insurance money amounting to $12,000 Is also available. The permanent 
appropriation of the State to the college now amounts to alx)ut $57,000 annually. 

liValter B. Hatch, assistant horticulturist in the station, has resigned, and 
Charles P. Ilalligan has been api)ointed his successor. 

Kentucky Station.—Beiij. R. Hart has been appointed assistant in charge of 
feed work. 

Michigan College and Station.—Alfred R. Kohler has succeeded Albert G. 
Craig as instructor in horticulture in the college. Miss Dorothea Moxness has 
been aiqx>inted assistant chemist in the station. A farmers’ institute corn si)e- 
cial was run over the Lake Shore and Michigan Southern Railway in April. 
The principal topics discussed were the improvement of corn and better methods 
of corn culture. 

Moi\tana College and Station.—Peter Koch has retired from the executive 
l>oard of the college and station, and has been suc(*eeded by E. Hroox Martin, of 
Bozeman. Mr. Koch will retain the position of secretary and treasurer of the 
board. Joseph B. Nelson, assistant agronomist of the T^tah Station, has been 
appointed sui)erintendent of the dry fann exi)eriments over the State. Seven of 
these dry farm substations are being conductetl this year, three in the northern 
part of the State and four in the southern part. 

Nebraska College and Station.—The title of the department of agriculture has 
been changed to dei)artnient of agronomy and the scope of this department 
enlarged to include instruction and experimentation in the chemistry of soils. 
Alvin Keyser and E. (i. Montgomery have been ai)i)ointed instructors in agron¬ 
omy and assistant agronomists in the station. George A. Loveland, of the U. S. 
Weather Bureau, has been made meteorologist of the station, vice G. D. Swezey, 
resigned. F. G. Miller, i)rofessor of forestry in the State University, has been 
apiK)inted forester of the station. 

The station has entered into cooi)eration with the Bureau of Plant Industry of 
this Department to carry on spraying demonstrations in one orchard in each of 
six counties to determine the profit from such spraying operations. Records will 
be kept of the amount and quality of the fruit produced in each orchard where 
trees are spraye<l as compared with similar trees unsprayed. 

Ohio University and Station.—^The legislature appropriated a total of $135,000 
for the college of agriculture— $45,000 for land, $80,000 for buildings, and $10,000 
for the purchase of live stock. The $80,000 for buildings will be used for a 
Judging pavilion, a cattle barn, and a horse barn, all as separate structures. 

The following appropriations for the work of the station have been made by 
the State for the two years, 1900 and 1907: Expenses of board of control, 
$1,600; bulletin publication, $10,500; siiecial work in entomology, l>otany, hor¬ 
ticulture, and chemistry, $19,000; substations for field experiments, $15,000; 
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general repairs, labor, and supplies, $20,0(10: special work in animai industry, 
$12,000; liln'ary ecpiipiiient and care', $8(K); general construction, $.S,00(j; co<jp- 
erative experiments, $10,000; forestry investigations, $10,(X>0; total, $10(>,tXK). 

Porto Rico Station.—Wintlirop V. Tower, a graduate of the Massachusetts 
Agricultural t'ollege, where he has been for the past two years pursuing post¬ 
graduate work in botany and entomology, has been api)ointed plant patliologist 
and entomologist to the station. 

Rhode Island Station.—F. L. Yeaw, a graduate of Massachitsetts Agricultural 
(’ollege, has been made assistant in chemistry in <*onnectioii witii the soii inves¬ 
tigations, and J. Frank Morgan, a graduate of St. I^awrence Fnivorsity, assist¬ 
ant chemist to the station. Alton W. Kicliardson, of tlie senior class of tlie 
Fniversity of Main(‘, has been api>ointed assistant agronomist. 

Washington Station.—Allan’t (1. Fraig. iiistria-tor in horticulture at the Michi¬ 
gan Agricultural (\)llege, has l)een ai>i>ointed assistant horticulturist, vi<‘(‘ I). C, 
Mooring, who resigned in .Tannary to accejd a similar iK>sition in the Mississippi 
(V)ll<*ge and Station. Extensive exi>eriments with cereals are planned for the 
c'oming year, especially with wheat, to which C. W. Lawrenee will devote his 
entire time. 

Better-Parming Special in New England.—The first attempt to introduce this 
form of university extension work into New England took tlie form of a so- 
called “better-farming speiaal “ train, which was run through Massacluisetts, 
New llainiisliire, and Vermont during April. The idea was fathered by an agri¬ 
cultural publication, which made tla^ arrangements with the railroads, and was 
carri(Ml out by the colleges and stations in the three States. A week was spent 
in each State, the train being ea<*h week under the auspices of the college* and 
station in which State it was running. The train consisted of four cars, which 
were ecpiippe'd with apfiaratus and exhibits illustrative of farm crops, ferti¬ 
lizers, animal husbandry, dairying, horticulture, entomology, and for(‘stry. Onc- 
third of each car was given up to the exhibits, the other two-thirds forming the 
audience room. Forty-minute stops were made at stations along the* route, the 
first twenty minutes lieing devoted to two terse ten-minute talks in each car, fol¬ 
lowed hy twenty minutes for viewing the exhibits and asking (piestions. The 
undertaking was pronounced a great success from start to finish. It is esti¬ 
mated that about 2.“),()00 people visited the train <luring its course, and a large 
numbei’ of jieople were reached who had hitherto had little knowledge of the 
work of the colleges and stations. 

Sugar Experiment Station in Peru.—^'Fhe Peruvian Government has estab¬ 
lished an experiment station for sugar cane at Lima, under the auspices of the 
dejiarto'ent of the int(»rior. The station is organized under the directorship of 
T. F. Sedgwick, formerl.v of the Hawaii Station, who writes: “ We already have 
land and a good lahorator.v. 'rite work will consist in analyses of soils, ferti¬ 
lizers, sugar-house products, carrying on field experiments, and giving such aid 
to the planters as the station may be able to give.” 

Edinburgh and East of Scotland College of Agriculture.—The new buildings 
for this college were formally opened February 28 hy Lord Btilfour, of Bur¬ 
leigh. These buildings, according to WaturCy are in (ireen Square, Edinburgh, 
and consist of well-equipped chemical, botanical, and bacteriological laboratories 
and lecture rooms, and chiss rooms for the vtirious other subjects taught in the 
college. Their cost has amounted to more than $45,()(X). 

International Association of Colonial Agronomy.—According to a note in 
NaturCy it has been decided to establish an International Association of Colonial 
Agronom.v, to promote the scientific study of the problems of colonial and trop¬ 
ical agriculture and of the commercial utilization of natural products. The 
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project took fthnpe at a recent meeting of the French Association of Colonial 
Agriculture and Colonization. A provisional committee has ;»een apiK)lnted to 
organize the association, with M. de Lanessan as i)resldent, and vlcVpresidents 
from Great Britain, Germany, Brazil, Italy, Mexico, Holland, Portugal, and 
France. The head<piarters of tlie organization will he in Paris. 

IntemationaPBairy Congress.—The Third International Dairy Congress will 
l)e held at The Hague during tlie niontli of Sei^temher, liX)7. The general secre¬ 
tary of the congress is Dr. A. J. Swaving, Lange Voorhout 88, The Hague, to 
whom applications for meml)ership should in* sent. • 

New Review of Hygiene.—The first number of the Mygienisches Centralhlatt 
has been received. This is announced as a complete international review of 
matters i)ertaining to tlie whole field of hj’glene, and is edited by Dr. Paul 
Somnierfeld, director of the lalioratory at the Children’s Hospital In Berlin, 
witli the assistance of a large number of specialists. The first issue contains 
numerous abstracts of iiaiK^rs on drinking water, human nutrition, f(x>d mate¬ 
rials, milk and dairy products, food inspection, and the meat industry. Tlie 
alistracts are to lie printed in German. The CoitralhJatt will be issued fort¬ 
nightly. 

Miscellaneous.—Pi*of. Nathaniel Koulhgate Shaler, dean of tlie Lawrence 
Scientific Scliool and professor of geology at Harvard TTniversity, died April 10 
at tile age of (Jo years. Professor Slialer had made important contributituis in 
agricultural geology, notalily upon soils and their origin. 

Prof. Adolf Emmerling, director of tlie agricultural chemical laboratory of 
the experiment station at Kiel, and professor of agricultural chemistry in the 
university, ditnl March 17 at the age of (>4. He bad devoted much study to the 
chemical processes within the plant, ancLespecially the formation of albuminoids 
in plant tissues. 

The death is announced of Georges Barba, director of the Enological Station 
of Nimes. 

The (htrdeners’ Chronicle announces the death, :March 20, of Count Oswald 
de Kerchove, chief of the directing council of the State Botanic Garden at 
Brussels, and the leading spirit in all public horticultural affairs in Belgium. 
He was also the author of a work on jialins and another on orchids. i 

It is proposeil to <*rect a marble bust of tlu* late Prof. Th. von der Goltz in 
the agricultural iicademy at Bonn-Poppelsdorf, and to establish scholarships in 
his memoi'y. A committee has been formed to solicit funds for the purpose. 

Dr. A. J. Ewert, formerly at Birmingham, England, has been chosen jirofes- 
sor of botany at the Cniversity of Melbourne, Australia. 

The Academy of Sciences of the Institute of Ph*ance has awarded the There 
prize to Prof. (i. de Istvanfii, director of the Uoyal Central Institute of Ami e- 
lology of Hungary, on account of his Investigations on the biology of the gray 
rot of grapes, due to Jioirytia cincrea. 

A station for testing agricultural machinery has been established at fireslau 
under the ausiiices of the chamber of agriculture of the Province of Silesia. 
It is under the directorshiji of Dr. Ernst Foerster. 

The Royal Seed Breeding Institute of Wnrttemberg was established at 
Ilohenheiin in December, P.Kir), under the directorship of Professor Fruwirth» 
with Dr. H. Lang as assistant. 

It is announced in Srienve that about $50,()(X) has already been raised for the 
new professorship of lumbering in the Xale Forest School of the $150,000 
which is sought as an endowment. In fourteen western States $44,000 wa^ 
raised from sixty contributors, representing in the main corporations and firms. 

o 
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outlining of plans for work under the Adams Act has led to 
gV'^W.r ('onsideration of what should he regarded as research in agri- 
culttite. The ti^rms research” and inva\stigation ” have been used 
freely in reference to experiment station work, and often more l)roadly 
than they are employed in science generally. We have fallen into the 
habit bf speaking of much of the work as investigation, which in a’ 
strict sense can not be regarded as of that grade. The result has been 
cortsididrable confusion in the minds of station workers, as well as the 
general public, as to the distinction between this and other grades of 
work less technical and fundamental in character. 

There are several reasons which contribute to this uncertaintj^ in the 
use of terms. Agriculture is a new science. Our knowledge is not as 
well systematized and classified, and the problems for research are not 
so definitely outlined as they are in the older sciences. Being a com¬ 
posite science, it has been built up on the basis of the pure and natural 
sciences. It has drawn upon these for many facts, which have been 
given a scientific, or a practical application in agriculture. Important 
as this application may be, it is not always to be regarded as research 
or a scientific discovery. All knowledge is supposed ultimately to 
have a useful application, and the work of the experiment stations has 
done a vast deal to demonstrate this fact and to give this knowledge a 
tangible value. 

Again, the needs of agricultural practice have frequently blinded 
statioir workers and led them to mistake for investigation tests and 
demonstrations or simple experiments involving no original features, 
but which led to an answer to the farmer’s question. They have been 
flooded with practical questions, and have set out to answer these ques¬ 
tions in the most direct and quickest way. Results of this kind have 
accumulated very fast. TheVorkers as a rule have been too busy and 
too much absorbed to stop long to philosophize or speculate upon 
the broader and deeper scientirfc aspects of their work or to inquire 
into the reason of the results observed. 
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Hence it is that much of our experimental work has given results 
which are largely empirical. We find that if we follow a certain pro¬ 
gramme of operations we will get a given result quite constantly. 
Why? Usually because this result has been observed in a variety of 
trials; not because the under!^dng principles have been determined, and 
the relation of these to the particular problem, as for example, that a 
given practice is found to have a special effect on tl^ moisture condi¬ 
tions or aeration of the soil, or to bring about more congenial condi¬ 
tions for the organic life of the soil, or to have a definite effect on the 
physiological activities of the plant itself. The experimenter often 
sees only the final result, and is satisfied with this if it is favomble. 
The investigator will strive to determine the cause of what he sees 
and the broader hearings of the results of his experiments. This will 
stimulate him to make investigations into these problems which will 
go down to the fundamental facts and enable him to prove his propo¬ 
sition step by step. 

These differences in the use of terms, which have grown up as a 
result of cii’cumstances and environment, make it desirable that we 
should discriminate carefully and intelligently in applying the funds 
under a new act which restricts them to investigation. Such discrim¬ 
inating study of the different branches of the subject will be an aid in 
the development of agricultural science and will lead to a clearer view. 
It will enable the systematizing of investigations, so that we may go 
forward step by step in a logical way and as a result of things defi¬ 
nitely worked out and proven. Until this is done we shall continue 
very largely to be groping in the dark, and not laying the founda¬ 
tion for scientific deductions which will help in the next set of prob¬ 
lems or in another locality. 

Some one has said that Science seeks to’make our knowledge of the 
small, the invisible, the mysterious, as accurate, as practical as our 
knowledge of common things;” and that it seeks to make our knowl¬ 
edge of (common things accurate and precise that this accuracy and 
precision maj’^ be tmnslated into action.” This fact finds expression in 
the results of many lines of research in agriculture. The intelligent use 
of lime is such an illustration, the combating of plant pests, the making 
and curing of cheese, the handling of milk, and a wide variety of 
other matters. But these subjects have each passed through their 
empirical stage before they reached a scientific bavsis. 

For example, there was much experimenting upon the use of lime 
for land. Applications to some soils gave beneficial results, while on 
others there appeared to be no. benefit, and it was thought by some to 
exhaust the soil and to be ill advised. A few years ago this repre- 
Hhted the status of knowledge and experimentation. The results and 
the practice were entirely empirical. The lime was usually not needed 
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by the crops themselves, although it benefited them, but the purpose 
it served was not known, and there was no way of reasoning whether 
or not in a particular case lime would be helpful or its use advisable. 
Soil tests weir relied upon for this purpose, and while they might be 
regarded as experiJ^ents, in themselves they did not comprise an 
investigation. ^ 

There were research problems which experience and these experi¬ 
ments had suggested, and after a while these problems became the sub¬ 
ject of investigation. The effect of lime in correcting an acid condition 
of the soil was observed; the relations of this changed reaction to the 
biological factors of the soil were worked out; and gradually from these 
and other facts a basis was formed foi- the philosophy of liming. 
Through research the knowledge of this common practice had been 
made “ accurate and precise,” and this accuracy and precision had been 
“translated into action.” 

The combating of plant diseases and insects furnishes similar illus¬ 
trations. We have come to recognize that investigation of the nature 
of the disease and the life history and habits of the insect are necessary 
preliminary steps. The practical problem is the control of the pest; 
the scientific study of its habits as a basis for control is reseai’ch or 
investigation, and this will suggest many experiments, all directed 
toward a definite purpose and a part or extension of the investigation. 
But the man who starts in spraying with this and that, trying ever)^* 
thing at hand without any basis for his cut-and-try efforts, is testing 
merely, and although he may hit upon a remedy, his work is in no 
sense investigation. 

In feeding work the case is often on much the same plane, h'or 
example, we make a comparison of wheat bran and gluten meal for 
milk production. One of these feeds gives (he better result, as meas¬ 
ured by the yield and the financial returns, but often the inquiry stops 
there. If the question is merely a commercial one, the answer is suf¬ 
ficient, and the farmer can be advised. But we have added nothing to 
the sum of human knowledge, and we kno>v no better ho>v to feed next 
year if the relative prices have changed. Is a pound of digestible fat 
or of protein in one feed of the same value for making milk as that 
from another source? Or are there vsome particular constituents whose 
functions are especially important and give the feed a special value? 
The real physiological relation of these feeds, or of their respective 
constituents, to the elaboration of milk remains untouched by such 
experiments. 

Suppose, again, we feed a lot of steers on heavy rations of corn for 
fattening. Humanity sa}\s shelter them in a warm, comfortable barK4 
They appear after a little to resent this. They are uncomfortable ati^ 
it is difficult to keep them up to the high rations. Divide them into 
two lots, and turn one out into the cold with only a shed to shelter 
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them from the winter winds. The latter lot does better—is more 
thrifty, eats better, and makes better gains. Is the question answered ? 
Too often it stops here. We have the empirical result, but it is suph- 
ported by no reason. u 

Put one of these heavily fed steers into a reppimtion calorimeter 
and we find he gives off heat enough under his heavy corn feeding to 
keep his body warm without artificial protection. The reason has been 
found. Again, knowledge of common things has been made accurate 
and precise, and may be translated into action. 

^In pure science the accumulation of data has in itself often been the 
object, rather than merely a means to an end; while in experiment 
station work the case has often been reversed. Here in our haste we 
have sought mainly the result, without so much attention to accumu¬ 
lating extensive data for broad generalizations. 

Reseaich is worthy of the name only as it sets up definite ideals or 
aims which it strives to attain by scientific methods of procedure. 
This will involve a definite plan of operations, a thorough consideration 
of what is known of the subject and its bearings, both practical and 
scientific, and should lead the expe^riraenter to learn something of the 
reasons for the results he secures. While the aim should remain fixed, 
the plan will often have to be modified in detail as the investigation 
progresses. But too often there appears to be lacking an}^ well-thought- 
out plan or object; this is developed piecemeal and lacks indirectness. 

There are certain operations which will always be more or less 
experimental, as they will depend upon a variety of conditions, either 
indefinite in extent or combined in such away as to make the outcome 
somewhat uncertain. Such operations can not proceed with mechan¬ 
ical exactness, and this very element of uncertainty will lend a charm 
to the work. But the object to be attained and the line of experiment 
should be matters of mature consideration. An investigation should 
presuppose this preliminary. 

The line of demarcation between investigation and the lower grades 
of inquiry is not always clear and sharp, but the character of the prob¬ 
lem does not determine this. The lowliest and most common subject 
may be a proper matter for real investigation. It is the man in charge 
of the work and his'mental attitude toward it which determines 
whether it shall be a simple test, a conclusive experiment, or a thorough 
investigation. If he has none of the scientific spirit or sees only the 
purely practical phase, his work will stop with comparisons and sim¬ 
ple experiments; but if he has the true spirit of the investigator and 
is trained to observe, even though he may not have seen a college 
class room, his results will contribute something toward establishing a 
scientific fact. 
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We have been accused in our experimental work of having the 
immediately practical results too constantly in mind. The immedi¬ 
ately practical work is important and desirable. It has helped to 
make the American stations strong in the confidence of their constit¬ 
uents. It should be continued and the results carried to the farmer 
in demonstrations, coopeiative experiments, and other popular ways. 
But it is equally important to get at the scientific facts, which have a 
wider and more permanent application. Surely there is no conflict 
between such investigation and the securing of practical results. 

Already our station work is coming to assume a more national char¬ 
acter. To a noticeable extent we are departing from the view that all 
work must have a decidedly local flavor or application. The com¬ 
munity of interest is being recognized. It is seen that much of the 
research work has a wider field of usefulness. Its results are appli¬ 
cable in the main to a wide extent of country, and require only to be 
adapted to local conditions. 

If the Adams Act leads us to think more clearly along these lines and 
to consider the strictly investigation problems which the practical 
experiments and experience are constantly suggesting, it will have a 
far-reaching effect and will materially stimulate the original research 
and investigation it contemplates. 



RECENT WORK IN ACxRICULTURAL SCIENCE. 


AOKICVLTUSAI CHEMISTKT. 

The determination of available plant food in soil by the use of weeik acid 
solvents, part 2, A. D. Hall and A. Amos (Jour. Chenn. Soc. [London]^ 89 (1906)^ 
No. 520f pp. 205-222, figs. S; ahs. in Analyst, 81 (1906), No. SGI, p. 129), —The rate 
of solution of phosphates and the concentration of tlie extract obtained ] >y continuous 
extraction of soil samples with water saturated with carlx)n dioxid and with 1 per 
cent citric-acid solution were studied in the investigations here reported and graphic¬ 
ally represented. The general conclusions reached are summarized as follows; 

“(1) The solvent does not at once remove all the phosphoric acid capable of going 
into solution in the particular solvent employed; instead an equilibrium is estab¬ 
lished betw’een the phosphoric acid in the solvent and in the soil. 

“(2) The concentration of the solution in equilibrium with the soil falls w ith each 
successive attack of the soil by the same solvent. This indicates the presence in the 
soil of several compounds of varying solubility, the mass of the more soluble b#^ing 
small and of the same order as the amounts going into solution in the earlier extracts. 
When these more soluble compounds have been removed, an approximate constant 
equilibrium is attained between the phosphoric acid remaining in the soil and that 
going into solution at eavh extraction, indicating that after the more soluble com¬ 
pounds have been removed there remains a phosphate in each soil of such low solu¬ 
bility that the amount going into solution at each extraction is independent of the 
mass present in the soil. 

“(3) With soils which have been for many years manured with a particular phos¬ 
phate, the amounts of phosphoric acid going into solution in successive extractio.ns 
with 1 pej^cerit citric-acki solution follow a logarithmic law of deiTement, indicating 
the presence of one particular phosphate which dissolves in proportion to the mass 
of it present in the soil. This law does not, however, hold for ordinary soils which 
have been variously manured. 

“(4) In the case of the Rothamstoil soils, the sum of the phosphoric acid dissolved 
out by the first five extractions with citric acid approximates very closely to the 
known surplus of phosphoric acid accumulated by the additions of manure to the soil. 

‘‘(5) Assuming that the solvent actions of the soil water and of the weak acid sol¬ 
vents employed in the laboratory are comparable, the evidence lends no support to 
the theory that all soils give rise to a natural soil solution of approximately constant 
composition, which is not disturbed by the use of fertilizers containing phosphoric 
acid. 

**(6) For the practical purposes of soil analysis, the evidence afforded by a single 
extraction of the soil for 20 hours with continual shaking is very similar to that 
obtained from a series of successive extractions by the same solvent, and leads to the 
same conclusions as to the manorial requirements of the soil.” 

On the determination of phosphoric acid as magnesium-ammonium phos¬ 
phate and as ammonium phosphomolyhdate, G. JOrgbnsbn (K. Panske Viderisk. 
Selsh Skr., 7. ser., 2 (1905), No. 4, pp. 141-288, figs. 8; ahs. in Chem. Ztg., 29 (1905), 
No. 90, Hepert. No. 28, p. 842 ),— The author critically revi^wQ tho literature of this 
Q5U 
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subject and reports detailed studies of the conditions affecting the accuracy of the 
magnesium, molybdomagnesium, molybdic, and.citrate methods. 

He concludes that either gravimetric or volumetric methods depending upon a con¬ 
stant relation of phosphorus to molybdenum in ammonium phosphomolybdate are 
not reliable because the composition of the precipitate varies with the conditions of pre¬ 
cipitation. Tlie proportion of phosphorus to nitrogen in the ammonium phosphomo¬ 
lybdate is also much too variable to serve as a means of determining phosphoric acid. 
The solubility of magnesium-ammonium phosphate in aminoniacal water can be deter¬ 
mined with reasonable accuracy even wdien ammonium chlorid, a?nmonium citrate, 
as well as magnesium chlorid are present. The equilibrium between magnesium 
chlorid, ammonium chlorid, and ammonia at about 100° C. can be determined with 
sufRcient accuracy. 

In the precipitation of phosphoric, acid by means of magnesia mixture in cold solu¬ 
tion it is not possible to obtain a pre(;ipitate of (‘onstant com{)osition either by direct 
precipitation or by the use of the molybdic or citrate methods. By precipitation in 
hot solution the conditions of i)recipitation may be varied considerably without any 
variation in the pjroportion of phosphorus to magnesium, and in this way 1 part of 
phosphoric acid i^i 1,000 parts of solution may be determined with accuracy. 

The molybdomagne^siuni method w’orked out by the author on this basis gives 
accurate results even in the presence of large amounts of strong inorganic acids, 
silicic acid, and citric acid, as well as of cahdurn, iron, and aluminum compounds. 
The citrate method w'hich he projioses, howt'ver, is not applicable in case of solutions 
containing a large amount of silicic acid and can be used with safety only when small 
amounts of calcium, iron, and aluminum compounds are present. The molybdo- 
magnesiuni method gives highly accurate results with fertilizers and crude phosphates. 
The citrate method is recommended only for the determination of water-soluble 
phosphoric acid in superphosphates. 

The molybdomagnesium method proposed is in brief as follows: The solution of 
phospliate is hejited for 10 minutes to about 50° C., shaken, and allowed to cool. A 
slight excess of molybdic solution is added (formulas for the calculation of the 
amount of molybdic solution to be use<l are given), the precipitation and collection 
and washing of the precipitate being done in the usual way. The precipitate is dis¬ 
solved in the smallest possible amount of 2.5 per cent ammonia solution, and the 
solution is heated nearly to the boiling point when neutral magnesia mixture is 
added drop by drop to precipitate the phosphoric acid. While the solution is cool¬ 
ing it is frequently shaken in order to cause the formation of a crystalline precipitate. 
After standing 4 hours the j)recipitat(^ is collected on a filter, ignited, and weighed 
as usual. 

In the citrate method proposed the phosphate solution is mixed with 25 to 30 cc. 
of neutral ammonium citrate and 25 cc. of 10 per cent ammonia solution, heated to 
boiling in a covered flask, arnl the pliosphorii; acid precipitated with 30 to 40 cc. of 
neutral magnesia mixture. By repeated stirring or shaking the precipitate separates 
in crystalline form, and after standing at least 4 hours is collected on a filter, 
ignited, and weighed as usual. 

A list of 269 references to literature of this subject is given. 

Citrate solubility of phosphoric acid in fertilizers, J. K. S. Dixon (Jour, 
Agr. Sciy 1 (1906)y No. 4, pp- 4S0-44S ).—The author reports studies of the solubility 
of the phosphoric acid of steamed bones, raw bones, fish meals, and guano in 
alkaline, neutral, and acid ammonium citrate, and 0.1, 1, and 2 per cent citric acid. 
The results are somewhat inconclusive, but seem to warrant the following conclusions: 

“(1) The order of the solvent power of the three solutions of each of the two 
classes remains the same throughout. In the citrate solutions the order is (descend¬ 
ing), (a) neutral, (b) acid, (c) alkaline solution, with only two exceptions, viz., the 
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raw bone meals. . . . With the free acid the solubilities are in the order of the 
strength of solution without exception. 

“(2) The presence of free ammonia in the citrate solution lowers the solubility 
and the amount of lowering varies with different pnxlucts. . . . 

‘*(3) Bones of similar chemical comj)os*tion and physical properties, and contain¬ 
ing practically the same pc^rcentage of toial phosphoric acid, have different solu¬ 
bilities in the same(!itrah‘ or citric-acid solutl'^n. . . . This observation leads one to 
infer (a) that the action of the solvent is eithe.* not one of simple solution, or (b) 
that there is a fundamental difhuvnce in the phosphates of the bones.” The latter 
view is said to be in accord with that of Gebek (E. S. R., 6, p. 398). 

The determination of phosphoric acid in Thomas slag, bone meal, etc., O. 
Bo'itciter (Chem. No. 100^ pp. 129S^ 1294; in Chein. Centhl.y 1906^ 

1, No. 4, 7>- 282). —The author summarizes data obtained in over 800 analyses of 
Thomas slag to show that his method of determining the citric-atnd soluble phosphoric 
acid in Thomas slag (E. S. U., 15 p. 744) gives reliable results when carried out 
promptly and with proper prec^autions. Data are also reported to show that the 
German official method for determining tohil phosphoric acid in Thomas slag, bone 
meal, etc., gives reliable results and that it is not necessary, as claimed by Schenke, 
to neutralize the solution b(‘fore precipitation, whether nitric aci<l or sulphuric acid 
has been used for preparing the solution of the phosphate. 

Analytical notes on the superphosphate industry, 8cnu mT (Zt^chr. Angev\ 
Vhem., 19 (190(i),pp. m-187; ahx. in Chem. CenthL, 1900, /, No. 11, pp. 870, 871; Bui 
Soc. Chim. Paris, S. ser., SO ( 1900). No. ft, p. 898; Anahjst, SI {^190* ), No. S61,p. 129 ).— 
Drying at 100® 0. for 3 hours gives ina<!curate results for moi. ture. Better results 
W’ere obtained by exhaustion of 2 gm. on the filter with absolute alcohol and ether 
and weighing the evaporated extract after heating to 120® for 3 hours and the residue 
on the filter after heating to 40® until the (‘ther disappears. 

The author defends his oxalate method of determining free acids against W. 
Holler’s criticism that it give's too low re^sultsand is less accurate than the method of 
alkalimetric titration, rt'porting further testa which bear out his contention, ffe 
condemns the sugar inversion metheid. The examination of silico-fluorids by titra¬ 
tion with one-half normal alkali and phenophthalein and methyl orange is discussed. 

Use of the Heraeus electric crucible in the analysis of phosphates, F. H auss- 
DING (Chem. Ztg., 30 (1906), No. 7, pp. 60, 61; ahs. in Bid. Sor. Chim. Paris, 3. see., 36 
(1906), No. 4, p. 430; Annhjst, 31 (1906), No. 361, p. 128, fig. 1). —A crucible is described 
with which it is possible with addition of magnesia to (*alcine organic phosphates in 
two minutes. The crucible is also useful for igniting ammonium-magnesium phos¬ 
phate precipitates. 

The industrial analysis of water, E. Bosim (Ztschr. Angew. Chem., 19 (1906), 
pp. 92-9.5; abs. in Bui. Bor. Chun. Paris, 3. ser., 36 (1906), No. 5, p. 855). —The author 
discusse-s various methods of industrial analysis of w’’ater and proix)se8 to test for 
presence of magnesium and 8o<lium sulphate by adding barium carlwnate and j)he- 
nolphthalein and boiling, the production of a decided coloration indicating that the 
sulphuric acid is in part (combined with magnesium and sodium and not entirely in 
form of calcium sulphate. 

The determination of nitrous acid in water analysis, G. J^unoe (Zfjichr. 
Angew. Chem., 19 (1906), No. 7, p. 283). —^The author calls attention hi the fact that 
some analysts have confused his method for the detection of nitrous acid in sulphuric 
acid with the colorimetric method proposed by him for the determination of nitrites 
in water.« In the latter case no sodium acetat' is used with the “Lunge reagent” 
(a mixture of an acetic-acid solution of a-naphthylamin and a water solution of sulfa- 
nilic acid). 


a Ztschr. Angew. Chem., 7 (1894), p. 348. 
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The separation of solutes from solvents by absorbing media, F. K. Cameron 
and J. M. Bell (Ahs, in Science^ n. ser.y 2S (i906^^ No. p. S24 )-—This is an a>)stract 

of a paper presented at the New Orleans meeting of the American Association for the 
Advancement of Science. 

A study of the al)sorption of dyes from water by blotting papers, cotton, and soil 
is re{)orted, from which it is concluded that the capillary movemente of solutes 
through absorbing media follow an empirical law—“//''=A7, where ?/represents the 
distance through which the movement has taken place, t the time of movement, and 
n and k constants depending on the nature of the substances used, although n approxi¬ 
mated 2.3 in most of the cases to which the formula has so far been applied.” This 
formula holds, however, only when neither the distance nor time is large. 

Obemistry of the proteids, (1. Mann {London and Nor York: The MnvnnUon Co., 
1906, pp. XVIII606, dt/nw. 6 ).—It has been the author’s purpose to summarize, 
(classify, and discuss the available data regarding the composition, structure, and 
characteristics of proteids, the ])rincipal t<jj>ics dealt with being the reaction of 
albuminous substances, their dissociation produces, the synthesis of albumins and 
their constitution, albiimoses and peptones, salts of albumins, halogen albumins and 
allied matter, and })hy8ical properties an<l cUissincation of albumins. 

As the author points nut, special stress has Ixen laid on the proi)osition that cellu¬ 
lar metabolism is a cy(!li(^ event and not a <pieation of anabolism and catabolism, and 
throughout the volume the biological aspect of chetiiistry has been constantly kept 
in mind. The synthesis of albumins, as far as it wiis known up to September, 1905, 
is given in full. The carbohydrate radicals of proteids are dealt with fully because 
of their biological importance, and for the same reason 8i>ecial attention has been 
paid to sulphur. 

A new view has been advanced, namely, that so-called neutral salts of albumins 
are in reality not neutral, for it is their very want of neutrality which allows them 
to dissolve in water, an<l which als<.) enables them to dissolve globulins or to keep 
these t!ompounds in solution. 

The subject of autodigestion of nucleo-protei<ls has been considered at length, as it 
is believed that it will in tin; near future throw a great deal of light on the question 
of metabolism. 

A purely chemical classilication has been adopted for proteids, “the individual 
substances l)eing arranged in such a way as to lead from the lower members of a 
series to the higher ones—from the less to the more highly oxidized forms—and 
from open chain to ring compounds.” 

A full index and a bibliography add to the value of the volume. The author states 
that his Ixjok is based on the setrond e<lition of O. CohnluMin’s Chemie drr KUrem- 
korper (E. S. R., 16, p. 439), but that a large amount of additional matter has been 
included. 

Practical elementary guide for the examination and analysis of milk, A. 
Farines {Guide pratique et elernentaire pour Peru men et Panaljfse dee laits. Paris, 
IBOry; rev. in Rev. Gbi. La it, o {1906), No. 1.3, p. This work is based upon a 

course given in a dairy school and consists of prac^tical methods for the examination 
of milk, the more rapid and simple methods b(ung given the preference inasmuch 
as the book is designed not only for students in dairy courses but for practical 
dairymen. 

Experiments with the “sin-acid” butyrometer, J. AdoiuAn {Ztschr. 1/mdw. 
Versuchsw. Oesterr., 9 {1906), No. 3, pp. iy7-i^»5) .—Comparative tests of the 8ichler 
nonacid method and the Gerber method are re{)orted, the author concluding that at 
present the nonacid method can not supplant the simpler and more rapid acid 
method of Gerber. It is considered probable, however, that with improvements the 
nonacid method may become of great practical importance. 
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Bapid analysis of butter, H. VV. Charlton {Dairy^ 18(1906), No. 208, p. 101 ).— 
This method consists in separating the melted butter into two layers by means of a 
centrifuge and obseiving the volume of each layer at 100° C. The percentage by 
volume of the lower layer consisting of water, salt, and curd is considered practically 
the same for normal butter as the percentage of water by weight. With abnormal 
butter the method does not give the (correct percentage of water by w^eight, but 
indicates, according to the author, that there is something wrong. The author states 
certain conditions that must l)e observed in the use of this method which is consid¬ 
ered better than any partial gravimetric analysis for shewing the relative value of 
butter samples. 

Note on the method of silver indexes for the detection of cocoanut oil in 
butter, F. Jean (Ann. Ch'nn. AnalyL, 11 (1906), No. 4^ PP- 121-124)- —The author’s 
investigation leads him to conclude that the method of silver indexes (E. S. 11., 17, 
p. 834) may confirm the presence of cocmnut oil in butter, but that negative results 
are not in all cases to l^e considered as invalidating results obtained by other 
methods, especially by the method of Muntz and Coudon (E. S. R., 15, p. 860) when 
the butter is adulterated with a mixture of different fats. 

Microscopy of vegetable foods and condiments, J. Moeller (Mikroskopie der 
Nahrunga- xind Genummittel dem Pftanzenreiche. Berlin: Julius Springer, 1906, 2. 
ed., pp. 699, figs. 699; rev. bi Osterr. Chem. Ztg., 9 (1906), No. 6, p. 69). — This volume, 
which describes the histological structure of foods and condiments of vegetable origin 
with a view to their identificatitui under the miscroscope, has been thoroughly 
revised, and the author states that he has had the cooperation of A. L. Winton in 
the work. 

The quantitative estimation of the lecithans, W. Koch and H. S. Woods 
(Jour. Biol. Chem., 1 (1906), No. 2-S, pp. 203-211). —Using methods which are 
described, lecithins and kephalins were determined in a number of samples of 
muscle of different sorts, subinaxillary glands, pancreas glands, testicles, lung, kid¬ 
ney, liver, white and yolk of egg, mothers’ milk, cows’ milk, bread, etc. 

The identification of horse and colt fiesh by means of its glycogen content, 
M. Martin (Zischr. Untersuch. Nahr. u. Genussmtl., 11 (1906), No. 6, pp. 249-266 ).— 
A comparison of different methods of estimating glycogen was undertaken with a 
view to devising a means of identifying horse flesh in sausage and other food prod¬ 
ucts, and a number of determinations of the glycogen content of different sorts of 
flesh were made. According to the author, horse flesh in sausage may be di'tected 
by determining the glycogen content, and Pfliiger’s method is best suited for the 
purpose. 

Sulphate and sulphur determinations, O. Folin (Jour. Biol. CJmn., 1 (1906), 
No. 2-3, pp. 131-169). —Methods of determining sulphur were studied and modifica¬ 
tions and precautions suggested which the author considers necessary to insure 
accuracy, the investigations as a whole being carried on with reference to the deter¬ 
mination of different sorts of sulphur in urine. 

The method for determining inorganic sulphates is as follows: Add 6 per cent 
barium-chlorhi solution, drop by drop, preferably by means of an automatic dropper, 
to 25 cc. of urine diluted with about 100 cc. of water and acidulated with 10 cc. of 
dilute hydrochloric acid. The solution must not be shaken, stirred, or otherwise 
disturbed while the barium chlorid is being added. At the end of an hour or later 
shake and filter through a Gooch crucible. Wash the precipitate with about 250 cc. 
of cold water, dry, and ignite. 

Methods are also given for total sulphates, ethereal sulphates, and total sulphur. 

Bluestone and formalin, T. Macparlanb (JAih, Inland Bee. Dept. [Oinada] Bui. 
116, pp. 6). —Analyses of 23 samples of copper sulphate and 11 of formalin are 
reported Six of the samples of copper sulphate were adulterated or inferior in 
quality and 1 sample of formalin showeti only 25.6 per cent of formaldehyde. 
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The interpi^etations of chemical analyses for farmers, H. Inolk (Transvaal 
y\gr. Jour., 4 (1906), No. 14, pp. .3.iO-S57). —The object of this article is “to explain, 
in as popular a manner as possible, the practical meaning? of analyses of some of the 
more important substances produced or consumed in agriculture.” The main topics 
discussed are soils, manures, feeding stuffs, and antiseptics. 

Agricultural chemistry during the second half of the year 1905, W. Ziel- 
STORFP (Chern. Ztsvhr., 5 (1906), Nos. 4 , pp- 7S-75; 5, pp. 99-101; 6, pp. 123, 124).— 
Jirief reviews are given of articles relating to the nutrition of plants and animals. 

Thirteenth annual report of the committee on atomic weights. Deter¬ 
minations published in 1905, F. W. Clarke (Jour. Amer. Chem. Soc., 28 (1906), 
No. 3, pp. 293-315). 

METEOROLOGY -WATER. 

Outlines of tropical climatology, G. M. Giles (Clmate and Health in Hot Conn- 
tnes. London: John Bale, Son.s I)aniel.'i.'<on, Ltd., 1904, pi. 2, Pp. 109). —This arti¬ 
cle discusses the general characteristics of tropical climates, and the more important 
data determining the character of such climates, including temperature (mean and 
range), relative humidity, amount and distribution of rainfall, cloudiness, and 
amount, daily distribution, and direction of the wind, and summarizes all available 
data bearing upon the sp(‘cial characteristics of the climate of the countries lying in 
the Mediterranean Basin, im^luding Algeria, Malta,Cyprus, and Egypt; other regions 
of the African Continent, including Soudan, Abyssinia, region of the (Jreat Lakes, 
Kongo Basin, West Coast, Sierra Leone, Gulf of Guinea, East Coast, Madagascar, 
Mauritius, Red Sea and its coasts including Somaliland; the Asiatic Continent, im*lud- 
ing Palestine, Persian Gulf region, Arabian Peninsula, India and Ceylon, Jndo- 
Malay Peninsula, Straits Settlements, Siam, Cochin China, ("hina, Malay Archipel¬ 
ago; Australia, Pa(!ific Islands, the Southern Enited States, Mexico, Central America 
and the Isthmus of Panama, West Indies, Bermuda, Madeira, and various places in 
South America. 

Monthly Weather Review (Mo. Weazher Uer., 33 (1905), Nos. 12, jtp. 515-.570, 
figs. 8, charts 11; 13, pp. A'E-i 571-591, charts 8). —In addition to the usual reports on 
foreciista, warnings, weatlier and crop conditions, meteorological tables and charts 
for the month of December, 190.5, recent i»apers bearing on meti‘orology, recent 
a<lditions to the Weather Bureau library, etc., No. 12 contains special contributions 
on Doctor Margnles on the lOnergy of Storms, by S. T. Tamura; Air and Water 
Temperatures, by W. F. Cooper; International Meteorological Definitions and 
Symbols, by E. R. IMiller; Dejiosit of Ice Columns “^illns.), by E. R. Miller; The 
Climate of Madison. Wis. (illus.), by ,T. 1.,. Bartlett (see p. 941); Tornado Insurance 
(illus.), by H. E. Simpson; Norway’s (Contributions to the Natural Sciences, by 
R. S. N. Sartz; and A Visit to European Observatories, by G. J. (3’Connor; and notes 
on the mild weather of December, 1905, meteorology in India, meteorological maps 
for school use, Thomas R. Rodman, meteorology in Holland, a large meteor. 
Weather Bureau men as instructors, .special meteorological stations for special 
studies, and cyclones and anti<‘yclonea. 

No. 13 contains a table of contents, list of corrections, additions, and changes, and 
an index for volume 33; a report of the Phrecast Division; report of the Chief of the 
Weather Bureau for the fiscal year ended June 30, 1905; and a summary of observa¬ 
tions on pressure, temperature, precipitation, humidity, cloudiness, and other 
meteorological phenoinena “based essentially upon data received from about 166 
regular Weather Bureau stations, 33 regular Canadian stations, and from such 
climate and crop sections as have forwarded their annual summaries in time.” 

The mean pressure of air departed considerably from the normal during the year, 
being “below the normal in Maine, Vermont, northern New Hampshire, extreme 
eastern Massachusetts, the Peninsula of Florida, the western portions of the southern 
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and middle Platepu and southwestern portions of the northern Plateau regions, and 
the south and middle Pacific and southern jwrtion of the north Pacific districts; 
elsewhere it was above the normal. . . . The mean temperature was above the 
normal in the Florida Peninsula, upper I^ke region, North Dakota, Missouri Valley, 
and the northern sloi)e, northern Plateau, and Pacific regions; elsewhere it was 
below the normal.” The departures in temperature were as a rule small and “in 
but few instances exceeded 1°, the greatest, -| 2.5°, occurred over the Red River of 
the North Valley. . . . Over the country east of the Mississippi River the distri¬ 
bution of precipitation was not well marked as to geographic districts, as excesses 
and deficiencies of considerable amount occurred in the same district. To the west¬ 
ward of the Mississippi River the lines of demarcation between the excesses and 
deficiencies were much better detincd as to geographical districts. Considering the 
geographic districts as a whole the precipitation for the year was above the normal 
in the Florida Peninsula, Gulf States, Missouri Valley, slope and southern and middle 
Plateau and south Pacific regions; elsewhere it was below the normal.” 

Summary of meteorological observations, January to June, 1904, F. H. 

{Colo. Col. 11 {1904)% Nc/. Non. pp. 54-1H). —The equipment 

of Colorado College for meteorological ol)8ervation8 is described, the methods of 
reduction are explained, and observations on temperature, pressure, precipitation, 
humidity, sunshine, and wind movement are reported. 

Determination of number of hours of possible sunshine at Colorado 
Springs, F. H. Loud {(.bio. (hi. Studies, 11 {1904)% ScL Sfn\ Nos. S3-35y i)p.77-S2). — 
A description of the method used in making the determination and the results 
obtained in 1888 are reprinteil from an earlier publication (Colorado Weather, 
April, 1889). 

Meteorology for the year 1905, J. Dehome ( Rev. Sci. [ihm], 6. ser.y 5 {1906), 
No. ily /vife) ur-This a brief summary of observations at Paris on atmospheric pres¬ 
sure, tcnipolWtnre, and rainfall compared with similar observations for 1903 and 1904. 
Tlie characteristic feature of the weather in the region of Paris during the year was 
excessive rainfall. The rainfall at Park St. Maur was 641.1 mm. in 1905 as against 
641 mm. in 1903 and 527 in 1904, the mean for 1841-1890 being 594 mm. There 
were 169 rainy days in 1905, as against 159 in 1903 and 141 in 1904. The wettest 
month was Juno, 108 mm. The heaviest daily rainfall, 27.2 mm., occurred August 28. 

The mean temperature of the year was 9.87° C., being lower than that of 1903 
(10.38°) and 1904 (10.4°). The mean temperature for the jxTiod 1841-1890 was 
9.93°. The highest temperature observed in 1905 was 32° C., the lowest -10.9°. 

The moan annual pressure was 758.97 mm. The normal for the period 1841-1890 
was 757.6. The lowest barometer observed in 1905 was 730.3 mm., the highest 782.1. 

Meteorological summary for 1905, H. Ditpour and D. Valet {Chron. Agr. 
Valid, 19 {1906), No. .1, pp. 49-64). —Observations at Liiusanne on temperature, pre¬ 
cipitation, sunshine, temperature of the soil, and general weather conditions are 
briefly summarized for the year and comparetl w ith averages for previous years and 
neighboring places. 

Practical meteorological studies and comparative observations at the 
stations of Beaulieu, Sevres, and Vacquey for the year 1903, G. Eiffel 

{Etudes pratiques de rnt'teorologie et observations compares des stations de Beaulieu, Shres 
el Vacquey pour Vannle 1903. Paris: L. Maretheux, 1905, pp. 377; rev. in Rev. Gm. 
Sci., 17 {1906), No. 3, p. 149). 

Meteorological observations, G. Ginbstous {Bui. Dir. Agr. et Com. [7hni«], 
9 {1906), No. 37, pp. Tabular summaries are given of observations, 

June to November, 1905, at a number of places in different parts of Tunis oil pre¬ 
cipitation, temperature, atmospheric pressure, humidity, evaporation, cloudiness, 
direction of the wind, and casual phenomena. A brief account is also given of meteor 



METEOBOLOGY—WATEB. 


941 


ological observations made in Tunis during the eclipse of the sun August 30, 1906. 
These relate to temperature, relative humidity, wind movement, cloudinesH, etc. 

Meteorological Chart of the Great Lakes, A. J. Henry and N. B. Conger 
( U, S, Dept. Agr.j Weather Bar. ^ Met. Chart Great Lahen, 1905^ No. 2,pp. U, chart 1 ).— 
This is a summary of olnervations on storms and high winds over tlie lake region, 
1905; precipitation and lake levels, November, 1904, to October, 1905; ojK^ning and 
closing of navigation, 1905; vessel passages at Detroit, Mich., during the season of 
navigation; and wrecks and casualties during 1905. 

Climate of the Pacific coast, A. Me A die {Oatiraj Mag., 47 {UfOfi), No. 6, pp. 
655-65S ).—The more characteristic features of temperature, rainfall and snowfall, 
sunshine and evaporation are discussed and compare<l with similar climatic features 
of the Atlantic coast. It is shown that the temperature is less variable throughout 
the year on the Pacific cojust than on the Atlantic coast, although, owing to the 
topography of the country, wide differences of temperature occur within short 
distances. 

The orography of the Pacific coast is different fmm that of the Atlantic. The 
mountains stand in great ranges, imposing many valleys running as a rule i)arallel to 
the coast. The angle of inclination of the mountains to the rain-bearing winds is 
favorable for heavy rainfall, north of the thirty-fifth parallel. In southern California 
the mountains trend east and west, and mu(!h drier weather is the rule. While the 
inclination of the mountains is an important factor in rain production, the chief 
factor, of course, is the movement of the air due to the great pressure areas.” 

The heaviest rainfall in the country occurs on the north Pacific! coast; the least in 
southeastern California, varying in 1904 from nothing in the latttT r(‘gion to 145 in. 
in eastern Oregon. Due to the influence of the mountains the snowfall is heavier 
in many parts of the Pacific coast than in most portions of Canada, varying from a 
tra(!e in San Francisco to 300 in. at Fordyce. 

Evaporation data are scant, but it is likely that the highest rate of eva})oration in 
our country will be found in (California. At Calexico, from July 1, lfH)3, to July 1, 
1904, the evaporation measured 108 in., i. e., 2,743 mm., or over 7 mm. per day.” 

The Pacific coast is thus shown to be a region of climatic contrasts and contradic¬ 
tions. The mountains favor diversity of climate and give rise to many so-called 
“local” climates. 

The climate of Madison, Wis., J. L. Bartleit (Mo. Weather Her., (7.W), 
No. 12, pp. 527-5iU, figs, 6 ).—Meteorological observations at Madison, bt*ginning as 
early as January, 1853, are summarized, and from them the climatic characteristics 
of the place are dedu(‘ed (see also E. S. R., 17, ]». 224). 

As regards the general climatic situation, it i.s stated that ‘‘southern Wisconsin 
enjoys a type of climate peculiar to c(»ntinental interiors, characterized by great 
extremes of tempemture. As it lies on the windward side of Uike Michigan, its 
atmospheric conditions are but slightly influence<l by the (Jreat Lakes. In general 
this is a region of warm summers, with occasional periods of extreme heat, which 
may be interrupted by destnictive local storms. The winters are somewhat cold 
and stormy, with frequent cold waves. The rainfall is sufiicierit for raising excellent 
crops, and is heaviest during the spring and early summer and least in the winter. 
About 50 per cent of the possible duration of sunshine is recorded at the surface of 
the earth.” 

Madison occupies a narrow strip of land lying diretlly between I^kes Mendota 
(15 square miles in area) and Monona (5 square miles in area), and “ the tendency 
of the lakes is to lower the meRii maximum temperatures throughout the year, to 
raise the mean minimum, and thus to decrease the mean daily range. . . . The 
average date of last killing spring frosts is April 21, and the earliest in the fall Octo¬ 
ber 17. Ck>mparing these dates for a number of years with the dates of similar 
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phenomena at Harvey, Wis., which is directly east of Madison, away from any small 
lakes, but nearer Lake Michiji^n, it is found that at Harvey killing frosts occur, as 
a rule, two weeks later in the spring and two weeks earlier in the fall. Thus the 
growing season is lengthened about one month at Madison, apparently by the influ¬ 
ence of the presence of lakes Mendota and Monona.*’ 

The average annual rainfall during 3() years has been about 37 inches. “Dry 
spells are of almost annual occurrence at Madison, and occasionally pronounced 
droughts occur. ’ * 

“The prevailing winds vary from northwest during J^overnlTer-March, to south 
during the remainder of the year. These two directions i)revail nearly ecpially.” 

A first report on the relations between climates and crops, (\ Abbk ( U. S, 
Dept. A(jr.y Weather Bur. Bui. pp. —This bulletin summarizes the views of 

investigators and observers on this subject wiiich had been published up to 1891. 
Numerous extracts from the more important contributions to the subject are included. 
“The work is prepared with the idea that it will l)e e8t)ec-ially useful to the teachers 
of the agricultural colleges and the investigators of the agricailtural experiment 
stations.” 

The subject is presented from three points of view: (1) Physiological, including 
results of studies such as those of Sachs and other })hy8iological botanists; (2) exper¬ 
imental, including results obtained by the methods pursued by agricultural experi¬ 
ment stations, and botanical and biol<»gical lalwuatories; and (3) statistical, embody¬ 
ing the results obtained by “(‘omparing the statistics of the succ'essive annual harvests 
in the country at large w'ith the statistics of the prevailing climatic conditions.” 

The bulletin is divided into four parts Jis follows: (1) Laboratory work, physio¬ 
logical and experimental, (2) open air work—experience in natural climates, (3) 
statistical farm work, and (4) authorities. 

The author emphasizes especially “the importance of a climatic laboratory and the 
methods that must be pursued in or(h*r to evolve new varieties of crop plants adapted 
to special climatic conditions.” 

It is said that “a continuation of this study, bringing the subject up to date, is 
contemplated.” 

Weather forecast, D. E. Him iiiNs {Bev. hi Agr. Jour. Cape Good Hope^ J8{J906)f 
No. i, pp. 08-105 ).—This is a review of a paper by Mr. Hutchins and its discussion 
before the South African Phil<»sophical Society on long-period forecasts and of the 
various cycles on which they are based, namely, (1) the sunspot or solar cycle of 
11.11 years; (2) a cycle, with alternating periods of 9 and 10 years, termed the storm 
cycle; and (3) a cycle with alternating periods of 12 and 13 years, termed Meldrum 
cycle. 

The author’s conclusions with regard to the apj)lication of these cycles in weather 
forecasting are as follows: “ (I) The three main weather cycles are of general appli¬ 
cation throughout South Africa. I had considered in 1888 that the storm cycle 
brought practically no rain to the eastern stations, and Meldrum’s cycle little or no 
rain to western stations. The experience of the last 17 years show's that both may 
extend east and west beyond their area of greatest influence. (2) Observations from 
the northern stations are as yet too short to <lraw’ safe conclusions, but they seem to 
indicate that the pulse of heavier rainfall occurs a season earlier at northern stations 
(Transvaal and Rhodesia). (3) There are obscure indications of a tendency to rain 
at the sunspot minimum, and possibly the irregular rain of 1902 may be accounted 
for as a sunspot minimum rain. It so happens that the normal sunspot minimum 
periods (11-22-33-44--55.5-67-78-89-100 in each century) have since the year 1841 so 
frequently coincided with other cycles that the exact influence of the sunspot mini¬ 
mum is diflicult to trace. In the long chain of the Royal Observatory rainfall figures, 
the sunspot minimum has had no practical influence till we get to the doubtful case of 
''the 1902 rains. At other stations sunspot minimum rains are more clearly traceable. 
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Note the rains of 1866 at Durban, of 1900 at Bulawayo, Salisbury, and Johannesburg. 
Further observations are necessary before it can be stated what is the exact influence 
of the sunspot minimiun on South African weather. (4) Up to the present, the direct 
influence of Bruckner’s 85-year cycle is inappreciable in South African weather.” 

Forecasts for the year 1906, based on the weather cycles, are given. 

The atmosphere, G. Bleuel (Jahrenher. Agr. Chem.^ 3. ser,^ 7 {1904),VP- 3-18). — 
A review is given of literature relating to this subject published during 1904, classified 
as follows: Constituents (chemistry) of the atmosphere and of atmospheric precipita¬ 
tion, and physics of the atmosphere (meteorology). 

Water, A. Hehebrano {Jahresher. Ayr. Chem.^ 3. »er.^ 7 {1904), pp. 18-2,5). — A 
review is given of the literature relating to this subject published during 1904, clas- 
sided as follows: Spring, drain, and irrigation water, and sewage and the purification 
of sewage waters. 

A method of determining the turbidity of water, J. F. J.iversekoe {,Juuy. Soc. 
Chem. Jndn.^., 2.5 {1906), No. 2, p. 45). —A method bastid upon the ability to read 
standard type of different sizes through a column of water 2 ft. long at a distance of 
2h ft. is described, the results being termed ” turbidity expressed in feet of distance 
to read standard type.” 

On the Wartha method for determining hardness in water, 11. Siciiling 
{T)eut. Gerber Zig., 1905, pp. 271-270; aim. in Chem. Cenibl., 1905, II, No. /3, })p. 982, 
983). —The author concludes from his studies of various methods that Wartha’s 
method is simple, easy of execution, and of value especially for tannery chemists. 
It was preferable to (Jark’s method in cases in which the use of soap solutions pre¬ 
sented difficulties. It must, however, be used with great care in waters naturally 
containing soda or which have been softened by the use of this substance. 

Notes on investigations relating to rain water, H. M. Knh^ciieer {Pharm. 
Weekbl., 4^^ {1905), pp. 1042-1045; abs. in Chmi. Cenlbl., 1906, I, No. 5, p.395). —The 
author refers to investigations by Nonhebel on the importance of chlorin in rain water, 
and describes a simple method, using fluorescin, of determining the depth to which 
rain water sinks into the soil. 

The disappearance of water from the upper layers of the soil, W. Gotz 
( Vrtlj.^chr. Pager. Landw. Rat., 10 {1905), No. 3, pp. 391-419). —A general discussion 
is given of reduction of humidity due to removal of forests, disappearance of bodies 
of water, and increased percolation, and of the sources of the supply of water in tlie 
soil. 

Influence of forests on underground waters, M. Kingelmann {.Jour. Agr. Prat., 
n. Her., 10 {1905), No. 49, pp. 721-72.'^, Jigs. 3). —The effect of forests in lowering the 
level of phreatic waters and in conserving moisture and regulating streams is briefly 
discussed. 

The drinking water question {Ilet Drinkwatervraagsluk. 1905, pp. 30, pis. 
5). —This is an account of a discussion of this subject at the Flemish Congress of 
Natural Science and Hygiene held at Aalst September 23 and 24,1905, including arti-, 
cles by A. J. J. Vandeveldc on Spring Water as a Source of Supply for Cities, and by 
I. Bauwens on Sanitary Examinations of the Water of a Number of Springs, with 
general discussion of the subject. 

The hygienic r61e of germs in water, F. Malme.fac {Rev. Sci. [Par/s], 5. ser., 
5 {1906), No. 6, pp. 176-178). —The author concludes that a water containing a large 
number of saprophytic germs is as a rule badly filtered and protected and should not 
be used for drinking purposes. The same is true for waters containing a consider¬ 
able number of Bacillus coli communis, and of course for all waters containing germs 
which are undoubtedly pathogenic. 

The present status of waste water purifleation by biological methods, 

Thumm {Osterr. Ungar. Ztschr. Zuckerindus. u. Ijandw., 1906, No. 5; abs. in Centbl. Bakt. 
[etc.’], 2. Ahi., 15 {1906), No. 24, pp. 762, 763).—k general review of this subject, 
especially as affecting England and Germany. 
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EflPect of copper eulphate on the bacteriological and chemical conetituents 
of large bodies of water, W. R. Six)kk 8 and J. B. Thomas {Anier, Med., 10 (1906), 
Xo. ^6, pp. 107S--!078, Jiff. 1). —The results of a limited number of experiments with 
copper sulphate on a swimming tank in Baltimore filled from the general water sup¬ 
ply of the city are reported, from which “it would seem that in fairly pure water a 
dilution of 1 to 100,000 can Ih^ depended upon greatly to reduce the algfe and fermen¬ 
tative bacteria, and also clear the water by precipitating the matter in suspension. 
In moderately polluted water the fermentative bacteria are not destroyed. 

SOILS—FERTILIZERS. ' 

Renovation of worn-out soils, W. J. Spii.lman ( U. S. Dept. Affr., Farmers^ Bid. 
^46, pp. 16). —The principal lessons which this bulletin is intended to enforce are 
briefly summarized as follows: “To buihl up and maintain fertility in the soil, feed 
e large part of the crops, and return the manure to the land. If manure is not avail¬ 
able, plow under crops grow’n for the purpose. Plow deep (but do not subsoi 1). Grow 
leguminous crops for the nitrogen they add to the soil. 

“ Commercial fertilizers and lime may be important means of improving the soil, 
but the fertilizer requirements of different soils and different crops in different sea¬ 
sons are so little understood that w'e are not yet in a position to make jx^sitive recom¬ 
mendations that are of general application.” 

Present definitions of soil fertility, W. H. Jordan (Affr. of Mass., 1004, pp. 
121-156). —This i)aper discusses the various theories of 8(>il fertility, particularly 
those advanced in Bulletin 22 of the Bureau of Soils of this Depaitment. The 
author’s views with reference to methods of soil management necessary to maintain 
fertility arc* summarizeil as follows: 

“(1) Thorough tillage, wdth efticient machinery, to be gi\en if possible when the 
moisture conditions of the soil admit of satisfactory jiulverization. 

“(2) Frequent surface tillage at times of scanty rainfall, in order to conserve the 
supply of soil moisture. 

“ (3) A sufficiently rapid rotation of crops U) insure good soil texture, to allow" the 
necessary frequency of applying fertilizing material, and as a main result to secure a 
paying stand of crops. 

“(4) The introduction into the soil at fretjuent intervals of an amount of organic 
matter necessary to proiier soil texture and water-holding power, either by applica¬ 
tion of farm manures, by plowing under soiling crops, or by the rotting of the turf. 

“(5) The scrupulous saving of all the excrement of farm animals, both solid and 
liquid. 

“ (6) The purchase of plant food with due reference to the needs of the farm and 
to the system of farm management prevailing. 

“(7) The maintenance in the soil of those conditions of drainage and aeration 
which promote the growth of desirable soil organisms, and the iiitro<luction into the 
soil, when necessary, of such organisms as are essential to the growth of particular 
plants.” 

The analysis of soils, E. A. Mann (Jour. Dept. Affr. West. Amt., V2 (1906), No. 2, 
pp. 141-^144 ).—The value of soil analysis for determining the fertility of soils, espe¬ 
cially Dyer’s method of determining availability of soil constituents, is briefly dis¬ 
cussed. Studies which have been made indicate that the chemical methods are of 
value in case of West Australianfsoils. 

Fertility studies on Wooster soil, A. H. Snyder and C. L. Cook (Ohio Sta. Bui. 
167f pp. 85-119). —An account is given in this bulletin of experiments made by the 
Bureau of Soils, cooperating with the Ohio Station, “ to determine whether the results 
obtained by its w"ire-basket and aqueous-extract methods of studying the productive¬ 
ness and manurial requirements of soils [£. S. R., 17, p. 227] were in accord with 
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those secured through plat exi)eriinentfl/* The character of the soil, which is that 
of the 6-year rotation plats at Wooster, is described (E. 8. R., 16, p. 752) and its pre¬ 
vious history and treatment is explained. 

A series of experiments with wheat in wire baskets to determine the effect of 
manures, fertilizers, and lime, and to stu<ly the effect of increasing (adding sulphuric 
and tartaric acids) or neutralizing (with sodium carbonale and hydroxid as well as 
with lime) the natural acidity of the soil is reported. 

Cultures with the soil extract are reported in which the attempt was made “ to 
determine whether or not the causes of a lowered productiveness are trdnamitte<l to 
the aqueous extract, and if so, whether these can be corrected by the various treat¬ 
ments found to be effective in the soil itself.” 

The results obtained by the above methods are compared with those obtained in 
plat exi>erinienta with like fertilizer treatment in a 5-year rotation on the same soil. 
The results are thus summarized: 

” The ex|>eriments carried on .... during 11 years by the plot method and those 
carried on during the last 6 months by the culture methods of soil in w ire ba'^kets and 
of soil extract in bottles, agree in showing that the best results which have been 
obtained are those following the application of nitrate of so<la in combination with 
acid phosphate, the application of lime or the apjdication of manure. Being sub¬ 
mitted to a five-crop rotation, this soil soon resjx)nds markedly to applications of 
phosphoric acid, and the effect of the continued appli(‘ation of this fertilizer is undoubt¬ 
edly cumulative, this point being brought out equally w ell by both field and culture 
methods. 

Additional conclusions brought out by the basket and bottle cultures are as 
follows: 

“(1) The character of the soil, as far as its ability to produce plants is concerned, 
is transmitted to its extract, as is shown by the fact that the same results may be 
obtained by growing plants in the extract as are obtained by grow ing them in the 
soil itself. 

”(2) The soil is acid, probably with an organic acid, but its present low' produc¬ 
tivity is not due to the acidity. 

”(3) The beneficial effect of lime is probably <lue in great measure at least to 
other causes than its power to neutralize the soil acidity. 

‘‘(4) The evidence points strongly to the <*onclusion that this soil contains some 
toxic materials somew'hat similar to, but still differing in some of their propeities 
from, those found in the Takoma lawn soil in\e8tigatcd by the Bureau of Soils of the 
U. S. Department of Agriculture [E. S. R., 17, p. 340]. It s(‘emM probable that the 
effect of lime on Wooster soil is largely due to its action, in some way as yet undeter¬ 
mined, upon these toxic bodies, and it may be that a large i)artof the effect produced 
by fertilizers and stable manure is due to some similar action on the part of these 
latter substances.” 

In bis comments upon the general results. Director Thorne says: “ The outcome 
of this work has been that results obtained in two or three weeks’ timeaie in general 
agreement with field tests which required an entire season for their execution.” He 
adds further, however, that “nosingle season’s field work on a particular soil is a 
Bulficient basis on which to formulate a definite j)rescription for the fertilization of 
that soil, and it is highly probable that we shall find the same law holding good in 
the conduct of the [wire-basket] method of investigation .... All that can be 
said of this method at present—and this is much—is that it promises to be a very 
useful help in one of the most intricate lines of investigation science has yet under¬ 
taken—that of the maintenance of soil fertility.” 

Fertility studies on Strongsville soil, A. H. Snyder and 0. L. Cootc (Ohio Sta. 
Bui. 168y pp. 119-138) .—The experiments reported in this bulletin were similar in 
plan and purpose to those with Wooster soil noted above, the experiments being 
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confined, however, to tests with the wire-basket method. The results obtained with 
the heavy clay Strongsville soil are thus summarized: 

“ (1) The soil has been greatly improved by placing it in good physical condition 
such as is obtained in potting. 

“ (2) The soil is naturally fertile so far as plant food is concerned, as shown not 
only by the basket cultures but as indicated by the result of the chemical analyses 
reported in Bulletin 150 of the Ohio Agricultural Experiment Station. 

(3) The effect of replanting the untreated soil in pots with wheat immediately 
after a crop of wheat has been grown in the same is to Deduce the growth of plants 
approximately 50 per cent. 

“(4) Lime appears to have some beneficial effect in the baskets. Heavier appli- 
cati(3ns than the results in the baskets would seem to indicate have been found 
practicable in the field, probably owing to the physical effect which this sttbstance 
has upon the soil. 

“ (5) No appreciable difference is detected between the results obtained with 
ground (piicklime and hydrated lime. 

‘‘ (6) Little if any beneficial effect has been shown from the application of mineral 
fertilizer salt to this soil after it has been placed in good physical condition, although 
an application of these salts, especially acid phosphate, gives a decided increase 
when the soil is in the condition found in the field. 

“ (7) Manure produces a small increase in the growth of plants in pots but not as 
great an increase as is secured from its appliciition in the field. This is probably 
due to the fact that in the field its effect is mainly <lue to its physical action. 

**(8) The effect of green manure is negative upon the crop planted immediately 
after it was applied, but gives a large increase in crops planted subsequently.'^ 

The conclusions drawn from these results are as follows: 

‘^(1) The soil of the Strongsville test farm is sutficiently rich in the mineral con¬ 
stituents of fertility for abundant crop production, but such is not secured on account 
of the unfavorable phy.sical condition of the soil. 

“ (2) An improvement of the physical condition of the soil, such as is obtained in 
the process of potting, or by the application of lime, barnyard manure, or green 
manure, gives a marked increase in the growth of the plants and apparently, to a 
great measure, obviates the need of the addition of mineral fertilizers.” 

Rubber soils, H. N. Rioley (Affr, Bui. Btraita and Fed. Malay 4 ^1905)^ 

No. JOf pp. .‘iSS, 380). —This is a brief note on a circular issued by the Royal Botanic 
Gardens, Ceylon, which gives a series of analyses of soils and of fresh and det^aying 
leaves, twigs, etc., of the Para rubber plant. These analyses show that in sweeping 
off the ground 10,000 lbs. of fallen leaves and twigs, about 58 lbs. of lime, 36 lbs. of 
magnesia, 22 lbs. of potash, and 12 lbs. of phosphoric acid are lost to the soil. 

Behavior of soluble” phosphoric acid and its movements in the soil, 
W. Hoffmeister {Dan Verhalten der '^^Idalichen" Pkosphormure und ihre Waiiderung 
im Boden. Imterburg: Bittneraehe Druckereiy 1904; rev. in Centbl. Agr. Cheni.y 34 
(I905)y pp. 817~8i^0; Jour. Chem. Soc. [7>ondon], 90 (1906)^ No. 520y lly p. lt*0 ).— 
The results of 5 years’ pot experiments on this subject are reported. Solubility in 
ammonium humate was used as a means of tracing the variations in the amount and 
distribution of the assimilable phosphoric acid at different periods. 

The results indicate that long continued culture did not completely exhaust phos¬ 
phoric acid soluble in ammonium humate. The reduction in the amount of such 
phosphoric acid was apparently due to withdrawal by crops and not to reversion to 
insoluble forma. Notwithstanding the constant removal of phosphoric acid from 
the subsoil, the relative amount of soluble phosphoric acid was found to increase 
from the surface downward, indicating a downward movement of the phosphoric 
acid in the soil. 
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Stiidifes of the effect of heating the soil on the solubility of the phosphoric acid 
showed that samples of peat which in their natural condition did not contain^^ 
determinable amounts of phosphoric acid soluble in ammonium humate yielded- 
0.006 to 0.061 per cent when heated at 160° 0. 

The removal of soluble salts froDn soils, M. Rinoelmann (Jour. Aijr. Prat., n* 
set., 11 (WOG), No. 6, pp. 17175). —Methods of flooding and drainage employed 
for this purpose in Egypt are ])riefly described. 

Progressive changes in soil moisture, AV. Gotz (MH. Ztschr., {1!^06), No. 1, 
pp. 14-^4)-—It is maintained in this article that in the course of ('entnries there has 
been a progressive draining away of the moisture from the upper layers of thii soil, 
especially of the higher lands, a reduction of the humidity of the air, and consequent 
increase in temperature variations between seasons and between night and day. 

Underground studies, (1 Ochsenius (Helw.% 2il ( PtOo ), pp. Accounts 

are here given of studies of underground conditions in the region of Veni(*e and of 
Frankfurt, the first with especial reference to the sinking of the soil, resulting in 
the fall of the Campanile, and the second with reference to the occurrence of salt 
deposits. The order of occurrence of the salt deposit? (especially potash salts) under 
Frankfurt, their extent, composition, an<l uses, are discussed. 

Soil physics laboratory guide, W. H. Stevenson and T. O. Sciiaub (Ne.ir York: 
Orange Judd Co., 1905, pp. SO, pi. Jyfys. 10). —This hook, which is the outgrowth of 
the laboratory instriKition given at the Iowa Agricultural (<ollege, is designed “to 
present to the instructor and the student a carefully outlined series of experiments 
in soil physics.” It includes a series of 40 exercises accompanied by (piestions on 
various features of the experiments outlined. 

“An earnest effort has been made to outline the exercises briefly and clearly in 
order that the student may proceed with the w'ork without loss of time and without 
confusion. The exercises are also listed in a logical order with reference to their 
relation to each other and the skill re(pnred on the part of the student.” The book 
is an extension of a pam])hlet on the same subject issued by the department of 
agronomy of the Iowa Agricultural College. It meets in a very satisfactory manner 
a widespread and growing demand for a simple text-book on the subject. 

Economic geology of the United States, II. Kies (New York and London: The 
MacndUan Co., 1905, pp. XXI -\- 445^ 1^7 ).—It is stateil that this work 

covers essentially the ground which is gone over in the elementary course in this 
subject at Cornell University, and it is hoped that it will prove useful as a text-book 
in other colleges. The arrangement differs from that of other books on the same 
subject in that the nonmetallic minerals are discussenl first and the metallic minerals 
last, the reason for this being that the non-metallic minerals are much more impor¬ 
tant and valuable than the metallic and iTecause it leads from a discussion of the sim¬ 
pler to the more complex forms of mineral deposits. 

The book contains chapters on coal; petroleum, natural gas, and other hydrocar¬ 
bons; building stones; clay; lime and calcareous cements; salines; gypsum; fertilizers; 
abrasives; minor minerals; water; soils and road materials; ore deposits; iron; copper; 
lead and zinc; gold and silver; silver-lead; aluminum, manganese, and mercury; and 
minor metals. At the end of each chapter there is a selected list of papers relating 
to the subject discussed. 

The statistical data are drawn mainly from the reports of the U. S. Geological Sur¬ 
vey. The chapter on fertilizers deals with the occurrence, nature, and uses of phos¬ 
phates, guano, and greensand. The chapter on soils and road materials discusses 
the origin and properties of soils, especially residual and transported soils, and the 
distribution of soils in the United States, and very briefly considers the various 
available road materials in the United States. 

Nitrification of nitrogenous matter in the soil, G. Masoni (Atti P. Accad. Econ. 
Agr. Georg. Firente, 5. ser., 1 (1904)^ No. 2-3^ pp, 266-269; abe. in Centbl. Bakt. [etc.'], 
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16 {1906)y No. 21^ p. (>46 ).—Exjieriments with poudrette are reported which 
show that nitrification went on rapidly at first, but that later when the soil Ijecame 
(irier and warmer denitrilicatit)n set up. The l)acteriological side of the question is 
not considered, but the relation of the use of poudrette to the development of smut 
in corn is discussed. 

A study of nitrification of some organic fertilizers, Guillin (Bui. Soc. Nat. 
Agi\ France, 60 (1900), No. 7, pp. 86-94, 7). —Studies of relative rate of nitrifica¬ 

tion in soil an<l comparative fertilizing value in pot exj^riments with oats are 
reported for dried blood, wool waste, roasted wool, crude^ammonia obtained from 
evaporation of amrnoniacal gas li(juor, wine lees, and “galalith,*’ a refuse from the 
preparation of various small articles from hardened casein. The amounts of organic 
nitrogen transformed into nitric; nitrogen during 3 months when the different 
materials were mixed with a suitable* soil at rates furnishing 1 gm. of nitrogen per 
kilogmm of soil are shown in the following hible: 


Nitric nitrofjru Jortnnl dariny three niatdhs with different organic fertilizers furnishing 1 gm. 

of nitrogen. 


I At end of 
|One month.! 


At end of 
three 
months. 


At end of 
five 

months. 


Dried bl(X)d .... 

Galalith. 

Wool waste. 

Roasted wool... 
Crude ammonia 
Wine lees. 


(imniH. 

0.1G8 
.005 
.019 
.090 


.051 


drams. 

0.346 

.217 

.230 

.309 

.OH 

.070 


drams. 

0.G34 

.600 

.373 

.536 

.199 

.0«6 


The dried blood nitrified rnot readily. The galalith nitrified very slowly at first, 
but afterwards more readily. The w\>ol waste was much inferior to the roasted wool 
as regards rate of nitrification. The<;rude ammonia nitrified very slowly during the 
earlier stages of the experiment, but with a higher temperature nitrification was 
quite raf)id. The nitrification of the wine lees was very unsatisfaertory. The order 
of elficiency of the different fertilizers in pot experiments with oats was as follows: 
Dried blood, roasted wool, galalith, wool w'aste, w ine lees, cnide ammonia. 

In discussing these exi>erimerits, A. C. (iirard called attention to the fact that this 
method of comparing fertilizers was inaugurated by Miintz and Girard more than 15 
years ago and that it has been shown to be a valuable method of determining the 
relative value of organic nitrogenous fertilizers. 

On the importance of nitrification for cultivated plants, W. KRttoER 
(Jjandw. Jahrh., 84 (1905), No. 6,pp. 701-782, ph. 3; abs. in Chem. Centbl., 1906,1, No. 
1, pp. 71, 72 ).—The general object of the experiments here reiiorted was to deter¬ 
mine whether ammonia is directly assimilated by cultivated plants or whether it 
must liret be transformer! by nitrification. 

The experiments, which were begun in 1899, were made in pots containing a mix¬ 
ture of 60 i>er cent sand and 60 per cent ordinary farm soil. One series of pots was 
sterilized and another w^as not sterilized. They all received the same basal applica¬ 
tion of phosphoric acid and lime. Rome in each series received no nitrogen, some 
nitrogen in the form of ammonium salts, and others nitrogen in form of nitrate of 
soda. The crops experimented with included mustard, oats, barley, potatoes, and 
fodder beets. The data recorded include the yields and nitrogen content of the 
plants, as well as qualitative tests of water extracts of the soils. 

The results show that mustard, oats, and barley derive nitrogen from ammonium 
salts and nitrates with equal facility, and that for such crops these two sources of 
nitrogen are equally valuable. Potato^ appear to prefer ammonia to nitrate as a 
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source of nitrogen. Ajb least, the action of the first is in no way inferior to that of 
the second. Beets are much more responsive to applications of nitrate than ammonia 
nitrogen, and their growth is especially promoted by applications of nitrate. 

It appears from these facts tliat the inferior action of ammonia nitrogen sometimes 
observed in practice may not Iw due to inherent superiority of nitrate, but to unlike 
physiological and other conditions which interfere with the biological processes in 
the soil. In almost all of the sterilized pots the application of soluble forms of nitro¬ 
gen gave smaller yieUls or no incrciise of yield as compared with ])ots receiving no 
nitrogen. This result is also attributed to interferemre with biological processes. 
Cultivated plants not only utilize ammonia nitrogen but generally assimilate it to the 
same (extent as nitrate nitrogen. Nitriti(;ation is therefore not so necessjiry for the 
growth of <*ultivated plants as is generally suppostnl. Beets and potatoes represent 
extremes in this resi>ect among the plants experimented with. The results in 
general do not warrant the changing of recommendations based on the importance 
of nitrification, since this process is useful in rendering insoluble soil nitrogen avail¬ 
able for plants. 

The influence of fertilizing and of plant growth on soil properties and 
soil exhaustion, W. KkOokii (hwdw. Jahrb., 34 [1303), No. 5, pf). 783-804^ pL 1, 
(hjm». 2; aha. in Chem. (Jentld.^ 1900, /, No. /, p. 72 ).—In connection with the study 
of nitrification noted above, it was observed that the soils receiving different treat¬ 
ments were very variable with referen<*e to their behavior when shaken up with 
water an • allowed to settle, an<l that their content of soluble lime and magnesia, 
as well as the proportions of these constituents which were preci}>itated when 
sodium carbonate and hydrate were added in the tests for ammonia, varied within 
wide limits. 

The experiments here reporttMl were designed to further study the nature and 
cause of these variations. They were ma<le in pots each containing (i kg. of the 
same soil mixture used in the nitrification experiments, to which there were added 
in different cases, in addition to the basal fertilizer of phosphoric acid and lime, 
ammonium sulphate (furnishing 2 gm. of nitrogen), i)Otas8ium nitrate (14.4gm.), 
and sodium nitrate (12.1 gm.), chlorid (8.4 gm.), sulphate (10.1 gm., water-free), 
carbonate (7.0 gm.), and hydrate (5.7 gm.). 

Series of experiments were made with potatoes, mustard, oats, barley, and fodder 
beets. It was observed in all cases, though more marked with some crops than 
with others, that the application of nitrate of so<la reduced the porosity of the soil, 
increased the tenden(!y to puddle, and interfered with settling when the soil was 
shaken wdth water and allowed to stand. It also increa.^ed tlie tendency to form 
crusts and clods. These results are attribute*! to the accumulation of soda in the 
soil, with consequent formation of sodium carbonate. The application of ammonium 
sulphaU^ r(*sulted in an increase in solubility of lime and magnesia compounds in 
the soil. Sodium salts, especially sodium carlxmate, reduce the solu)>ility of these 
substances. 

Fixation of atmospheric nitrogen by plants, Trabut {Bui. Ayr. Alyhie et 
Turnde, 11 ( 1903), Nos. 23, pp 31S-31G; 24, pp. ^37-347, fiy. i).—This is a general 
discussion of the sulqect, summarising the more practical results of investigations on 
the fixation of nitrogen by leguminous plants and the various methods of soil inocu¬ 
lation to promote such fixation which have been proposed. 

The utilization of atmospheric nitrogen by means of micro-organisms, R. 
Thiele {Landvh Vers. Slat., 63 (1003), No, 3-4, pp- 161-238, jiys. 6; ahs. in Jour. 
Chem. Soc. [London'], DO (1006), No. 320, JI, p. 114)- —This article reviews the present 
knowledge relating to Azotobacter, and reports a series of studies of the behavior of 
the organism in various liciuid and solhl media; the occurrence of Azotobacter in dif¬ 
ferent soils and its culture in sterile soil; the variation in the nitrogen content of field 
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soils and its determination (see E, S. R., 17, p. 436), and the optimum temperature 
for Azotobacter as compared with soil temperatures. 

The results, which are reported in detail, show that while there is no doubt as to 
the power of Azotobacter to fix nitrogen under laboratory conditions, it is not certain 
that this is a specific characteristic like the power of yeast to produce alcohol. It is 
thought possible that when the organism is supplied with a large amount of organic 
matter containing nitrogen its nitrogen-fixing power may be destroyed, and, like 
yeast when grown in peptone media, may show very different properties from those 
ordinarily in evidence. 

The growth of Azotobacter in artificial media is not therefore to be considered 
unique or typical. Tlie mode of oiK*ration of the organism in the soil is very imper¬ 
fectly understood and can not be thoroughly cleared up until more accurate methwis 
of determining the very small variations in nitrogen content of the soil which are 
involved in studies of this kind are secured. Moreover, the temperature conditions 
in laboratory cultures do not obtain in the natural soil, and therefore the optimum 
conditions for activity of the organism are not always present. In view of the fact 
that the life and the work of Azotobacter are still to a large extent unsolved problems, 
the practical man is not warranted in expecting that Azotobacter fertilizing will in 
the near future take the place to any extent of applications of nitrate of soda. 

Numerous references to the literature of the subject are given and the methods and 
apparatus used in the experiments reported are doscriljed. 

The assimilation of free elementary nitrogen by micro*-organisms, J. Vogel 
(Cenibl. Bakt. [€/c.], AhL^ 15 {1905)^ Nos. pp. 35-5S; 4-3^ pp. 174-138; 7-8y 
pp, '216-^^7 ).—A review is given of the more important investigations on this sub¬ 
ject, bringing out esj)ecially how chemical treatment of the soil and use of fertilizers 
may retard or promote the activity of different grou])8 of these organisms. A bibli¬ 
ography of the subject containing 148 references is given. 

Nitrogen-fixing bacteria, T. W. Kirk (New Zeal. Dept. Agr. Ann. Rpt.y IS (1905)y 
pp. 34S-S40y pis. S). —The history of investigation on this subject is briefly reviewed, 
and experiments on beans, peas, vetches, and red clover with the inoculating material 
prepared by this Department are reported. 

“The results proved (1) that on land which will already producegood crop of 
legumes the inoculation is of little benefit to the crop treated, but (2) it increases the 
numl)er of nodules on the roots and consequently the quantity of nitrogen left in the 
soil for the benefit of a following crop, such as grain or roots, which have not the 
power of providing nitrogen for themselves; (3) the inoculated seed invariably gave 
better results than the inoculated soil.” 

The relative merits of inoculation by means of infected soil and by pure cultures 
are discussed and directions and precautions to be observed in the use of inoculating 
material are given. 

Cooperative experiments with nodule-forming bacteria, F. (?. Harrison and 
B. Barlow (Ontario Agr. Col. and Expt. Farm Bui. 148y pp. 19yfigs. 7 ).—This bulle¬ 
tin (contains brief statements regarding the history of the discovery of these organisms 
and summarizes the results of tests made by farmers in different parts of Canada of 
liquid cultures distributed by the Agricultural College at Guelph. 

The cultures were sent out in small bottles in such condition that all the farmer 
had to do was to mix the contents of the bottle with a measured quantity of water 
and then apply to his seed. Cultures for alfalfa, alsike clover, red clover, white 
clover, soy beans, vetches, peas, and beans were distributed. Of the 134 reports 
received, 91 showed l^enefit from inoculation, 40 no advantage, and 3 stated that the 
organisms were already present in the soil. Extracts from the individual reports are 
given as well as detailed directions for using the cultures. 

Teats of commercial cultures of nitrogen-fixing bacteria ( U. S. Dept. Agr.y 
Offwe Sec, Cite. IS^folw ).— This circular calls attention briefly to the limitations of 
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the value of inoculation, and reports the results of tests of 19 samples of cultures of 
nitrogen-fixing bacteria obtained in the open market. These results show that a 
large proportion of these cultures were either of poor quality or worthless. 

The fertilizing value of atmospheric nitrogen preparations, M. Hoffmann 
{Mitt. Deut. Landw. Gesell.j 21 {1906^^ So. —A summary is given of 

information relating to methods of preparing and the fertilizing value of “N” 
fertilizer, lime niter, linie nitrogen, and similar compounds, prepared by various 
processes from the nitrogen of the air. 

Some experiments with,lime nitrogen on mineral and moor soils and 
investigations on the decomposition of calcium cyanamid in various kinds of 
soil, H. VON Feilitzkn ( Vtrhandl. (Jesell. Dent. Xatnrf. ti. Aerzte^ 70 {1904), JI, 
1. Abt.f pp. 157-159; abs. in Chem. Centbl., 1900^ /, No. 7, pp. 584^ 585; Centbl. Agr. 
Chem., 35 (1900)^ No. 2y p. 137 ).—The substance of tliis paper has been noted from 
another source (E. S. R, 17, p. 17). 

Barnyard manure, A. Vivten {Monit. Sci.y 4- 19 {1905)^ No. 2y j»p. 773-779; 

aba. in Chem. Centbl., 1905^ //, No. 20y p. 1507 ).—The results of studies of the influ¬ 
ence of various substances, such as gypsum (2 per cent), (rhalk (2 j)er cent), starch 
(2 per cent), lime refuse from beet-sugar manufacture (fl per cent), forrnol (l).5 per 
cent), superphosphate (2 percent), iron sulphate (1 per cent), sulphuric; acid (0.5 
per cent), roasted pyrites, ndneral phosphates, nitrate of sofla (I pcT cent), etc., on 
the transformaticjii of nitrogen compounds in manure are reported. 

The smallest loss of ammonia was observed in ciise of gypsum. Suj>erphoHphate, 
iron sulphate, and sulphuric acad were less effective than was expected. The great¬ 
est losses occurred in untreated manure and in that to which chalk and lime refuse 
were added. In untreated manure and in that treated with mineral i)hosphate, 
roasted pyrites, sulphuric acid, crude potiish, starch, and forrnol considerable amounts 
of nitrate were formed; in manure treated with superphospliate, iron sulphate, gyp¬ 
sum, chalk, and lime refuse ordy traces were found, and when sodium nitrate vras 
added it was largely decomposed and lost. 

The loss of dry matter in manure kept for 3 months in casks varied from 18.22 
to 38.13 per cent, and of total nitrogen from 12.07 to 23.72 per (;ent, except in case 
of manure to wdiich sodium nitrate was added, in which the los« was 31.21 ix 3 r (;ent. 
The use of acid substances did not reduce the loss. The ammonia thus fixed was 
apparently easily nitrified and later denitrified and lost. 

Litter and nitrogen, R Hornbergkr (Zischr. Foratn. Jagdw.y 37 (1905)yp. 71; 
aba. in Centbl. Agr. Chern.y 34 {1905)y No. 11, pp. 72Gy 727).'—Vot experiments with 
leaves of various kinds to test the accuracy of Henry’s conclusion (E. S. R., 16, 
p. 444) that dead forest leaves have the pow er of fixing aj)preciable amounts of atmos¬ 
pheric nitrogen are reporte<l. The experiments extended over a year, and in only 2 
cases out of 7 was there any gain of nitrogen. The results therefore do not confirm 
Henry’s conclusion. 

Crude ammonia, Huerrapain {Bui. Agr. Algirie et 7'unmey 11 {1905), No. 22y pp. 
506-509) .—The origin, character, and agricultural uses of a by-product obtainefl in 
the manufacture of gas by passing the impure gas through a mixture of lime, iron 
sulphate, and sawdust, the inixturo afterwards being dried and known as crude 
ammonia, are briefly discussed. 

The material is shown to contain from 4 to 10 per cent nitrogen in form of ammo¬ 
nium sulphate and of cyanide. It is of value as a fertilizer, but on account of the 
poisonous cyanide and sulphur compounds present it must be applied some time—3 
or 4 months—before seeding, in order to secure thorough oxidation of the poisonous 
compounds. It has been used successfully on sugar beets in amounts furnishing 75 
to 100 kg. of nitrogen per hectare. 

31080—No, 10-06-3 
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The material is said to have considerable value as a weed exterminator and 
insecticide, especially for grape })hylloxera, when used at rates of 1,20() to 3,000 kg. 
per hectare. 

Crude ammonia, A. <iRAU [Jour. Agr. Vrat., n. JJ (/.W), No,pp. 78-80 ).— 
The agricultural value of this product (see preceding note) is discussed and direc¬ 
tions given for its use. 

Analyses are reported which show a variation in total nitroger; content of 3 to 7 per 
cent. Tests which have ])een made of it show that it gives best results on light soils 
in which nitrification is most active. It is stifest to apply it in Deceml:)er or January 
on land that is to be seeded in the spring. It gives good results on beets and pota¬ 
toes when applied at rates of 1,000 to 1,200 kg. per hectare, and on oats at rates of 
500 to 600 kg. and lightly harrowed in. 

Analysis of nitrate of soda, R. Renskmann (Zischr. Arigew. Chem.^ 18 [1905)^ 
No. 50, pp. 1972-1074). —The author sets forth in complete and orderly form his 
method of examining this substance, which has been given in a number of previous 
articles (E. S. R., 17, pp. 7, 218). 

Acid versus basic phosphatic fertilizers, W. F. Suthkhst (67/m. Newi ^, 02 
(1005), No. 2403, pp. 274y 276). —It is stated that when superphosphate is added to a 
soil containing excess of lime phosphates are fornu'd which are insoluble in water 
but soluble in dilute organic acids, and if alumina and oxid of iron are in excess of 
lime a still further reversion to insoluble forms results. 

When basic slag, however, is used a reverse reaction occurs. For this reason, 
therefore, the author concludes that basic slag should be a more valuable fertilizer 
generally than superphosphate, although slower in action because it is not so per¬ 
fectly distributed as the reverted superphosphate. (Vanparativt^ tests of superphos¬ 
phate, basic slag, and basic superphosphate (superphosphate supersaturated with 
lime) on mangolds are briefly reported, showing that the increased yield with the 
basic phosphates was greater than with the superphosphate. 

On the fertilizing action of certain accessory compounds in slags, Guffroy, 
Crepeaux, and Milon (Rev. Oim. Ayron., 14 (1905), No. 10-11,20*. 461-404/ 

Soc. Nat. Ayr. France, 65 (1005), No. 6, 2>p> 470-483). —A series of pot experiments 
is reported which were designed to determine especially the fertilizing value of the 
silica and manganese occurring in phosphatic slags. 

Comparative tests were made with wheat, buckwheat, and clover of ordinary 
Thomas slag containing 8.41 i)er cent of silica and 3.87 per cent of manganese oxid, 
and of carefully sei)arated crystals of tetraphosphate and of silicophosphate, using 
the latter either alone or with the addition of substances necessary to approximate 
the composition of natural slag. The amount of complete artificial slag furnishing 
78.1 gm. of phosphoric acid (the amount used in each experiment) contained 42.05 
gm. of silica and 19.35 gm. of manganese. The low-silica slag, furnishing the same 
amount of phosphoric acid, contained 4.72 gm. of silica, and the low-manganese slag 
7.17 gm. of manganese. 

The results show that in case of buckwheat the absence of silica retarded maturity 
and reduced the yiehi of straw as well as the weight of the floial envelojjes and 
branches. In case of wheat the absence of silica resulted in retarding the heading 
and flowering, but was apparently without effect upon the yield. The effect upon 
strength of straw W’as not appreciable. The growth and yield of clover were appre¬ 
ciably reduced in absence of silica in the fertilizer. The absence of manganese from 
the fertilizer produced results similar to those obtained in case of silica as regards 
the growth and yield of buckwheat, except that they were less marked. The ana¬ 
tomical structure of the plant, however, was affect^ to a greater extent by the 
absence of manganese than of silica, JAke results obtained with wheat and 
tflpver. 
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The results in general, therefore, show that the silica and manganese contained in 
Thomas slag are of considerable irn])ortance as fertilizers. On the other band there 
was apparently some superiority of the phosphoric acid of the tetraphosphate over 
that of the silicophosphate, but this is to be further studied. 

Comparative experiments with high percentage and low percentage Thomas 
slag [DexU. lAinrlw. Preme^ 32 {1D03)^ No. 79^ pp. 0fi7-(Ui9, figs. 4). —Plat experiments 
with rye and oats, using equal money values of the two slags (the low-percentage 
slags containing not more than 5 per cent of citric-acid soluble phosphoric acid), 
showed the high-percentage phosphate to be more economical. See also E. S. R., 
16, p. 1064. 

Citric-acid soluble phosphoric acid in Thomas slag, M. nn Molinaki and (). 
Ligot {BuL Agr. [Brassclsl, (1905)^ No. .o, pp. 909-9/0'; 6, pp. ///6-i/AS’).— Com¬ 
parative pot tests of untreatetl Thomas slag and that which liad been exhausted with 
(dtric acid according to the Wagner method are reported. Tlie results show that the 
yield of oats was normal with the untreated slag but practically nil with the extracted 
slag. 

Phosphate mining in Tennessee, J). S. Cookk (Amer. Fert., 23 (1905), No. 5, 
pp. 6-10^ figs. 3). —This article <liscusses the rapid growth of this industry, some of 
the diniculties en(!ounteri‘d in develojung it, the peculiarities of laborers, and the 
present outlook. 

Algerian phosphate and apatite {Mitt. Deni. Dindiv. (/esell.y 20 {1903)^ No. 40 ^ 
pp. 339-391). —This is a summary of experiments by SiMlerbaum in Sweden, compar¬ 
ing the composition and fertilizing value of Algerian phosi)hatt^ and Norwegian 
apatite when applied to oats grown on sandy soils and peas grown on moor soils. 
The results show in general the superiority of the Algerian phosphate. 

Experiments on the assimilation of potash and soda by plants, T. Pfkikker 
ET AL. {Mitt, f/indw. Trist. Breslaxiy S {1905)^ No. 4-, PP- 307-613; ahs. in. Chem. Ztg., 30 
{1906)^ No. lOy llepert. No. 2, p/t. 23, 26). — The numerous investigations on this sub¬ 
ject which have been made in recent years are r(*ferr(*d to. 

A series of pot experiments made during 1P03 and 1904 on barley with potash- 
containing and potash-free artificial zeolites (fiotassium, sodium, and calcium zeolites) 
is rejiorted, the object of the expt*riments being to study the capacity of plants to 
utilize the potash of such compounds, the influence of potash-free zeolites on the 
utilization and the fixation of the jiotash salts applied with them, and the extent to 
which applications of sodium salts overcome the unfavorable action of potash-free 
zeolites. The zeolites and necessary basal fertilizers were applied to ]>ots contain¬ 
ing 4 kg. of sand. The yield and potash and soda contents of the total crop, straw, 
and grain are recorded. 

The results show that the potash of zeolites was readily utilized by the plant (as 
high as 88 i)er cent). The j)otash content of the grain remained fairly constant, but 
that of the straw varied widely with the amount of potash available for the uses of 
the plant. The action of potash fertilizers was somijwhat reduced by applying them 
in connection with sodium and calcium zeolites, thus indicating some fixation of the 
potash in less available forms. Increasing the applications of iwtash lowered the 
sodium content of the plants. Incidentally it was observed that sand which had 
been treated with soda solution and hydrochloric ac^id yielded more potash and soda 
to the plants than that which had not lieen treated. 

The indirect action of soda on the utilization of potash, which the experiments 
indicate, is ascribed to an exchange of bases. In case of soils rich in potash this 
exchange of bases may result m a sufficient supply of potash to crops for a number 
of vears. It is, however, a species of soil robbery and will ultimately result in pot¬ 
ash exhaustion. The same is true of the continuous use of potash salts rich in sodium 
chlorid, although in this case exhaustion is not so rapidly brought about, 
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Sodium salts act in two ways, (1) by setting free potash in the soil, and (2) by 
replacing potash in plants. In case of a crop like barley, the need of the grain for 
potash is first supplied, and if there is a deficency of potash for the whole plant soda 
replaces the potash in the leaves and stalks, thus making the fKDtash available for the 
uses of the grain. It appears, therefore, that sodium salts enable the plant to make 
the best possible use of a given amount of potash in the production of grain. 

The author concludes in general that applications of sodium salts in connection 
with potassium salts result in a greater assimilation of potash, which is shown in a 
greater total production in the case of barley in which fhe grain does not participate 
except to the extent that a part of the potash of the stems and leaves is replaced by 
soda, leaving the }x>tash available for the production of the grain. 

It is suggested that the plant food value of the elements may be a periodic func¬ 
tion of their atr)mic weights and that elements like potassium of the medium atomic 
weights may \ye termed phyto-chemic. 

’Manuring with potash salts, (\ Ditsserke (Chron. Agr, laitd, IS {1905), No, 
SS, pp, 567-^75, fig. J).—A brief aitcount is given of experiments which have been 
carried on at a number of places in Lausanne since 1898 to determine the value of 
potash salts as fertilizer for grass lands. 

Soils of widel}^ different geological origin and mechanical and chemical composi¬ 
tion were used in these exi^erimenta. The total content of potash in the soils varied 
from 7.9 gni. per kilogram of fine earth in a p<^aty soil to 22.2 gm. in an alluvial soil. 
The soluble potash varied from 0.4 gm. in an alluvial soil to 1.28 gm. in an erratic 
clay soil. There was apparently no strict relation l)etween the total and soluble 
content of j)Ota8h in the soil and the effect of the potash salts, although the potash 
fertilizers were in general beneficial in the Jurassic formations, which are as a rule 
poor in potash, while in crystalline (granite) formations or in crystalline schists 
(gneiss), in which potash is abundant, the use of potash fertilizers produced less effect. 

The results in general indicate that through a series of years the use of potash 
salts was profitable on all the soils experimented with. The lil)eral use of phos- 
phatic, nitrogenous, and ca-lcareous fertilizers for a number of years renders the use 
of potash fertilizers necessary. The amount of assimilable potash in the soil 
becomes exhausted, and the amount which the soil yields to the plant is not sufficient 
to meet the demands of the large crops produced by the use of the other fertilizers. 
The crops which es[)ecially require applications of potash are beets, potatoes, tobacco, 
forage plants, etc. 

Rainit, L. Bargeron {Jour. Agr. Prat, n, ser., 10 (1905), No, 4S, pp. OSSSOO ).— 
The various salts included under this general name in France, as well as potash 
salts from other sources, such as sea-weed ashes, sea water, etc., are briefly discussed. 

A molasses-potash fertilizer, O. Reitmair (Separate from Wiener Landw. Ztg., 
1905, No. 94, pp. 8). —This article briefly discusses the fertilizing value of the 
material obtained by drying or by burning the residue from the distillation of 
molasst's. The dry product has been put on the market under the name of chilinit, 
which contains considerable amounts of nitrogen as well as jiotash. The burned 
product contains a higher percentage of potash but no nitrogen, but is very variable 
in composition. 

On the successful use of manganese as a fertilizer, G. Bertrand (Compt. 
Bend. Acad. Sci. [Paris}, 14 I (1905), No. pp, 1265-1267; Jour. Agr. Prat., n, ser,, 
11 (1906), No. 2 , pp. 42 , 4S).—T\\e author refers to his work on laccase as con¬ 
vincing him of the physiological importance of manganese, and quotes thte work of 
several other investigators as confirming his conclusions. He reports field experi¬ 
ments with oats on two plats both of which received the same basal fertilizer, but 
only one was fertilized with manganese sulphate at the rate of 60 kg. per hectare 
^ (44.63 lbs. per acre). 



AGRIOULTUBAL BOTANY. 


966 


There was an increase on the plat receiving manganese of 22.5 per cent in total 
crop, 17.4 per cent in grain, and 26 percent in straw. The grain from the manganese 
plat was somewhat heavier than that from the other and contained somewhat less 
water, but was otherwise of practically the same composition. The percentage of 
manganese present in the grain was very minute. 

The recovery of products of commercial value from sewagre sludge, J. 
Grossmann {Jour. Soc. Chern. Tndus.y ^4 (1906)^ No. 12^ pft. 655-659). —A plant con¬ 
structed at Bradford in Yorkshire, on plans prepared by the author, for the distilla¬ 
tion of sewage sludge is descril^ed and the principles upon which plants should be 
constructed and operated are discussed. These in brief an* as follows: 

“(1) The sludge should be heated in comparatively thin layers. ... (2) The 
furnaces should be cai)able of maintaining an even heat at temperatur(*8 varying from 
200® to 500° C., or even more. (8) Manual labor should be dispenst*d with as far as 
possible by the substitution of mechanical appliances by which the jirocess could be 
made continuous, and almost automatic. (4) Under these circumstances it would 
be impracticable to maintain a high vacuum, but a slight minus pressure in conjunc¬ 
tion with superheated steam would be most likely to give satisfactory results.” 

The products obtained in this plant, the cost of installation of which was about 
$20,000, and which required 2 tons of coke per day, are ”7 tons of residue, contain¬ 
ing besides free carbon about 2 per cent of nitrogen, corresponding to 8 jx*r cent of 
ammonia sulphate and 1 per cent of phosphoric acid, equal to a little over 2 per cent 
of calcium j)bo8phate, and a (piantity of grease whi<*h depends on the original quan¬ 
tity contained in the sludge. ” Means of increasing the salable products are discussed. 

Plant analysis as an aid in estimating the manurial requirements, with 
special reference to hops, V. Sciineidru ( Wc/ni^chr. Brau.y 22 {1905)^ pp. 456-458; 
(lbs. in (Jhnn. CeoihL, 1905^ i/, pp. 970,971; Jour. Chon. Soc. ILondon], 88 {1905), 
Nii. 617, IT, p. 755). —The analyses made by the author show tliatthe more advanced 
leaves of hops showed a definite minimum of phosphoric acid when this substance 
was deficient in the soil. This was most evident at time of the first crop in the lower 
leaves, but at time of the second crop in the upper leaves. The nitrogen followed 
the same course as that of phosphoric acid and was best detected by analysis of the 
leaves. No definite results, however, could Ije obtained in the case of potassium, 
magnesium, and calcium. 

Analysis of commercial fertilizers sold in Maryland, H. B. McDonnell bt 
AL. {Md. Agr. Col. ()uart., 1905, No. 29, pp. <74)-—This is a report on fertilizer inspec¬ 
tion during the period from March to June, 1905, inclusive. 

Inspection of fertilizers in 1905, F. W. Morse et al. {New IlainpMre Sta. 
Bui. 123, pj). 133-144). —This bulletin gives the results of analyses of 105 brands of 
mixed fertilizers collected by the State board of agriculture and analyzed by the 
chemist of the station. It also contains a short article on the use of commercial fer¬ 
tilizers. Among the samples inspected “there were 27 cases of failure to equal the 
guarantee in one or more ingredients, but in all but 9 of them a lack in one element 
was made good by an excess of another without affecting the value of the goods. 
The majority of deficits was found in available phosphoric acid in the lower grades 
of goods. 

AGBIGULTUEAL BOTANY. 

Calcium as a plant nutrient, V. V. Yermakov {Zhur. Opuitn. Agron. {Rim. 
Jour. Expt. Landw.), 6 {1905), No. 1, pp. 63-65). —The author carried on a series of 
experiments in light and darkness with seedlings of buckwheat, blue lupines, and 
detached leaves of various plants, to test the effect of calcium as a plant nutrient. 

Seedlings were placed in normal nutritive solutions containing calcium salts and 
in solutions without calcium salts, apd afterwards the plants were examined for the 
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presence of nitrates. Nitrates were observed in the cotyledons and also in the 
hypoeotyl, the plants receiving the normal sohifon.s ^‘ontaining nitrates only in the 
hypocotyl, and those which received no lime containing nitrates both in the hypo- 
cotyl and the cotyledons. 

From his experiments the author coficludes that the absence of nitrates in the 
cotyledons of normal plants indicates the formation of organic nitrogenous material 
at the expense of the nitrates, while in plants grown without calcium nitrates are 
not assimilated. The author tested the results in various ways, and concludes that 
the presence of lime in a nutritive solution is necessary for the assimilation of nitric- 
acid salts by plants, whether grown in ilarkneas or in light.— p. fireman. 

Regeneration in plants, W. B. McCallum {Hot. (hiz., 40 [190^))^ Nos. pp. 
97-i^Oy Jifjs. 14 ; 4, pp. i^4I~^0.ij Jifjs. 9). —A study was made of the influence of differ¬ 
ent factors on the regeneration of parts of j)lants, the principal investigations being 
made with bean seedlings. The influencing factors studied were wound stimuli, dis¬ 
turbance in nutrition, changes in water content, accumulation of formative sub¬ 
stances, age and degree of maturity, correlation, and growth tension. 

^Summarizing his investigations, the author shows that the ocxiurrence of regenera¬ 
tion in plants usually involves the replacement of the organs removed, but the same 
result is often obtained when the organ itself is not removed but is prevented from 
functioning. The plant jMjsse.sses innumerable growing points, the majority of which 
do not develop if the ])lant body retains anything like a detinite organization. In 
most cases this development does not o(5cur, because these cells (‘apableof pro<lucing 
new organs are held in check by those parts already growing. This nondevelop¬ 
ment does not seem to be due to any lack of conditions of favorable growth, but is 
due to some influence which an organ, a<ding perhaps along the protoplasmic con¬ 
nections, is able to exert over other parts and so prevent their growth. When this 
influence is removed, the favorable growth conditions ])re8ent permit the growth of 
the parts to occur. 

A bibliography of literature relating to this subject is appended. 

The rdle of the albuminoid substances of leaves and their accumulation in 
ripening seeds, N. 1. Vash.ykv (Zlmr. Opidtn. Agron. {Hass. Jour. Hrpi. Lan.dw.)y 
6 {190f)), No. 4, pp. SSo-400). —In a })revious article (K. S. R., Ifl, p. 746) the author 
expressed the view that the ripening process of seeds is the invei'se of the process of 
germination, and he assumed that the albuminoid substances produced in the leaves 
are transported to the seeds, in which they are again transformed into albumin. 

In the present investigation the author examined the leaves of the white lupine 
during various periods of ri])ening of the seed.s, analyzing separately the petioles and 
the leaf blades. It was hjund that with the advanced develo}>ment of the plants and 
the increasing ripeness of the seeds the amount of total nitrogen and of albuminoid 
nitrogen in the leaves decreased, while corresponding amounts of nitrogen increased 
in the seeds. 

An examination of the distribution of the different groups of nitrogenous sub¬ 
stances in the leaves and their petioles showed that the leaves are richer in total and 
albuminous nitrogen than the petioles. The petioles, on the other hand, are richer 
in nonalbuminoid nitrogen and espettially in aspariigin. 

The author concludes that in leaves the nitrogenous substances are synthesized to 
albumin, an<i then remain in this form indefinitely a.s reserve substances. At the 
time of the formation of the seeds and during their ripening the leaves begin to 
deliver their reserve albuminous substam;es to the seeds. The reserve albumin, 
splitting up, is transported to the seeds in the form of such nitrogenous compounds 
as amido acids, asparagin, and organic bases.—p. fireman. 

The physiological anatomy of the root tubercles of some Leguminosae, 
J. Bernatsky {Math. u. Naturw, Her, Ungaruy W (1902)ypp. 65-7Oy figs. In this 

paper (not printed until 1905) the author reports a study of the anatomy of the 
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root tubercles of Rohinia pseudacada^ TetragonoIohvH siliquosusy and several species of 
Cytisus, Orobus, and Vicia, and he claims in every case to have determined the 
possibility of gas exchange through the cortex of the roots. 

The effect of self-fertilization in the Legruminosse, O. Kircuner (Naturw. 
Zischr. Land u, Forstw., (J90,5)j Non. 1, pp- VP- 49-64; 3, pp. 07-111).— 

Observations are given on the self-fertilization of aV)out 100 species of Leguminoste, 
representing 34 genera, the data in many instances being compiled from various 
sources, and in a number of cases tlie statements were confirmetl by the author. 
About one-third of the species are reported as being self-sterile. 

The effect of light on Melilotus alba, R. W. (^oj’I'Edoe (Tnins. Kans. Acad, 
^ci.y 20 {1905), pt. 1, pp. 97-105). —The author <lescribe8 a number of experiments to 
test the effect of light on sweet clover, studying its effect on the nutation of leaves 
and stems, the relation between movement and strength of light, the relation between 
light and carbon dioxid gas in forming starch, and the time at which starch was 
formed and di8api>eared in the plant. 

In studying the nutation of the leaves and stems, the author found that the hot- 
sun position a^^sumed by the plant dei)ends on the amount of moisture in the soil 
ami not on the condition of the atmosphere, and that the opening and closing of the 
stomata depend on the relative humidity of the atmosphere. Nutation he found to 
take place in almost the entire stem of the young plant, being most noticeable in the 
pulvinus and decreasing toward the roots. As the plant grows older the region of 
nutation is diminished. 

Experiments to determine whether the movement of the plants and leaves 
de])ende(l on the light only showed that light alone was the cause of the normal day 
movements of the plants, and the rate of movement was found to depend on the 
strength of the light. 

In determining tin; relationship between light and carbon dioxid in starch forma¬ 
tion the author experimented with leaves in different temperatures, in different 
colored lights, etc.., and found that only in tin; presence of both light and air was 
starch formed and that it disaiipeared from the leaf when air only was present. 

The experiments as to the time when the shirch left the plant mdi(‘ated that there 
was a gradual decrease of starch after midnight, with its reappearance in the morn¬ 
ing. In one series of experiments all the starch had disai)peared at 5 o’clock in the 
morning. In another series leaves W(‘re examine<l every half hour, beginning at 
4 o’clock in the morning, and at this time the cells were crowded with starch. At 
4.30 most of the starch had gone from tiie palisade cells; at 5 o’clock it was present 
only in the sieve-tubes, and a little in the cells bordering them; and at 5.30 all the 
starch ha<l gone from the leaf. At 6 o’clock starch began U) apjiear again in the 
palisade cells, showing that it disappears first from these cells and also reappears 
first in the palisade tissues. 

The action of sulphur dioxid on plants, A. Wielkr {Untcrmchungen iiber die 
Einwirktmg schwefliger Saure anf die Pjlanzen Berlin: Borntraeger Bro., 1905, pp. 
VII 427; reiK m Nature [Londori], 73 ( 1906), No. 1895, pp. 385, 886).—X monograph 
dealing with the injurious action of sulphur dioxid on plants, especially on forest 
trees. 

About one-half of the volume is taken up with accounts of experimental examina¬ 
tion ot the action of the gas on plants, after which the demonstration of its action on 
leaves and proof that it enters through the stomata are given, together with accounts 
of its action on the soil, relation between height of trees and constitution of soil, 
resistance ot plants to the gas, and the amount of gas in the air of contaminated 
regions. 

It is claimed that sulphurdioxid was found in the leaves of all plants examined as far 
as 8 kilometers from any known source ot pollution, but there was no relation lietween 
the degree of injury and the concentration of the poison in the air, nor could any 
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clear connection be detected between the quantity of sulphur dioxid in the leaves 
and the distance of these from the centers of contamination. 

The author finds that the gas penetrates into the leaves solely through the stomata, 
a fact that has been disputed by a number of writers. lie distinguishes between acute 
and chronic affection of plants, the former being due to the corrosive action of high 
percentages of sulphur dioxid within a short period, and the latter to the slow action 
of low i>ercentages within a longer one. The author directs attention particularly t^ 
the latter class of injury. Different plants were found to react in a very dissimilar 
manner and to be unequally sensitive, and the author ppints out that it is necessary 
to distinguish between sensitiveness of organs and the resistance of a plant as a 
whole. 

It is claimed tliat sulphur dioxid was found to adversely affect photosynthesis, but 
no critical concentrations could be established for different species. An inductive 
action of the poison was frequently noticed, by which it was shown that there was a 
direct action of the gas on the chlt)roplastids. In addition to corrosions due to acute 
affection, the characteristic effects of a chronic nature were observed to be precocious 
autumnal coloration and fall of the leaves and effects similar to these resulting from 
partial starvation. The author, discusses the inode of action of the poison on plants, 
and believes that it unites particularly with the aldehydes present and that sulphuric 
acid is liberated, the injury being due to this acid. 

The general features of chronically injured trees are said to be strikingly similar to 
those due to defective nutrition, and the author attributes the effects to the indirect 
action of sulphur dioxid on the soil, resulting in the removal of basic constituents 
and the consequent acidification due to hurnic acids. As a remedy for chronic injury 
the application of manures, especially basic ones, such as lime, Is recommended. ^ 

The probable bacterial origin of the gum of linseed mucilage, It. G. Smith 
(Proc. Linv. Soc. N, Wah'i^, SO 161-174 )-—The production of gum 

or slime in plants by bacteria is believed to be abnormal in the case of sugar cane, 
various Leguminowe, etc., but in the case of linden, flax, and ijuince, gum and mucil¬ 
age are of such common occurrence that it is not so easy to believe that the origin 
may be bacterial. The author lias examined the tissues of lime, quince, and flax 
bacteriologically, and in all cases has found slime-forming bacteria. It is a matter of 
common information that the seefl of flax contains practically no starch, and that the 
dige.stible carbohydrates consist chiefly in mucilage. 

In the present jjaper the anther gives an account of his studies with flax, and con¬ 
cludes tliat the gums of flax mucilages vary in their chemical reactions and are prob¬ 
ably of different chemical constitution. The product of hydrolysis consists of 
galactose and reducing substances which yield indefinite osazones, and which are 
possibly allied to the furfuroids of Cross, Bevan, and Smith. The gum bacteria in 
the tissues of Linum are relatively very numerous and consist chiefly of races of 2 
species. The chemical reactions of these gums are practically identical with the 
reactions of flax gum. The gum formed by one species is hydrolyzed to galactose, 
and the other to galactose and a reducing substance that yields an indefinite osazone. 

The gum formed by bacteria is probably altered by the plant into mucilage and 
other substances required in the plant economy. A number of the so-called species 
of gum bacteria have probably one common origin, and the host plant can alter the 
nature of the gum product ,which influences the growth characters. Two species, 
BaciUm Uni I and B. Uni 11^ are described as new. 

The ascent of water in trees, A. J. Ewart (Phil Trans, Boy, Soc, London^ Ser. 
Bf 198 (1906)t pp, 41-85f Jigs, 6 ).—After briefly reviewing some of the theories 
regarding the ascent of water in trees the author describes his investigations with a 
number of species of trees and shrubs, and shows the influence of various factors on 
the conductivity of water. 
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In summarizing his results the author states tliat the flow of water through 
open vessels filled with sap takes place in accordance with Poisenille’s formula for 
the flow through rigid tubes, any divergences noticed being due to the presence of 
irregular internal thickenings in the vessels. The length of vessels, in the woods 
examined varied from 7 to 86 cm. The resistance to transverse flow through the 
wood was found to be from 800 to 45,0(X) times greater than to longitudinal flow, 
and the resistance to filtration under pressure, through a single partition wall, in the 
case of the wood of the crab apple, was from 2 to 10 times greater than that to flow 
through thi^ entire length of the vessels. The totiil resistance to flow in erect stems 
of actively transpiring plants appears to correspond in the case of shrubs and small 
trees to a head of water of from 6 to 88 times the height of the plant, and in the case 
of large trees from 5 to 7 times their heiglit. This would recpiire, to maintain active 
transpiratioti in ttill trees, total pressures o(juivalent to at least 100 atmospheres. 

It ap{)ears, therefore, that to maintain the flow a pumping action of some kind 
must be exercised in the wood, for which the prescmce of active living cells is essen¬ 
tial. In support of this, it has been shown that the production of wood in a slow- 
growing tree is greater than is necessary for its mechanical requirements. There is 
no means by which the cells can <lircctly jaimp water in a definite direction, although 
the existence of a power of absorbing and exuding water under pressure has been 
proved in the living wood of cut branches. It is suggested that the wood-parenchyma 
cells, by the excretion and reabsorption of dissolved materials, may bring into play 
8urfa(‘e-tension forces within the vessels of sufficient intensity to maintain a steady 
upward flow and keep tlie water of the Jamin’s i‘hains in the vessel in a mobile 
condition, ready to flow in whatever direction suction is exercised. 

It appears that the terminal branches of trees at heights of from 22 to 44 ft. exhibit 
little or no ])ower of bleeding in the spring. It is believed possible that in such 
trees the pumping action is only use<l or develojn^d in the wood of the older stems, 
or is only exercised when transpiration is active, ami the water columns in the ves¬ 
sels attain a definite size in proportion to the wood-parenchyma cells. The impor- 
tiince of the Jamin’s chain in the vessels is that it renders a staircase pumping action 
|:) 08 sible, and enables the water to be maintiiined in them in a labile condition, ready 
to flow to any i)oint where moderate suction is exercised. This pumping action 
being diffuse and probably regiilated need not produce any high pressure of exuda¬ 
tion at the terminal branches of tall trees, and, in fact, it appc'ars always absent at 
high levels. 

The artificial nutrition of diseased trees, S. A. Mokrzhetski [Zeirl. Ghaz., . 
J904f Non. 0-13; rev. w Zhm\ Opuitn. Apron. {Rim. Jour. Kxpl. Landw.)^ 0 (1905)^ 
No. /, pp. 83). —The author conducted a number of experiments in which he 
introduced arsenic, copper sulphate, eosin, and other ])oisonon8 solutions into trees 
for the jmrpose of destroying parasites, but did not obtain any very satisfactory 
results. 

He then replaced the poisonous salts by nutritive ones and obtained interesting 
results in improving the condition of the trees. For the introduction of dry salts 
into the trunk of the tree holes i in. in diameter and 1 in. deep were bored into the 
trunk at about breast height. Into these holes 1 to 4 gm. of salts was placed and 
the openings covered with land plaster. Yor trees not over 8.5 in. one hole was 
sufficient, but for larger trees 2 to 4 holes were found necessary. For trees with a 
diameter of 7 to 9 in. 10 to 12 gm. of salts was used. It was found that the earlier 
in the spring the salts were introduced the better the results. 

For different soils and under different conditions of growth the author used ferti¬ 
lizing mixtures recommended by Wagner, Sorauer, and Muller-Thurgau. To the 
last mixture he found it advantageous to add 1 part iron sulphate, to be used for 
curing chlorosis. The experiments showed that the dry salts diffused through the 
trees in different ways, not only along vertical lines but sometimes in spirals. The 
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introduction of nutritive solutions of varying concentration, while giving positive 
results, were not found as efficient as dry salts.— p. fireman. 

Investigations on the starch and fat content of flr trees, L. Farricixts 
{Naiunv. Ztschr. Land u. Forntm., S {1905), No. >#, pp. 137-176, pis. 2). —Investiga¬ 
tions are reported on the fluctuation of the reserve materials in the flr tree at differ¬ 
ent periods of the year. The trunks and roots of trees of various ages were 
examined at eight different times during the year and their starch and fat content 
determined. 

Physiological investigations on the reserve material of trees, Leclero du 
SABrx)N {Rev. Oen. BoL, 18 (1906), Nos. 205, pp. 6-25, figs.V; 206,pp. 82-96, figs. 6 ).— 
In a previous publication (E. S. K., 14, p. 1045) an account was given of observations 
on the reserve carbohydrates in the leaves, stems, and roots of chestnut and other 
deciduous trees at <liffercnt times of the year. 

In the present memoir the investigations are extended to include trees with per¬ 
sistent foliage, and also to test the effect of. decortication on the i)roduction and trans¬ 
fer of carbohydrates. Among the evergreen trees studied were the holly oak, Aus¬ 
trian pine, larch, and Japanese and Pkiropean euonymus, and among the deciduous 
trees, the pear, quince, etc. In addition to the carbohydrate reserves, observations 
were made on other reserve materials, water contents, etc. 

In the case of trees with persistent foliage the synthesis of carbohydrates takes 
place with varying <legree throughout the year. The reserve su])ply is drawn upon 
in the spring of the year when the buds are unfolding and also during periods of 
intense respiration. As a result the minimum of reserve material occurs during the 
summer, from which time it increases throughout late summer and winter, attaining 
the maximum just before the spring budding. With the deciduous species the car¬ 
bohydrate assimilation takes place only during the summer season, or from April 
to October, but during that j)eriod it is much more vigorous than in the case of 
evergreens. 

The maximum of carbohydrate reserves in both stems and roots (‘oincides with the 
autumnal fall of the leaves. In the spring of the year when young shoots are being 
put out rapidly the niinimum of the reserve material is noU*d. The young shoots 
seem to be largely formed from the stored reserves of the stems and roots, and the 
abundance of the reserves determines the winter respiration of the tree, as well as 
the extent of the new spring growth. In all the species studied an increase in the 
water content of the trees was noticed just at the period of the beginning of growth 
in the spring, and in general a maximum of carbohydrate reserve material and a 
minimum of water are coincident. The water content is said to depend more upon 
the state of growth than on the degree of soil humidity. 

Attention is called to the fact that the starch in the carbohydrate reserve material 
diminishes during winter and shows an increase in the spring of the year, and in 
general the maximum of carbohydrates is accompanied by a niinimum of starch. 
This is explained by the theory of the transformatfon of starch into reserve cellulose, 
which is again changed to a starch or some similar body preparatory to use by the 
tree. 

Contributions to the biology of Bhizobia. IV, Two coast Bhizobia of 
Vancouver Island, B. C., A. Schneipbr (Bot. Oaz., 40 (1905), No. 2, pp. 135-139, 
figs. 3). —The author describes the micro-oi^nisms occurring in the tubercles found 
on the roots of 2 species of legumfnous plants, beach vetch and beach clover, com¬ 
mon on Vancouver Island. These forms present quite different morphological 
characters, and it is thought probable that there are extreme types which are derived 
from an orfginal form similar to, but not necessarily identical w ith, that occurring 
on cassia, black locust, and other species of leguminous plants. 

Contributions to the biology of Bhizobia. V, The isolation and cultiva¬ 
tion of Bhizobia in artificial media, A. Schneider (Bot. Gaz., 40 (1905), No. 4, 
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pp, ^96-^01), —The author has successfully examined, isolated, and cultivated the 
micro-organisms growing in the root tubercles of red, white, bur, and sweet clover, 
garden peas, and alfalfa, and the results obtained have been so satisfactory that he 
gives a detailed acc^ount of the methods pursued. 

Directions are given for the selection of the tubercles, methods of treatment, and 
transfer to nutrient media. The author prefers the slightly alkaline solid media of 
beef extract, salt, gelatin, and agar, only sufficient agar being used to give solidity. 
The directions for preparing tubes and their inoculation, as well as for plating the 
contents of the inoculated tul^s, are given in detail. One reason for apparent fail¬ 
ure in the culture of these organisms is believed to be the fact that the morphological 
characteristics are entirely changed, so that there is little similarity l)etween the 
organism as it appears in the tubercle and that ap(>earing in the artificial culture 
media. 

The delta of the Rio Colorado, D. T. Macdougal {Contrib. N. Y. hot. GnnL^ 
No. 77 f pp. lOyfifjs. 7aap 1). —^The physical and topographical features of the 
region are descrita'd, after which the author gives lists of the plants found and their 
uses, and discusses briefly the agricultural possibilities of the region through the 
extension of irrigation. 

The poisonous plants of Indiana, S. Coulter {Proc. Lid. Acad. Sci.j 1904y pp. 
51-fiS). —A list is given of a large number of species of plants that are reputed to be 
poisonous by c.ontact, the species being embraced in about 40 genera and many dis¬ 
tinct orders of plants. The author has been led to doubt the poisonous action of 
many of the plants, and he has conducted investigations with fresh material of all of 
them as far as available, and as a result has greatly reduced the number of plants 
which are known to be conta<!t p(.)isons. 

The poisonous plants may be readily separateil into two groups. In one the skin 
irritation is duo to the action of some specific substance of the plant, while in the 
other it is mainly due to mechanical causes. The method of experimental study 
was to handle the plants freely, and if after some days no results were apparent, the 
part of the plant said to contain the poisonous element was rubbed upon the back 
of the forearm until serum, and at times blood, exuded, the juice of the plant and 
the serum l)eing allowed to dry upon the arm. If no results followed it was consid¬ 
ered safe to infer that the plant was not a contact poison. 

Detailed results are given of the investigations of the different species enumerated 
in the list, and in conclasion the author states that the great majority of the plants 
included in the list are harmless under ordinary handling. Some may act a* skin 
irritants as the result of prolonged application or unusually rough handling. Care¬ 
ful washing after handling any of the forms will reduce the danger to a minimum. 

The species found to be definitely contact poisons, arranged in order of their viru¬ 
lence, are Jihus vemijc, li, radicansy Euphorbia corollatay Oypripcdiuui hirmtuniy Anthe-- 
mis cotukiy Erigeron [Leptilori] mnademey Clematis virginianay and Bideus frondosa. 
This list does not include the nettles or a number of forms which poison under 
unusual conditions, such as grinding, powdering, or long-continued application. Of 
the plants mentioned above, the two species of the genus Rhus are the only ones 
which affected all the experimenters. The greater number of the plants experi¬ 
mented with proved absolutely harmless under all conditions of experiment. 

FIELD CROPS. 

Results obtained in 1905 from trial plats of grrain, fodder com, field roots, 
and potatoes, W. and C. E. Saunders (Canada Cent. Expt. Farm Bui. 6Sypp. 4^).— 
The results secured in 1905 in variety tests with the different field crops conducted 
for the past 11 years on uniform trial plats are given mainly in tabular form. The 
reports for earlier years have been previously noted (E. S. R., 16, p. 961). 
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The average yield of 26 varieties of spring wheat tested on all the experimental 
farms in 1905 was 29 bu. 5 lbs. Of 26 varieties tested for 5 years, Preston and Ad¬ 
vance stood first with an average yield of 35 bu. 13 lbs. and 34 bu. 42 lbs., respec¬ 
tively. Twelve f)f these varieties, including the 2 just mentioned, were crossbred 
sorts prcKluced on the experimental farms. The average number of days required 
for the 26 varieties of spring wheat to reach maturity ranged from 111 to 121. The 
average yield of 4 varieties of macaroni wheat grown on all the farms this season was 
31 bu. 37 llw. })er acre. The average yield f<ir 5 years of Uoumanian was 37 bu. 55 
lbs., and of Goose, 36 bu. 23 lbs. Roumanian rij^ened in 121 days and Goose in 119. 
The average yiehl on all the farms of 4 varieties of emmer and 8i)eltin 1905 was 2,270 
lbs. per acre. In average yiebl for 2 years common emmer stood first with 2,280 lbs. 
and white spelt last witli 1,915 lbs. j)er acre. 

Thirty-nine \arietie8 of oats under test in 1905 yielded on an average at all the 
farms 83 bu. 6 lbs. per acre. Thirty varieties tested for 5 years showe<l a range in 
average yield of from 69 bu. 26 lbs. to 85 bu. 24 lbs. per acre. The most productive 
varieties, given in the decreasing order of yield, were Banner, Abundance, Lincoln, 
Danish Island, Improved American, Siberian, Wide Awake, Holstein Prolific, White 
Giant, Golden Beauty, Golden Tartarian, and Columbus, all yielding over 80 bu. per 
acre for the 5 years. Of the varieties under test 5 were crossbred sorts produced on 
the farms. 

The average crop of 18 \arieties of six-rowc<l barley for the season was 54 bu. 28 
lbs. j>er acre. Twel ve of the varieties under test were crossbred sorts pro<lnced on 
the experimental farms. In average yield for 5 years Mensury stoo<l first w ith 56 bu. 
38 lbs. per acre. Sixteen of the 18 varieties gave a yield per acre of over 50 bu. 
The average >ield of 14 varieties of two-row^ed barley in 1905, including 8 crossbred 
sorts, w as 48 bu. 3 lbs. per acre. The average yields for 5 years ranged from 44 bu. 
46 lbs. to 51 bu. 2 lbs. ])er acre, the leading varieties yielding over 50 bu. being, in 
decreasing order of yiebl, French Chevalier, Danish (lievalier, and Standwell. 

The 26 varieties of peas tested this year gave an average yield of 39 bu. 39 lbs. per 
a(*re. Fourteen of the varieties, including 3 in the list yielding over 40 bu. per 
acre, w'ere crossbred \arietiea originaUnl on the farms. The leading varieties under 
test for 5 years, in decreasing order <if yiebl, were Mackay, Phiglish Gray, Karly 
Britain, Agnes, and Prince, all yielding over 40 bu. |)er acre. The average yield for 
5 years of the entire list \aried from 37 bu. .30 lbs. to 41 bu. 2 lbs. jier acre. 

Twenty varieties of corn tested on all the farms in 1905 gave an average yield of 21 
tons 1,397 lbs. per acre. The highest average yield for 5 j^ears, 22 tons 400 lbs., was 
produced by Thoroughbred White Flint. Six varieties produced an average yield 
of over 19 tons per acre for 5 years. 

Tw’enty varieties of turnips gave an average yield of 28 tons 795 lbs. per acre for 
the season; 16 varieties of mangels, 30 tons 620 lbs.; 10 varieties of carrots, 22 tons 
556 lbs.; and 8 varieties of sugar beets, 24 tons 1,284 lbs. per acre. The leading 
varieties in average yield for 5 years w^ere as follow^s: Turnips —Perfection Swede, 
Magnum Bonum, and Hall Westbury, all yielding over 32 tons per acre. Mangels — 
Half Long Sugar White, Mammoth Yellow Intermediate, Mammoth Long Red, and 
Lion Yellow Intermediate, the yield of the first variety being 32 tons 295 lbs. per 
acre, and that of the other 3 over 31 tons. Carrots —Giant White Vosges, New White 
Intermediate, Ontario Champion, and Mammoth White Intermediate, all yielding 
over 23 tons per acre. Sugar beets —Red Top Sugar and Royal Giant, yielding over 
26 tons, and Danish Red Top, yielding over 25 tons per acre. 

Forty varieties of potatoes w^ere grown this season on all the experimental farms, 
and the average yield per acre secured was 444 bu. 16 lbs. The range in average 
yield of 34 varieties grown for 5 years w^ from 297 bu. 29 lbs. to 451 bu. 53 lbs. 
per acre. Nineteen of the varieties gave a yield of over 400 bu. per acre. The lead¬ 
ing varieties in average yield for 5 years were Late Puritan, Rose No. 9, Uncle Sam, 
mui Seedling No. 7, all yielding over 430 bu. per acre. 
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[Field crop workj, E. Clifton et al. (New Zeal. Dept. Agr.^ Ann. Rpt.^ IS (1905)^ 
pp. pis. 9 ).—Among other work of the New Zealand experiment stations 

culture tests with various field crops are reported. At the Waerenga Station (yonnect- 
icut tobacco under shade grew very luxuriantly, the leaves produced being in some 
instances 1 ft. 10 in. across, well ripened, and of fine texture. 

At |he Momohaki Station over 100 varieties of potatoes were grown in small plats, 
'fhe^eading variety the last year of the experiments was Northern Star, which 
yielded over 20 tons per acre, while Imprest Queen ranked first in the average yields 
for 3 years with more than 19 tons per acre. The boxing of seed potatoes to facili¬ 
tate planting in backward seasons is described. 

The results of fertilizer experiments with Crimson King swede, in which the fer¬ 
tilizers applied represented equal money value, were in favor of 31 cwt. of guano j)er 
acre, which produced a yield at the rate of 31 tons 3 cwt. Of the smaller applica¬ 
tions tested, 2J cwt. of steamed bone dust per acre gave the best average yields, the 
results for 9 years showing an average of 28 tons per a(Te. Notes are also given on 
the culture of fodder beets and of forage crops. 

Annual report on the experimental farms in the Bombay Presidency, 1905 
(Ann. Rpt. Expt. Farms Bombagf 190f)j pp. 100 ).—Brief reports are given on the 
work of twelve experimental farms and of the botanical gardens. The experimental 
work comprised in general culture, variety, and fertilizer tests w'ilh millet, Bombay 
hemp, rice, wheat, cotton, potatoes, and various forage crops, including a number 
of leguminous plants. A tabular statement showing the field records of a number of 
hybrid cottons is given. 

Department of cooperative experiments, L. II. (Joddard and M. 0. Bcoby 
(Ohio Sla. Oirc. 47 ^ pp* 10 ).—The history of cooperative experiments in Ohio is given 
and a list including the exiieriments now receiving special attention is jiresented. 
The manner in w’hich the work is handled with each individual experimenter is 
described. 

Partial statement of tests offered for 1906 (Ohio Skt. Oirr. 40 ^ pp, ,/). 

Proposed constitution and by-laws of the Ohio Plant Breeders^ Association 

(Ohio Circ. 40y pp. S). 

An example of model farming, W. J. Spillman ( ( \ S. Dept. Agr.y Farmers^ Bui. 
24 ^, pp. 16,figs. f )).—The subject-matter of this bulletin has been noted from another 
source (E. S. R., 10, p. 210). 

The possibility of diminishing errors in field trials caused by unevenness 
of soil, G. Holtsmakk and B. R. Larsen (Ttdsskr. Landhr. Planteavl, (1006), pp. 
330-351). —the plan worked out by the author with this purpose in view the field 
is divided into squares for comparative trials with different varieties, fertilizers, etc. 

Every third square is use<l as a control plat, and in calculating the result-s the aver¬ 
age of the yields on the 3 control plats lying nearest a trial plat is taken into consid¬ 
eration and the difference Ixitween this average and the yield of the trial plat deter¬ 
mined. This difference is calculated for each trial plat, and the average for all the 
control plats in the field is also found. The calculated difference for each trial plat 
is finally added to or subtracted from the average of the control plats, according to 
whether the difference was positive or negative. The error of the yields obtained 
for the different plats is represented by the difference between the calculated yields 
and the average of'the actual yields for all trial and control plats.— f. w. woll. 

Experiments in electroculture, R. L5wenherz (Z/sc/tr. Pflanzenkrank., 16(1905), 
Nos. 3, pp. 137 - 151 , figs. 3; 4y Pp. ^05-^^5).—The work on electroculture by different 
investigators is reviewed, and the results obtained by the author are reported. 

It is concluded that for the purpose of studying the influence of electricity on the 
growth of plants it is better to make few, but very accurate experiments, than to 
make numerous tests with different plants. In tests made by the author it was 
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found that the position of barley grains with reference to the direction of the electric 
current had a very marked influence upon the electrical effect. 

Electrolysis in these experiments had an injurious effect upon the growth of the 
plants, and it is concluded that this could not have been due alone to the decom¬ 
position products formed in the soil by its action, as otherwise the position of the 
grains with reference to the direction of the current would not have been so marked. 
The injurious effect of electricity upon plants when the direction of the current was 
not reversed at all, or only 2 or 3 times during every 24 hours, was no longer noticed 
when the current was reversed twice per minute. 

The influence of lime nitrogen on the germination of the seeds of agricul¬ 
tural plants, B. iMnduK {190B), No,24iPp. 817-82i\ dgms. 

B ),—Experiments were made with wheat, rye, oats, barley, mustard, sugar beets, 
buckwheat, flax, carrots, and potatoes. The crops were sown or planted at different 
intervals after an application of lime nitrogen had been made. 

The results showed in general that lime nitrogen may affect injuriously the ger¬ 
mination and vitality of seed when a sufficient interval of time is not allowed between 
its application and the sowing and planting of the crop. This injurious influence 
seemed more apparent on a light sandy soil than on heavier and more fertile soils. 
It is recommended that lime nitrogen be applied at least from 8 to 14 days Iwifore 
seeding or planting. By this method all danger of injury may be avoided. 

Adulteration of Kentucky blue grass and orchard grass seed, J. Wilson 
( V, S. Dept. Agr.f Office Sec. Circ. 15, pp. 5 ).—Of 251 samples of Kentucky blue grass 
41 were found to be adulterated with seed of Canada blue grass, and of 265 samples 
of orchard grass seed 133 were found to contain common seed adulterants, mainly 
English rye grass and meadow fescue. The samples were l)ought in the open mar¬ 
ket and the orchard grass samples were obtained from 24 States. The percentage of 
adulterants found in the different samples is given in a table. 

The value of fertilizer experiments on meadows, T. Remy ( FMing^s Ijandw. 
Tig., 54 {1905), No. 21, pp. 738-741)- —Cooperative fertilizer experiments on meadows 
conducted for 2 and 3 years in succession are reported, and the variation in the results 
is pointed out. 

The author concludes from the data that in order to find out with comparative 
certainty the fertilizer requirements of a meadow the experiment should comprise 5 
plats, one of which receives nitrogen, potash, phosphoric acid, and lime, while on 
each of the other plats 1 of these elements is omitted. It is also recommended that 
the experiments be carried on for at least 3 years in succession, and it is pointed out 
that duplicate experiments add greatly to the certainty of the results. 

The rate of seeding gra4B8 seeds, O. Glaerum {Akervakstforsog i 1904- Chris¬ 
tiania, 1905, pp. 74-98). —Conclusions with reference to seeding the common grasses 
are based on the results of cooperative experiments carried on for over 10 years. 

The maximum amount of seed of Norwegian red clover seemed to be between 25 
and 30 kg. per hectare, the best results being secured with 25 kg. The maximum 
amount of Alsike clover was about 30 kg., with the most profitable amounts ranging 
from 25 to 27.5 kg. per hectare. The maximum, and likewise the optimum, quan- 
. tides for timothy, orchard grass, meadow fescue, and awnless brome grass were 30,55, 
90, and 90 kg. of seed per hectare, respectively. From 55 to 60 kg. of seed of peren¬ 
nial rye grass per hectare gave the best results.—F. w. woll. 

The influence of precipitation and temperature on the yield of hay crops, 
G. Holtsmark {Norges Landbr. H'diskoles Skr., 1905, No, 7, pp. 16). —The author 
bases his deductions on observations made during the past 30 years. 

The data indicate that either a high average temperature in May and a heavy pre¬ 
cipitation during October, or a low precipitation and low temperature in November 
4)f the preceding year, and a heavy precipitation during March, a low, precipitation 
fud low temperature in May, and a high average temperature in June of the same 
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year are the most important factors tending to decrease the yield of hay crops. 
Among the causes tending to increase the yield are a low average temperature and 
heavy precipitation in May, a heavy precipitation in September, a high temperature 
and heavy precipitation in November, and a high average temperature in December 
of the preceding year, and a heavy precipitation in May and June, and a low average 
temperature in June of the same year.— f. w. woll. 

Effect of time of cutting on the yield and composition of hay, S. Hals 
(Tidsitkr. Norske Lamlbr.y 12 {1905)^ No. 2^ pp. 77-83). —Plats of a third-year timothy 
and a first-year clover field were cut on 3 different dates in June and July. The 
quantities of protein secured in the secoml cutting, when timothy was beginning to 
bloom and the clover was in full bloom, were higher than in either of the other cut¬ 
tings. Tlie same was true with reference to phosphoric acid, potash, and lime, but 
the differences here were only small as compared with the first cutting.— f. w. w^oll. 

The protein content of barley and potash manuring, 0. Reitmair {Ztschr. 
Landw. Versuchnir. Oerterr.^ 8 (1906)^ No. /i, pp. 983-1014)-— results of 30 
cooperative fertilizer tests with barley are reported and discussed. 

In a series of 14 tests made under the direction of the author the crop followed 
sugar beets on deep, fertile, loam soils. Each individual ex{X‘Timent comprised 2 
unfertilized plats in addition to 1 receiving 75 kg. of nitrate of soda and 200 kg. of 
superphosphate per hectare, and another receiving together with this application 200 
kg. of 40 per cent potash salt. The use of nitrate of soda and superphosphate appar¬ 
ently increased the yield per hectare by 216 kg. and the use of potash by 104 
kg., but in both cases this inc-rease did not cover the outlay. In 3 of these tests the 
application of potash seemed to have reduced the protein content, w'hile in the 
remaining experiments no reduction was apparent. 

Similar results w'cre obtained in a second series of 16 tests, 8ni)ervi8ed by A. Mah- 
ner. The author states that in the 30 tests under consideration potash fertilization 
has not shown the effect of reducing the protein content, but on the contrary, rather 
a tendency to increase it. It is believed that all other factors of growth, e8])ecially 
total temperatures and uioisture, have a greater influence on the (piality of the barley 
than the fertilizer applied. 

In over 80 per cent C)f the tests the addition of potash seemed to have increased the 
weight of the grain. The results of other experiments indicating that potash fertili¬ 
zation does not reduce the protein content of barley, but does exert a favorable 
influence on the weight of the grain, are reviewe<l. In one of these tests the use of 
phosphoric acid seemed to have reduced the protein content of the barley. 

The second part of this report is a refutation of the stiind taken by Stoklasa with 
reference to this problem. 

The use of whole and halved fodder beets in seed production, H. Bkiem 
( Fuhling'f^ Landw. Zty ., 64 ( 1906 ), No. 21, pp. 733-738).—In discussing the subject the 
author points to an instance in which only 370 out of 2,000 well-formed and heavy 
selected beets were found rich enough to be used as mother beets. 

The sugar content in the entire selection varied from 2 to 13 per cent, and in the 
beets used for seed the minimum sugar content was 8 per cent. It is held that under 
such circumstances the maximum production of seed from a single individual is most 
important, and experiments are reported comparing the yield of seed from individual 
beets planted whole and when divided into 2 equal parts and planted separately. 
Forty whole beets of the Mammoth variety produced 6,300 gm. of seed and 40 indi¬ 
viduals grown from halves produced 4,900 gm., the relation being as 100 to 155 when 
the yield of 1 whole beet and 2 halves are taken into consideration. 

Corn culture, J. F. Duggar (Alabama CoL Sta. BuL 134, pp. 169-203, Jigs. 6, dgm. 

52 varieties of corn tested during the past 10 years Mosby, Cocke, Henry 
^rady, and Sanders were among the most productive. 
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The so-called two-eared type of varieties gave larger average yields than the type 
with the smaller number, but larger-sized ears. Seed of certain varieties from Vir¬ 
ginia and Tennessee proved superior to that from Delaware, Illinois, Alabama, and 
Oeorgia; but whether this was chiefly due to climate or to more careful selection 
of the seed corn obtained (rould not be determined. Early varieties were relatively 
unproductive, and many of them from northern-grown seed produced a large propor¬ 
tion of unsolind corn. 

In 6 tests the lower ear used for 8ee<l gave a slightly larger yield than the upper 
ear, but in 2 tests the upper ear gave thtj better yield.# Subsoiling, the depth of the 
first cultivation, planting in the water furrows, and applying a part of the fertilizer 
before planting and a part at the second cultivation instead of using it all before 
planting, did not prove of importance. 

Pulling the fodder slightly decreased the yield of grain. The average yields of dry 
blades was 515 lbs., of cured tops 473 lbs., an<l of cured stover 1,799 lbs. per acre. 
Plowing under velvet bean stubble gave an apparent increase of 4.3 bu. per acre, 
and where the entire growth was used as a fertilizer the first corn crop was increased 
by 12.3 bu. and the second by 4.4 bu. Where cowpea vines were plowed under 8.9 
bu. more per acre w'us obtained than wdiere only the stubble was used. Plowing 
under beggar weed which grew after the <H)rn was laid by seemed to have increased 
the yield per acre by 5.4 bu. Where velvet bean and cow^pea vines were plowed 
under the addition of acid phosphat<^ proved ]>rotitable. Nitrate of soda appeared to 
be a better source of nitrogen than either cotton-seed meal, cotton seed, or barnyard 
manure. 

Iowa’s immature corn, C. Rkinkott {lovxi A(ji\y 0 {1905)y No. 7, pp. 16-18 ).— 
This article is a synopsis of a thesis on maturity in corn. In the fall of 1904 corn 
of 3 different grades of maturity was selected on 5 different dates from September 
20 to November 7. The samples selected were immature undented corn in the milk, 
medium mature corn with about one-haK of the kernels dented, and mature corn 
with the kernels dented an<l glazed. The .shrinkage of the .samples from the time 
they were harvested until February 1 is recorded. A very appreciable increase in 
the amount of dry matter as maturity advanced was observed up to Octol)er 13. 
The immature corn, how'ever, continued to store up matter in the grain for the rest 
of the i>eriod of the experiment. 

The effect on the vitality of corn harvested at different stages of maturity was 
also studie<l. In thoroughly air-dried husked corn the precentage of strongly ger¬ 
minating kernels increased directly in all cases except one with the maturity. In 
corn left in the shock until late fall the germination was lowered and varied less 
regularly than in the; husked and dried corn. The immature corn harvested Sep¬ 
tember 20 had shrunken 58 per cent by February 1, ami gave 67.7 per cent of 
strongly germinating kernels. This high germination was due to thorough drying. 
It is advised to select matured varieties adaj^ted to the locality and to allow the seed 
corn to remain on the stalk until quite mature, giving it thorough aeration and dry¬ 
ing after harvesting. 

A study of the effect of dilute solutions of hydrochloric acid upon the radi¬ 
cles of corn seedlings, F. A. Loew {Reprinted from RpL Mlrh. Acad. Sci., 7 {1905)^ 
pp. 60-5 ^).—The experiments here described show that by growing com seedlings 
in dilute solutions of hydrochloric acid the amount of acid is reduced. 

The radicles killed in 2 U normal hydrochloric acid contained 3.952 per cent of 
ash, as compared with 7.415 per cent in normal radicles. The ash of the killed radi¬ 
cles contained 2.41 per cent of^ chlorin and that of the normal 8.96 per cent, while 
for potash the corresponding figures were 34.17 and 38.76 per cent, respectively. 
Bacteria and fungi thrived in the solution in which the seedlings were killed, but 
QOne were perceptible where seedlings were kept in distilled water for I week. The 
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seedlings killed in normal hydro<;hloric aeid excreted material rich in potassium, 
and those grown in distilled water also excreted ])otash or some other alkali. 

Since the amount of acid in solutions in which the seedlings were groyrn was 
reduced, it is believed that the death was caused by cheniic'al acdion; and since the 
killed radicles contained less potassium than the normal ones and the solution in 
which they were kille<l was rich in potassium, it is thought that this chemical action 
takes place between the acid of the solution and the f)otassium of the radicle. The 
behavior of bacteri^Oiid fungi in the solutions is taken as suggesting that the excre¬ 
tions or extra '“ions caused by the acid solutions might be some organic compound 
es|>ecially nutritious to these organisms. 

Cotton growing in Australia, J. Bottomlky (Melbourne: Mas<on, Firth^ tC' 
McCntrheon [1905'\^ pp. 17). —This is a discussion on cotton growing in Aus¬ 

tralia, with special reference to a variety originated l)y crossing a cotton from the 
upper Amazon region and one from Mexico, both ()f the Sea Island type. This 
variety is known as Caravonica, and is described jis having a staple very long, strong, 
and regular and of woolly apj)earance. 

Cooperative potato experiments, 1904, M. Wkibcll iot al. (Mahno. Lans K. 
Hushdll. SAlhk. KrrtUskr.^ 1V05, No. /, pp. —Experimtmts with 15 varieties 

of potatoes were conducted on 5 farms. 

The highest average yields of tubers for the leading varieties w(‘re as follows: 
Professor Maercker 250, (Jeheimrat Thiel 247, and Tp-to-Date 237 hectoliters per 
hectare. In starch content Eiirst Bismarck led with 22.1 per cent, followetl by Pro¬ 
fessor Wohltmann with 20.0 and Bund der Bandwirte with 20.3 per cent. The lead¬ 
ing varieties in the production of starch per hectare were Professor Maercker, 
Geheimrat Thiel, and Silesia, producing 3,570, 3,440, and 3,150 kg., respectively. 

Fertilizer tests w'en^ carried on with 4 varieties on 20 different farms. Half the 
number of plats received no manure, while the remaining plats received 250 kg. each 
of nitrate of soda, 20 per cent superphosphate, and 37 per cent pohish salt per hec¬ 
tare, with the exception (jf ce*'tain plats manured in the fall of 1903, which were 
given 100 kg. less of nitrate of soda and 50 kg. less of superphosphate and potash 
salt. The results are shown in the following table: 


lufhinur of nminiercinl fertUlzen^ on pkid and starch vonteid of potatoes. 


Vurkay. 


Up-to-date. 

Professor Maerekor 
Geheimrat Thiel... 
Silesia. 


Without commercial fertilizers. 

With eommereial fertilizers. 

Potatoes 

SUirch. 

I'otatoes 

Starch. 

per he<*- 
tare. 


Per hec¬ 
tare. 

per hec¬ 
tare. 


Per hec¬ 
tare. 

Kiloqrams. 
15,7(50 
15, filO 
14,550 
14,370 

Per cent. 
19.8 
20.5 
20.5 
21.0 

Kiloyrainn. 
3,120 
3,200 
2,980 
3,020 

KUoyrnms. 
19,900 
19,480 
18,800 
18,740 

Per cent 

18.3 
19.5 

19.3 
19.8 

Kilograms. 
3,650 
3,8(X) 
3,630 
3,710 


— P. W. WOLL. 


Cooperative potato experiments, 1904, II. .Tuiilin-Dannfelt and 8. BnoniN 
(K, Landthr, Akad. Hand!, och Tidskr.j 44 (1905)^ No. pp. J0/}-1/j4). —Variety and 
fertilizer tests were made. Fifteen varieties w ere grown on 62 farms in different parts 
of Sweden. The largest average yields were secured from Paulsen Rothauge, Up-to- 
Date, Leksand, Mossros, Jiimtland, and Cimbal President Kruger. Agnelli, Dol- 
kowaky Topas, Leksand, Paulsen Rothauge, Jam Hand, and Up-to-Date, in the order 
given, produced the largest yields of starch.— -f. w. woll. 

The sprouting of seed potatoes, R. B. Grkig (Aberdeen and No. of Scot CoL 
Agr. Bui. 3, pp. 9 ).—Experiments with sprouted seed potatoes were conducted on 9 
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different farms with 7 varieties and the gain in total crop in favor of the sprouted 
seed ranged from 18^ owt. to 3 tons 1 \ cwt. \>er acre. In the production of market¬ 
able tubers there was a still greater gain in favor of the sprouted seed. Of the vari¬ 
eties grown Northern Star and K ing Ed w ard VII were the most pro<luctive. Directions 
for the construction of boxes for sprouting seed are given and the advantages and 
disadvantages of the system are pointed out. 

Aerial tubers of the potato, P. de Vilmohin {BtU, Soc, Hot. Francey 52 (1906)y 
No. 4y pp. 635-5S7y fig. 1 ).—The occurience of aerial tubers in the potato is reported 
as being more freciuent in varu'ties with colored than with thosO »f white tubers. 

The author observed the production of aerial tubers at different times, especially 
by the varieties ("ardinal, IJiant Jllue, and Ameruan Wonder. They are generally 
found when the plant has a luxuriant growth as a result of soil moisture. They 
api)ear late in the growth of the ])lant and are located on the lower part of the stems 
in the axils of the leaves, and corresjKjnd to secondary branches hypertrophied and 
enlarged with reserve material. The occurrence <»f aerial tubers on two bi'anches 
originating in the inflorescence of a plant of Cliant Blue is described. 

The improvement of common varieties of rye in lower Austria, G. Pammer 
(Ztschr. fAindw . Versiirhuw. Oesterr.y 8 (1905)y No. lly pp. 1015-l05Sy pin. 7). —Coop¬ 
erative work ill the improvement of common varieties of rye by means of selection is 
described. 

The selection of the breeding material was based upon spike <‘haracters represent¬ 
ing 4 types. The extent to which the characters were transmitted was ol^rved, and 
an average of about 50 jier cent of the progeny showed the ( haracters of the type. 
A larger yield was secured from plants with crowded spikes of medium length than 
from plants with longer and more open heads. The dominance (d a particular shape 
of kernel in an ordinary variety determined the spe(*iflc charaider of the grain and it 
was found that this character was correlated with the jirevailing type of spike. It is 
recommended that for breeding jmrposes this tyjie of spike lie selected because it 
produces the least variation, gives the highest yields, and thus facilitates the origina¬ 
tion of strains adapted to a certain locality. 

Within the type it is suggested that that form of the kernel showing the highest 
percentage be regarded as the basis of selection. In subsequent work only those 
plants which transmitted this form of the kernel are to be used. It is believed that 
through this method uniformity in the shape and size of tlie kernel is most quickly 
secured and in this way the loss in cleaning grain reduced. This method of selection 
tends to maintain the type together with its yielding capacity and its fixedness. 

The progeny of the plant nurseries under field conditions, although only 1 year 
remove<l from the selection of the heads, gave higher yields and grain of better qual¬ 
ity than ordinary unimproved rye of the same variety. A pedigreed variety pro¬ 
duced more grain and also more straw than an improved strain of this selection, but 
in quality of grain they were aliout the same. 

Saccharine sorghums for forage, C. R. Ball (U. S. Dept. Agr.y Famiern^ Bui. 
246y pp. 37y figs. 7). —This bulletin presents a classification of sorghums, notes the 
introduction of the crop into the United States together with its area and impor¬ 
tance, describes the principle varieties, and gives directions for its culture and uses. 

The 4 leading varieties in extensive cultivation are Amber, Orange, Sumac or Red- 
top, and Gooseneck. The general requirements of the crop are very similar to those 
of corn, but being a stronger feeder, it will do better than com on thin soils. A sor¬ 
ghum crop leaves the soil in poor mechanical condition, but it has the advantage of 
being more resistant to drought than corn and of being also more successful on alkali 
soils. The crop is grown for pasture, soiling, hay, fodd6f, silage, and seed. It is 
especially valuable as a pasture for sheep and hogs as well as a summer and autumn 
feed for dairy stock. When checked in its growth, prussic acid may form in the 
leaves and the crop then become injurious when fed to stock. It is best cut for hay 
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or green feeding from the time of heading until the seeds are in the dough stage. 
Both the seed and the fodder are rich in carbohydrates, and are best fed in connec¬ 
tion with materials containing protein. 

The culture of the sugar beet, G. VV. Siiaw (California Sta. Circ. IS, j>p. 21, 
figs, S), —This circular gives detailed information on sugar-beet culture as practiced in 
the most successful beet-growing sections. The adaptability of varieties, the kind 
of soils suited to the crop, the preparation of the soil in the fall and spring, irrigation 
of beets, and their c^l^vation and harvesting are discussed. 

Rxperime^s *. .. . l>ugar beet, G. Clarke (Cltelmsford, England: County Tech. 
Ijabs., 190G', pp. 22, pi. l^fign. .7).—(Cooperative culture tests with 5 varieties of sugar 
beets were carrieti on in PiSsex in 1905 in live different localities. An average yield 
of 18.3 tons per acre, with 16.7 per cent of sugar in the beet and a purity of 84.7, 
was secured. 

Evaporation by the sugar cane plant, Z. Kamerlin(} ( Meded. Procfnlat. Suiker- 
riet West-Java, 1.90S, Ntt. 87,pp.22). —Several experiments in which the water evapo¬ 
rated by the cane ])lant under different conditions was deterniined are reported. 

In one test with well-developed <*anes the quantity of water evai>orate<l during 24 
hours, when the plants were exposed to the <lirect rays of the sun only during the 
afternoon, averaged from 183 to 292 gin. per plant. In another instance a plant of 
about 6 weeks’ growth and exposed to the sun during the entire day evapr)rated 350 
gm. in 24 hours. The average results with 9 different plants 5 inos. old show an 
evaporation of 1J liters of water per day. P'urther <lata on the evaporation of water 
by sugar cane are reported, and it is point€‘d out that the fachjrs most largely influ¬ 
encing this activity of the plant arc the tlistribution of the roots, physical condition 
of the soil, soil moisture content, leaf surface, temperature, and sunlight conditions. 
The effect of the curling of the leaf on evaporation is discussed. 

Proceedings of the third annual convention of the Interstate Sugar Cane 
Growers Association (Proc. hderslale Sugar Cane Orourm Aseoc., S (190ft), pp. 
7 /(?).—Among a series of papers bearing on the sugar-cane industry several treat of 
the culture of cane and its cost of produition in different southern States. 

Notes concerning seed wheat, G. AV. Shaw (Cidifornio Sta. Circ. 16, pp. 8, figs. 
2). —This circular reviews previously noted results secured at a number of stations 
with seed wheat grown on different soils, selected from different sized heads, and 
separated into large, small, heavy, light, plump, and shriveled kernels. Directions 
for the prevention of smut by the formaldehyde, (topper sulphate, and hot water 
methods are given. 

HOETICULTURE. 

The farmer’s vegetable garden, J. D. Ltx>yd (Illinois Sta. Bui. 105, pp. 152-205, 
pie- 4, fig^- dgms. ,7).—This bulletin presents details of the management of a half 
acre of ground used as a vegetable garden for 5 years beginning in 1900. 

The cost of preparing and maintaining the garden each year, vegetables planted, 
and the quantity harvested, and their value, have been systematically recorded. 
The half acre was made in the form of a rectangle and the rows planted lengthwise 
of the garden and far enough apart to permit horse cultivation. The following table 
shows the value of the products obtained from the garden for each of the 5 years of 
the experiment, the total expense each year, and the net profits; 


Cost and value of a farmer^s garden. 



1900. 

1901. 

1902. 

1903. 

1904. 

Average. 

Value of products. 

983.84 

868.47 

9124.31 

9112.73 

9136.81 

9106.23 

Total expense. 

32.06 

36.06 

30.96 

28.10 

27.73 

30.78 

Net profits. 

61.78 

33.41 

93.35 

^.63 

111 . as 

74.85 
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The following are among the more important. concliisionH of the author relative to 
vegetable gardens: 

“There is little danger of making the soil too rich for a vegetable garden, for 
although a total of ninety-eight loads of rnaniirowere applie<i to the half acre during 
the 5 years, none of the vegetables at any time suffered in point of productiveness 
by reason of too ram])ant a vegetable growth. The use of hand tools is unnecessary 
in the preparation of a sewl Ijed if the soil is worked at the proper time. The 
labor of hand weeding may l>e reduced to a minimum by plaj^^P^r in freshly worked 
soil only, tilling (dose to the rows early in the seasonf and permitting no weeds to 
ripen their seed. The use of a wheel hoe saves labor in the (are of a garden, even 
when much of the tillage is to l)e done with a horse.“ 

Vegetable growing {Ilortindtarej S {1006)y No. cV, pp. 227^ 22S). —Abstract of 
an address by W. W. Rawson liefore the Massachusetts Horticultural Society, in 
which he states that he has found the arc electric light lieneficial for the growing of 
lettuce under glass, and that he is secairing promising results by the use of a current 
of electricity in the soil in his Ic^ttuce house. 

duality of vegetables and fruits for the home garden, L. and Effie M. Bar¬ 
ron and S. W. Fletcher ((hnnlry Life Anur., 9 {JDOS)^ No. pp. r>(y7-r)7 4^ f\g». 45). — 
Illustrations and descriptions are given of what the authors term best-flavored vari¬ 
eties of vegetables and fruits. Cultural directions are given for the varieties, fcfllowed 
by a discussion of the principles of cooking that umlerlie the best methods for their 
preparation. 

Planting tables for flowers and vegetables {Suburban Life, 2 ( 1900), No. S, pp. 
12G, 127). —Tables are given showing when to sow seed, set out plants, distam^e to 
transplant, height of plants, and season and color of bloom of 52 kinds of flowers, 
and the time of planting seed either indoors, in hotb(*ds, or outdoors, time of trans¬ 
planting, distance apart in rows and between plants, the amount of seed required, 
and the time of maturity of 52 kinds of vegetables. ' , 

Classifled planting list for annuals and vegetables, P. T. Barnes ((Lard. 
Mag. [.V. K.], S (1900), No. 2, pp. 159-141, 155,156 ).—Cultural directions are arranged 
in tabular form for 10 flowering annuals useful as cut flowers, 6 fragrant-flowered 
annuals, 6 climbing annuals, 6 annuals that resow themselves, 6 annuals for sunny 
places, and the same nuinlwir for shady places, rocky places, sandy soils, heavy soils, 
very cold climates, 6 annuals that bloom after frost, 6 that resist drought, and 5 
everlasting-flowered annuals. 

In each case the date of flowering is noted, the color of the flowers, and the height 
to which they grow. The vegetables are (dassified as i)ot herbs or greens, salad 
plants and sweet herbs, seeds and fruits. Type varieties of vegetables to plant in 
order to secure a succession throughout the season are given. 

Pifty dollars per acre from cucumbers, W. C. Collins (1905, pp. 10). —This 
brief pamj^hlet gives practical directions for the culture of cucumbers for pickling 
purposes. 

Breeding sweet corn—cooperative tests, B. D. Haijsted (New Jersey Stm. 
Bui. 192, pp. 30, jds. 4, figs. 8 ).—The author has experimented extensively in the 
cross-breeding of sweet corn, and has sent many samples of the hybrid corns to the 
farmers throughout the State to grow in cooperative tests wdth the station. 

In the production of sweet corn it is necessary. that each variety be planted away 
from other varieties in order to prevent interpollination. The results of this breed¬ 
ing work has shown that the breaking up in the second and subsequent generations 
of seed clearly follows the law of Mendel. The bulletin explains this law in con¬ 
siderable detail, and thus indicates to those who are carrying on the cooperative 
t^ts the character of the corn they may expect in different generations by planting 
the different kinds of seeds found on the same ear of hybrid com. 
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In crossing Black Mexican on different varieties of sweet corn, black has been 
found a dominant color. The flinty nature of the grain of “ Karliest Table when 
crossed on Early Sunrise was a dominant character. Relative to the field-mixing of 
corn the author states that “should a trucker plant field corn with his sweet every 
germ cell of the latter fertilized by the field sort would develop into a starchy kernel, 
but the size of the ears, number of rows and length and breadth of grain are largely 
determined by the mother plant.** 

Some experim(*nts were also made in planting kernels from a solid red ear between 
two rows of white (torn. In the resulting crop there was not a single instance of red 
grains being mixed with white grains, nor were white grains found on any of the 
redears produced. Similar n'sults were (fi)tained when the “Striped Evergreen** 
variety of sweet corn, whi(th has grains more or less splashed with red, was planted 
under similar conditions. A number ()f unexpected results obtained in cn^ssing 
sweet corns are mentioned. 

Kesults of experiments with mushrooms, E. Cannino {Amer. Florist, {1906), 
No. 936, p. 610, fuj. 1 ).—The author grew 5 varieties of American mushrooms in 
comparison with varietit^s grown from lOnglish and French spawn. The details as to 
date of spawning, fii’st and last picking, total weight of (Top, etc., are showui in 
tabular form. 

The mushrooms were all grown in a bed under the greenhoi^e benches, an area of 
9 S(i. ft. bed Hurfa('e being given to each of the Ameri(an vamities and 18 s(i. ft. to 
each of the English and French varieties. The heaviest yield was obtained from the 
American variety Arvensis, 18.9 lbs., followed by Alaska, Columbia, Bohemia, and Dr. 
Calloway in the order named, the latter yielding but 8.5 lbs. The yield of English 
spawn was 4.75 lbs. on double the area employed with the American varieties, while 
the yield from the French sjjawn was but 0.5 lb. Both the English and French 
spawn is believed to have be(*n 2 years old instead of fresh spawn. ' 

Canning fruit and vegetables. Preserving fruit juices, E. F. I*ernot ( Ore¬ 
gon Sta. BuL 37, pp. 14)- —Anac(’ount is givfui of experimentsextending over 2years, 
in the canning of vegetabU^s and fruits, and the preservation of fruit juices for domes¬ 
tic purposes. 

In commercial prai’tice canned goods Jire usually processed to a temi>erature of 230 
to 250° F. for 20 to 80 minutes, as a result of which the tissues of tin? vegetables or 
fruits are more or 1 (\ms destroy(*d and the material be(‘onu‘S mushy, especially after 
ship})ing long distances. In the author’s work, fresh, clean fruits and vegetables 
were put in (dean cans and coven^d over with water that had been boiled to sterilize 
it. The cans were tlum sealed, after which they were heated to a temperature of 
1(35° F. for 15 minutes. After being allowed to stand 24 to 48 hours, they wereagain 
heated as previously and the operation repeated the third time, which ('ompleted the 
proce.ss. 

Thus treated tomatoes, green beans, w'ax beans, cauliflower, asparagus, and cherries 
kept i>erfectly, and ranked as the highest grade of canned goods. Their natural 
color, flavor, and texture were retained, and the beans when taken from the can 
could hk't broken in the same manner as when fresh. Beans preserved in glass jars 
were not so satisfactory, as considerable difliculty was exi)erienced in keeping them 
tightly sealed during the second and third heating. The p(*as and corn treated in 
this same manner were a failure, even when proc^essed at a temi)erature of 212° F. 
for 20 minuU's on 3 siu^cessive days, but when processed at a temperature of 240° F. 
for 30 minutes, kept W'ell, but the product was inferior. 

The jTinciple involved in this method of canning fruits and vegetables is that the 
vegetative cells of the micro-organisms which produce fermentation in canned goods 
are killed at a temperature of about 160° F. The spores, however, are not killed at 
this temperature. By waiting a day or so after the first heating many of these spores 
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germinate. The second heating is for the purpose of killing all the spores that have 
thus germinated. Should any spores still remain, they will be killed at the third 
heating. It is absolutely essential that all micro-organisms be killed in order to 
prevent the spoiling of the canned goods. It is recommended that in canning fruits 
containing pits the pits be first removed, as there is danger of the pits germinating if 
kept in a warm temperature. An investigation was made of the organisms which 
cause the spoiling of corn and i^eas. In the swelled cans of both these products the 
same organism was found. It- is described as an obligate anaerobe, which readily 
forms long oval spores situated near the end of singfe rods, and in microscopical 
appearance and cultural characteristics is identical with Bacillm spinoms. 

Experiments were made to determine the thermal death point of this organism 
and its spores, i)ure cultures being submitted to different temperatures for different 
lengths of time, l)eginning with 160® F. Even after heating to 200® F. for 30 min¬ 
utes, the material made a strong bacterial growth. Some notes are given on the 
action of enzyms in canned goods and the micro-organisms which produce poisonous 
ptomaines. Relative to the reheating of canned goods which have swelled as a result 
of fermentation, the author states tliat this material is dangerous and should be 
thrown away. 

In the preparation of sweet cider sterilized l>eer bottles were filled to the neck 
with the fresh material and then jmt into a chest into which steam was turned and 
the temperature of the material raised to 160® F. for 10 minutes. The bottles were 
then corked with sterilized corks and tied in, and after 24 hours the bottles were 
again heated to the same temperature and the operation repeated the next day for 
the third time. Thus treated the material maintained its flavor without any cooked 
taste and remained sweet indefinitely. It is stated that the same method may be 
used in prep)aring other kinds of fruit juices. 

Small canneries in Virginia, K. II. Pkice (Bpt. In. Farmern^ Jmt.f 2 {1905)^ 
jrp. ii5--/-^^).—Kstimales as to cost of machinery and supplies for the canning indus¬ 
try, with data as to the number of cans obtained from a bushel of various fruits and 
vegetables. 

Report of fruit experiment stations of Ontario, 1905, L. Woolverton Err au 
{Ann. Rpt. Fmit Expt, Stas. (Jnlario^ pp. SO ). —A general report is given 

by the secretary showing the fruifa distributeti for testing to all the different fruit 
stations w ith an account of visits to various stations, and of the more prominent lines 
of work outlined for 1906. The report of the instructor of the fruit experiment sta¬ 
tions, Prof. H. L. llutt, is included, together w ith the papers read at a meeting of the 
Fruit Growers’ Association, and a detaile<I rep)ort of the experimenters at the differ¬ 
ent stations relative to the different varieties of orchard and small fruits under test. 

Fruits recommended for planting in Ontario (Ontario Dept. Agr. Bui. 147^ pp. 
11 ).—Lists are given of the varieties of orchard and small fruits which succeed best 
in each of the different districts of Ontario. 

Fruit cultivation in Ceylon, H. F. Macmillan ( Trap. Ayr. and Mag. Ceylon Agr, 
Soc.y '25 (1905)^ So. 8 ^ pp. 486-497pis. 2 ).—A general discussion of this subject with 
specific reference to many of the tnlible and inedible fruits grown in Ceylon, and 
illustrations of 51 edible and 69 im^lible fruits. 

Experiments in orchard culture, W. M. Munson {Maine. Sta. Bui. 122 ^ pp. 
181-204^ pi. 1, dgms. 4 ).—A further report is given on the orchard fertilizer experi¬ 
ments reported by the author for the year 1902 (E. 8. R., 15, p. 39). 

Considerable w'eakness has been developed in the seedling stocks used, which 
illustrates the advantage of using some well-known hardy vigorous sort as the 
foundation of the orchard, rather than miscellaneous seedlings. The main purpose 
of the experiments is to determine the relative value of cultivation and mulching 
ior orchards with or without fertilizers. Generally speaking, the cultivated trees 
have made a larger growth than the uncultivated, and those fertilized more than 
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the unfertilized. Gravenetein mulched and fertilized made slijjhtly larj^er growth 
than when cultivated and fertilized. 

The average yields have been slightly in favor of cultivation. This was particu¬ 
larly striking in 1905, when an average of 4 bu. per tree was obtained on the 
cultivated area as compared with 2.8 bu. per tree where mulching was used. The 
yield on the portions fertilized with stable manure has been slightly heavier than 
where commercial fertilizers have been applied. In experiments to determine the 
specific effect of different potash salts on the apple, no noticeable difference has yet 
developed in the character of fruit or the behavior of trees as a result of the form of 
potash used. 

In 1902, 100 trees in a neglected orchard were set aside for the purpose of deter¬ 
mining the best methods of renovation. Pruning, cultivating, and fertilizing liave 
been practiced, and the results on all the plats are very satisfactory. The best 
results have been obtained where a complete fertilizer was used. On trees which 
received an excess of nitrogen there was a notic^eable lack of color in the fruit, and 
in 1904 a considerable injury occurred to lx)th fruit and trees as a result of either a 
too free use of nitrogen or of the absence of j)otash. Both fruit and foliage dropped 
and much of the fruit was cracked, while the renminder was as soft and mellow in 
October as it should have In^en the folh)wing May. Good yields of fruit have been 
obtained and the author believes that the experiment demonstrates that the off 
year in the case of Baldwins is an unnecessary condition which ought not to exist 
in a well-managed orchard. 

A si>ecific test is being made of the relative values of the Fisher fertilizer formula 
for fruits and the station formula. The Fishc^r forimila calls for a mixture of 850 lbs. 
nitrate of soda, 120 lbs, sul[)hate of ammonia, 280 lbs. sulphate of jx)tash, 200 lbs. 
acid phosphate, and 50 lbs. kieserite. These are thoroughly mixed and sown on the 
surface»of the ground under the tree a little farther out than the limbs extend, at the 
rate of 10 lbs. to a medium sized tree, from May 1 to 10, or as soon as the blossom 
buds begin to oj>en. The station formula contains about 5 })er cent less nitrogen, 2 
per cent more phosphorict acid, and 4 per cent less i>otash and costs about $5 less per 
ton. Good results have thus far been secured with both formulas but no conclusions 
have been drawn as yet. 

In the top-working of orchards a specific test is being made of the relative value of 
scions from bearing trees of known value, as compared with scions from nursery trees 
or miscellaneous sources. This work has been uiid(?rway two years. Sonm experi¬ 
ments have'also l)een made to detennine the effects of (ailtivation on the keeping 
quality of fruit as comj)ared with sod-grown fruit. The results obtained thus far 
are contradictory. 

In the cover-cro}) work at the station, winter rye has proved most satisfactory on 
strong land. Where the soil is in need of nitrogen winter vetch ( Vida villosa) or 
spring vetch ( F. sativa), has proved most satisfactory. 

In order to emphasize the iminortance of rational orchard treatment in other sec¬ 
tions of the State, some cooioerative experiments have been planned with growers in 
the vicinity of New Gloucester. This work is briefly outlined. The bulletin con¬ 
tains numerous diagrams showing the arrangement of the various experimental 
orchards, and tables giving in detail the data secured as to the annual growths of 
trees on mulched and cultivated areas, and the yields obtained, etc. 

Suggestions upon the care of apple orchards, E. Walker (Arkansas Sta, Bui, 
PP- figs. —Suggestions based.on the results of experimental work are 

given for the ttare and management of apple orchards, including pruning, spraying, 
fertilizing, cultivation, cover crops, resetting gaps in old orchards, etc. 

In rejuvenating an orchard of 27 acres of old bearing trees, good cultivation, prun¬ 
ing, spraying, and the use of lx)th stable manure and commercial fertilizers was 
given. The work was begun in 1904, and in 1905 634 bbls. of No. 1 apples were 
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secured) haying a value of $2,077.57, and $240 worth of No. 2 culls and vinegar appl^ 
total value, $2,817.50, while the expense of production was $883.30. An unculti¬ 
vated orchard of 30 acres in the same locality yielded, in comparison, but 70 bbls. of 
poor No. 2 apples. The results of analyses of the soil and subsoil in the orchard 
rejuvenated are given. They show considerably le.ss than half of the humus nor¬ 
mally present in average southern soils. In newer ground the humus was greatest 
in the surface soil, but in the older land it was greatest in the subsoil. 

Attention is called to the injury to apples by the green narrow-winge<l katydid 
(Scudderia texeiwis). This insect injured from 3 to 6 per cent of the fruit on many 
trees. The injury consisted principally in the disfiguring of the fruit. The propor¬ 
tion of sound apples on the area first sprayed in going into the orchard was 93J per 
cent; in other parts of the orchard the percentage was 84 to 89 per cent, thus show¬ 
ing that the best work in spraying was done when the men were fresh. The cost of 
spraying was 3^ cts. per tree. • 

Some of the trees were dust sprayed, but the foliage and fruit of these trees were 
not so perfect jis with the liquitl. It gave better results against codling moth than 
against seal), and was very eflicient for tent caterpillars. The notion commonly 
prevalent among orchardists in Arkansas that x)runing must not be practiced was 
found to be erroneous when conducted in a careful and intelligent manner. 

The use of nitrate of soda at the rate of 3 lbs. i)er tree greatly pn)moted the general 
vigor of the tree, increased the average size of the apples one-third over trees receiv¬ 
ing a general fertilizer, and gave much better results than when only 1 lb. of the 
same fertilizer alone or wdth 3 lbs. muriate or sulphate of potash or with 20 lbs. 
slaked lime was used. “The fruit was not so well colored as that of other trees, and 
was later maturing. On this clayey clierty soil, very deficient in humus, no marked 
effects followed the use of the other fertilizers mentioned al)ove, when used separately. 
Lime seemed to help the foliage and color of the apples on trees treated, while the 
muriate of potash gave a very bright winesap red to the normally brownish Arkan¬ 
sas, or M. B. Tw igs.” The resets in the orchard were found to make a good growth 
when care W'as given them and sufiicient fertilizer to insure plenty of plant food 
within reach of the roots. 

Carbon bisiilphid was found an eflicient remedy for killing sassafras sprouts when 
used at the rate of a teaspoonful to a tablespoonful on sprouts 3 to 5 feet tall. It waa 
poured down the stems, beginning fi inehes above the ground. It api)eared to kill 
the roots in all instances. Protection from rabbits waa secured by painting the trees 
with white lead mixed with pure linseed oil. 

The most serious harvest injuries to apples were found to come from bruises origi¬ 
nating ill careless handling by the fruit pickers and in the crushing of the riper speci¬ 
mens by the harder specimens in heading in the barrels. By shaking down the 
barrels every time a half bushel is put in, and filling only slightly above the chine, 
this source of injury and loss can be avoided. 

The Spencer seedless apple {Amer, Agr,, 77 {1906 ), No. 7, pp. 206, 207j figs. S).^ 
An account of a visit to the seedless apple orchard at Grand Junction, Colo., by 
W. F. Crowley. 

The writer states that this orchard contains about 60 trees from 6 to 12 or 14 years 
old; that the apples pro<luced are not entirely without seeds at all times; that the 
apple is a good keeper, and that it will comjiare favorably in size with the Jonathan 
and is larger than the Missouri Pippin. In flavor and quality it is placed ahead of 
Ben Davis and on an equality with many other winter varieties. The claim that the 
variety is seedless is believed to be well founded. There appears to be a semblance of 
a core, although not nearly as much as in the ordinary varieties. The apple is hollow 
in the calyx and it is no longer claimed for it that it is wormless. Under like con¬ 
ditions of storage the ax>ples kept as well as Baldwins. 
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Experience with plums, H. T. Thompson {T’rarw. TIL ITori. n. ser.y S9 
{1905)y pp. 419-4^8). —The author, located in Illinois, finds that Japanese and Euro¬ 
pean plums when grafh'd on native trees are hardier and better suited to the climate. 
A table is given showing the time of bloom, size, time of ripening, character of the 
fruit as to cling or freestone, eating and cooking quality, tendency to rot, etc., for 70 
varieties. 

Orange culture (AV?/; Yovlc: (ierman Kali WorJcSy pp. 68yJi(js. 14). —Popular direc¬ 
tions for the culture of oranges, including fertilizers, irrigation, protection from 
frosts, etc. Much of the data containeil have been drawn from experiment station 
sources. 

Orange hybrids (Karal Ntw 6*.7 (190fi)y No. L^9J5y p. 182, Jig. i).—Further 

notes are given on the liybrid between Cilrm trifoUafa and C. ttohilis, which is char¬ 
acterized by having 5 loafl(‘ts. (See K. S. R., 14, p. 442.) 

Studies on the banana, 1.. H. Mkndkl and K. M. Railky {Svimce, n. ser., 23 
(l90G)y No. 588, pp. 888, 88i ).—Notes on investigations r<*lative to the intluencc of 
various abnormal atmospheres and inert surfaci* coatings on the ripening of bananas. 

The normal ripening of tlie banana is essentially an almost complete conversion of 
starch into soluble carbohydrate, accompanied by a decrease in the total carbohy¬ 
drate. When bananas w(*re placed in atmost)heres of hydrogen, carbon dioxid, or 
illuminating gas they faili'd to produce notable amounts of soluble carbohydrate or 
to show any (;onsidera])le decrease in total carbohydrate. Praidically the same results 
were obtiiined when the surface* was coated uith smdi material as paratlin. In an 
atmosphere, of oxygen ripening j)roc(*sses were somewhat accelerated. 

^‘Autolyses with the green pulp, or with the green pulp and scrapings of the inner 
surfaces of the peel, or of the j>artial]y ripened pulp, carried out with toluene water 
under varie<l conditions, have yielded negativi* results. The investigation is being 
extended in various directions/’’ 

The Indian jujube (Trop. Agr. and Mag. (Jeglon Ayr. Nor., 25 (J905), No. 8, pj). 
484, 435 ).—An account of the uses of the various species of Zizyphus, including 
Indian jujube (Y. jajuha), also known as the wild “her,” and the common Indian 
jujube (/. riilgari.^), the drie<l fruit of which is an article of commerce. 

The fruit of tin* jujube is used in the j)reparation of sirups, confections, and loz¬ 
enges. Its analysis is re[)orted upon by Prof. W. K. Dunstan, of the Imperial Insti¬ 
tute. The pulp of the fruit is composed chiefly of sugar with a small part of pectin 
and extract matters. Specimens of the fruit were submitted to dealers in cattle food 
with the h<jpe that it might be u.^ed in much the same manner as the carob bean, 
but as it is more bulky and less nutritious than the latter it is not believed that it 
will become of commercial importance along this line. 

The experiment in cocoa curing on the Gold Coast ( Trap. Lifr, 2 (1906), No. 
2, pp. 22, 23). —This is a brief n*view of a report by W. II. Johnson, director of the 
botanical and agricultural department of the (Jold (’oast, for 1904, in which the results 
obtained with washed and unwashed cocoa and of varying periods of fermentation 
are given. 

With 12 days’ fermentation there was a loss of 27.21 per cent in weight, while with 
4 days’ fermentation there was a loss of but 11.42 per cent. When a lot of cocoa was 
sent to Hamburg that which was fermente<l only .3 days was valued only 1 to 2 per 
cent lower than that which had been fermented for (5 days, while the former had lost 
approximately 10 per cent in weight during the process of fermentation and the latter 
17 per cent. It would appear from the returns of the brokers that it is advisable to 
send cocoa to market unwashed, and that a 4 days’ sweating is likely to prove the 
most remunerative. 

Annual report of the horticultural and viticultural expert, A. Despeissis 
(Jour. DepL Ayr, West. AusL, 12 (1905), No. 6, pjo. An account of the work 
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for the year, including lists of the varieties of fruit trees most commonly planted for 
commercial purposes, data on cost of preparing and shipping fruit from Australia to 
London, the introduction of new varieties of fruits, including oranges, Smyrna figs, 
date palms, etc., and data showing the yields of various kinds of fruits in different 
provinces of western Australia in 1904-5 and of the quantities of orchard products 
imported in 1904. Notes are given on the prevalent insects of the season and on 
fruit-eating birds. 

The cost of fruit packages, packing material, laborJn sorting, wrapping, packing, 
branding, cartage, wharfage, etc., is placed at 83 cts., while the freight to J^ndon is 
79 cts. The minimum cost of growing a case of apples is placed at 75 cts. Thus, in 
order to lay a case of fruit <lown in Ix)ndon and cover expenses the minimum returns 
must $2.37. 

The influence of the graft on the quality of gprapes and wine, and its 
employment in the systematic amelioration of sexual hybrids, Cuktel and A. 
JuRiE {Compt. Rend. Arad. Sri. [/V/Wk], 14^ (1906)^ No. 8, pp. 4f>l-46S). — Careful 
examination was made of the fruits, seeds, etc., of a variety of grapes on its own 
roots and when graftenl on Kupc'stris. Analyses of the wine obtained from the fruit 
of the two vines are also given. 

The general conclusir)ns are drawn that a graft may modify both fruit and wine. 
There is an inverse influence between the stock and scion. The action of the graft 
is not limited to the duration of its association w ith the stock, but persists in the 
buds and scions taken from it. This method of asexual hybridization may be used 
in systematic amelioration of the graj)e and its hybrids, and especially the wines 
obtained from them. 

The Lincepina grape, M. B. White (Jlortirullure, S (1900)^ No. P, p. 2olyfig, 
1). —This new grape, originated by the author, is stated to be a combination of Viti» 
lahrmca^ T. iidpina, W Imrecnmd^ ami V. iimfera. The mother j>arent contained 
the blood of the Delaware, Lindley, and Brilliant. Clinton was the father parent. 
The grape is of rather dark-red color covered with lilac bloom. “ Its clusters and 
berries are large, and its quality is }>ure and sprightly, pul{> tender to the center, and 
so transparent that when held up to the light the seeds are plainly seen.’^ 

The production of oil of wintergreen, 11. D. Foster (Forestry and Irrig.^ IX 
(1905), No. 12, pp. 565-669, Jigs. 8). —A description of the process of distilling win¬ 
tergreen oil from sweet birch (Betula lenda). The bark from an average birch 12 in. 
in diameter is stated to yield 1 Ib. of crude oil, worth about $2.25. 

Pruning, training, and trimming trees and shrubs, I). C. McIver (London: 
Dairharn d: Ward, Ltd., pp. 63, jigs. 22 ).—Popular directions for the pruning of 
fruit trees and ornamental shrubs. 

' The book of the winter garden, D. S. Fish (London and New York: John Tjone 
Co., 1906, ]tp. XJJ ^ 107, pis. 10). —The author considers the chief winter-berried 
trees and shrulis from the standpoint of their ornamental usefulness in the winter. 

Directions are given for planting and caring for such trees and shrubs and for the 
care of herbaceous and other winter-flowering plants in the open. Selections for 
cold and Alpine plant houses are also given. The final chapter deals with the forc¬ 
ing of planN, such as bulbs, shrubs, and roses. Brief descriptions are given of all the 
various plants mentioned in the w’ork. This is Vol. 2fl of the Handbooks of Prac¬ 
tical Gardening, edited by H. Rolierts. 

The lawn, L. V. CoiiBErr ( U. S. Dept. Agr., Farmers' Rid. 24S, pp. 20, figs. 6). — 
Popular directions are given for preparing the soil, seeding, and care of the lawn, 
with a discussion of its relation to walks, drives, trees, and shrubs. 

A study of the bibliography and horticultural literature of the past, G. 
Gibault (Jour. Soc. Nat. Ilort. Prance, 4. ser., 6 (1905), Nov., pp. 710-743, figs. 3).— 
A running account is given of all of the more important horticultural works that have 
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appeared in French literature or that have been traaiFilated into the French language 
from other sources. 

The more important antique works are noted, as well as the illustrated works on 
plante of the sixteenth, seventeenth, and eighteenth centuries. Works dealing with 
rural architecture, general treatises on gardening, works on fruit culture, floriculture, 
vegetable garden, and landscape gardening are also noted, as well as old horticultural 
and botanical catalogues and books of |>oem8, and journals dealing with horticultural 
subjects. 

FORESTRY. 

The tree book, Julia E. Rogers {New York: Donhleday Page & Co,, 1906, pp, 
XX + ^^9, pis. 176) . —This is a popular manual of the trees of North America, and in 
addition to the indigenous trees, the author has included many of the more important 
shrubs and also the more extensively introduced species of both groups. 

Artificial keys are given which are based upon easily <listinguishable characters, 
by means of which any s{)ecies of tree or shrub can be identified and its principal 
characteristics learnetl. In addition to the usual descriptions, information is given 
on the growth, habitat, distribution, uses, cultural adaptations, etc. After giving 
popular suggestions by which the novice may learn to know trees, the author describes 
the different species enumerated, grouping them according to families. 

In the concluding parts of the work notes are given on forestry, the uses of wood, 
and the life activity of trees. Under the chapters on forestry, the author describes 
the care of trees, methods of transplanting, pruning, enemies, etc., and the sugges¬ 
tions offered will be found of practical value not only in forestry, but to the amateur 
planter or owner of a few siiecimens, as w'ell as to those having charge of parks and 
street or avenue plantings. 

The illustrations, which are an important feature of the work, are mostly excellent 
reproductions of photographs showing the various asjiects of the tree, its leaves, 
flowers, fruit, etc. 

The forest service: What it is and how it deals with forest problems, 

G. PiNCHOT ( XI. aV. Dept. Agr., Forest Serv. drc. 66, pp. 24 )^—An account of the organi¬ 
zation of the United States Forest Service. The service is organized under 7 otfices, 
each of which has several sections. All of the offices and sections are responsible to 
the forester. 

The sections directly responsible to the forester are those denominated inspection, 
reserve boundaries, publications and education, silvics, forest law, and forest reserves. 
The other main offices are Forest Measurements, Forest Management, Forest Exten¬ 
sion, Dendrology, Forest Products, and Records. The duties performed by each of 
these offices are briefly outlined. The circular concludes with a classified list of pub¬ 
lications issued by the Forest Service. 

Previous to July, lt)05, the Forest Service was known as the Bureau of Forestry, 
and earlier still as the Division of Forestry. The Forest Service deals with the prac¬ 
tical uses of forests and forest trees in the United States, and first of all with the 
commercial management of forest tracts, woodlots, and forest plantations. The care 
and perpetuation of the national forests are under its control, and it offers coopera¬ 
tion and assistance in the solution of practical forest problems confronting either 
States or individuals. 

A working plan for forest lands in central Alabama, F. W. Rekd ( U. S. Dept. 
Agr., Forest Serr. Btd. 68, pp. 71, pis. 4, maps j?).—The working plan presented in 
this bulletin relates to two tracts of long-leaf pine land in Alabama, one located in 
Coosa County and the other in the western end of Bibb County and portions of the 
adjacent counties of Tuscaloosa, Hale, and Perry. 

The lumber company for which the plan was made desire to so manage their lands 
that the area now being cut over will be able to produce at least 3,000 feet to the acre 
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within twenty-five years, providing it can be done at a profit. The survey work 
done as a basis for the working plan consisted principally in the running of valuation 
surveys, making stem analysis, a study of the logging methods now in use on the 
tract and their effects on the future productivity of the forest, a study of the losses 
caused by forest fires and means for preventing them, and a special study at the saw¬ 
mill to determine the value of lumber sawed from trees of different sizes. 

The details secured in these surveys and studies are presented in extended form, 
and include volume and stand tables. 

Forestry in Nova Scotia, K. W. Woouwaro (Forestry (^uart., 4 (1906)^ No, /, 
pp. 10-13). —Forestry conditions in Nova Scotia and flie prevailing timber species 
are noted, as well as the common methods of lumbering. The country is little suited 
to agriculture, ex<‘ept in the river basins, but is admirably adapted for forestry pur¬ 
poses. White spruce and fir repro<luce abundantly and promise to be the main forest 
trees of the future in that province. 

The principal timbers cut up to the present time have been white pine, red pine, red 
and white oak, spruce, fir, and yellow birch. Hemlock is just beginning to be cut 
on a large scale. Maf)le, birch, ash, ]>oplar, pap(^r and gray birch have not as yet 
been cut commercially. Up to this time no trees less than 12 in. in diameter have 
been taken commercially. In summarizing, the author staters that Nova Scotia dem¬ 
onstrates the practical application of the selection system as regards spruce forests. 
Profitable cuttings are mad(} annually, yet the productive capacity of the forest is 
not impairofl. 

Forestry and forest products of Japan (Tokyo: Dept. Ayr. and Co7n.yl904t pp» 
118). —This publication is a part of the Japanese exhibit at the St. Louis Exposition. 
It treats of forests and forest administration in Japan, noting the forest zones and 
their principal products, yield of forest products, and gives descriptions of the exhibit 
presented. Fifty-nine per cent of the total area of Japan, or 577,170,000 acres, is 
occu[)ied by forests. About 21 per cent of the forests of Japan are conifer, 25 per 
cent broadleaf treefl, and 45 per cent conifer and broadleaf trees mixed. 

Weight and shrinkage of Japanese woods, K. Mokoto (Cenlhl. (iesain. Forstw., 
SI (1905)^ No. 12y pp. 490-302). —A discussion of the air-dried weight, specific gravity, 
and shrinkage of Japanese woods, with an account of the uses to which a large num- 
l)er of species are put in the manufacture of furniture, lumber, etc. 

The beginning of lumbering as an industry in the new world, and first 
efforts at forest protection, J. E. Hobbs ( Fbrcs/ry (Juart.j 4(1000) j A'o. Dpp. 14-23). — 
A historical paper on this subject. 

The rise in lumber prices, R. S. Kellog(j (Forestry and Irrig.y 12 (1006)y No. 2y 
pp. 68-70). —The author estimates that the country now uses about 50,000,000,000 ft. 
of lumber annually, in addition to which the pulp mills take alx)ut 2,000,000 cords of 
wood, the tanneries 1,500,000 cords of hemlock and oak Otiix, and the railroads about 
115,000,000 ties for renewals alone, besides posts, poles, and firew ood. For the latter 
purpose 146,000,(KM) cords were used in 1880, an<l it is probable that as much is used 
at the present time. 

The estimated fort^st area of the United States is placed at 500,000,000 acres, of 
w'hich four-fifths is in private hands. The w'ell-managed forests of (jermany grow 
on an average about 50 cu. ft. of wo<m1 per acre annually, and w'ere our forests equally 
well managed the supply of wood w'ould just about equal the demand. As a matter 
of fact, however, the annual growth of our forests is probably not more than one- 
fifth that of the German forests. 

The use of wood pulp for paper making, S. C. Philipps (Jour. Soc. ArtSy 53 
(1905)y No. 2739ypp. 700-719). —An article dealing comprehensively with the various 
phases observed in the preparation of wood pulp for paper making, including a dis¬ 
cussion of the various processes of disintegrating the wood, chemical pulp, and the 
various uses to which wood pulp is put. Statistics are given upon the pulp imported 
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into Great Britain during April, 1905, and its value; also the imports for the years 
1901-1903. The article has also been published as a separate (Calcutta, Su])erinten- 
dent Government Printing, 1905, pp. 34). 

A new saving* in the turpentine industry (ForcHtry and Jrrig., 12 (1906)^ No. 

pp. 99y 100). —Further economy has been effected by the Forest Service in the 
turpentine industry as the result of experiments carried out during the past st'ason, 
which indicate that at least an ecpial flow of resin can be secured from shallower and 
shorter “faces.” It is Ixdieved that with this diminution in the severity of the facing 
operation the ordinary term of 3 or 4 years during which a forest is now worked can 
be greatly increased. 

Report of the committee of 1905 to consider the laws relative to the taxa¬ 
tion of forest lands (.\fa»!^. Forenter^s Off. Ihil. S, pp. 28).— A synopsis of the laws 
of the various States and countries on this subject. 

Efficient fire protection, A. B. Recknaokl ( Forestry Quart, y 4 ( 1900)y No. pp. 1-4, 
fiys. 2). —Details are given of the organization and methods followed in the policing of 
a tract of 14,090 acres of hard wood in northeastern l^ennsylvania at a cost of about 
$1,710 annually. Each patrolman is provided with an axe, pail, hoe, and shovel. 
Engines operating on the tractk are fitted with double si)ark arrestors in summer. On 
a convenient siding a tank car of 4,970 gal. capacity has been rigged with hose and 
double pump as a tire engine. 

Results of a Rocky Mountain forest fire studied fifty years after its occur¬ 
rence, W. J. Gardnek (Proc. Soc. Amer. Foresters, t {1905), No. 2, pp. 102-109). —A 
report on an examination of the condition of the for(‘sts on the southern j>ortion of 
the Pikes Peak Reserve to determine to wdiat (‘xtent the denuded slopes of this 
w'aty<‘rshed are naturally ndorestcd. 

The region comprises nearly 79 sipiare miles of extremely rugged mountain land. 
More than 56 per cent of the distri(!t is above 9,0(X) ft. Three and onc-half scjuare 
miles lie above the timber line. The prevailing forest types are Engelmann spruce, 
limber pine, red tir, and bull pine. Early in the investigation evidence was obtained 
to show that a portion of the' region had been severely burned about 50 years previ¬ 
ously. The reproduction of the forests since that time has been slow and irregular. 
In some places the new' growth is exceedingly dense and in others the ground is still 
perft‘ctly bare. 

Relative to the aspen as a nurse-tree, it was observed that Engelmann spruce, red 
fir, and other species came in after the fire quite regardless of aspen, though it is 
stated that wherever the aspen does occur it undoubtedly acts as a valuable soil pro- 
te(^tor. Where the new growth occurs, Engelmann spruce is most abundant; three- 
fourths of the young trees of this species was found to be 30 to 50 years old, but 
comparatively little young growth has startt‘d within the past 30 years. The spruces 
grow extremely slow', trees 2 to 4 ft. tall an<l 40 to 45 years old being quite common. 
On an average it is estimated that it takes an Engelmann siiruce 25 to 35 years to reach 
a height of 5 ft. in that region. Most of the diameters are below 2 in. It is stated 
that the tolerance of Engelmann spruce is remarkable, as trees in old cnmded pole 
forests sometimes persist for 200 to 250 years without attaining a height exceeding 10 
to 15 ft. 

Investigrations on the influence of forests on the ground water table, 

A. BOhler (Forslw. Centbl., n. ser., 28 {1906), No. 2, pp. 112-119).—T\\\^ is a rather 
extended review of a 17 quarto page pamphlet written by Dr. Eberinayer and 
0. Hartmann, and published by Piloty & Lohle, Miinchen, 1904, in which an account 
of 3 years^ investigations on the influences affecting the height of the water table 
were studied. The more important conclusions are stated as follows; 

The storing of the ground water is dependent first of all upon the seasonal distri¬ 
bution of the rainfall. Other important factors are the size of the storage basin, the 
degree of dryness of the soil, the thickness, permeability, and inclination of the 
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water-bearing strata, and finally the use of water by growing piants. Because of the 
smaller amount of evaporation and the greater absorption of the soil, the storage of 
ground water is considerably greater in the winter than in the summer. The influ¬ 
ence of forests on ground water can not be measured where the water-bearing strata 
is inclined, thus giving rise to stream flow. 

In the climatic zone of Bavaria, w’here these experiments were carried on, forests 
had no effect either on raising or lowering the ground water. It is desired that this 
conclusion be considercnl local and as applying to more or less permeable soils. A 
brief review of other similar work is included. 

Rubber, gutta-percha, andbalata, F. Oix>utii {Lond^m: Madaren Som; New 
York: D. Van Nodrand Co.^ 1903, pp, XI]~\-^43,Jigs. 30, maps dgm, f).—This is the 
English translation of this work, which first appeared in (xerinaii in 1899. It contains 
chapters on the natural history, production, and commercial points of rubber, gutta¬ 
percha, and balata, and on their chemical and physical properties. In the case of 
rubber, there are chapters also on the production of soft rubber goods, vulcanization, 
hard rubber, and regenerated and artificial nibl^er. The protluction and employ¬ 
ment of gutta-percha go(xls is also considered, as well a.s the principal products made 
of India rubber, gutta-percha, and balata. 

Rubber tapping on Kepitigalla estate, I. Etherinoton {India Btihber World, 
S3 {1900), No. 4, pp. 107-112, figs. 7). —This estate is considered a typical example of 
a well-worked plantation of cacao and Ilevea. brasiliensis. The methods of tapping in 
vogue are explained, and descriptions given of the coagulating factory and machines 
for coagulating the latex. The spiral method of tapping is described in detail and 
illustrated. 

By this method of tapping the average yield per tree for the preceding year was 
little over five pounds of rubber. There is very little scrap with this system, and 
the rubber turned out is of very high grade. It is believed that this system will be 
widely taken up on plantations, as it is considered one of the most important forward 
steps made in the industry for considerable time. 

A new tapping method for Kickxia elastica, Strunk ( Tropenpflnmer, 10 {1906), 
No, 3, pp. 141-149, figs. 6). —In place of the herring-bone method of tapping, the 
author uses simply perpendicular slits placed about 10 cm. apart. 

The yield of rubber obtained is claimed to be fully as great and the trees are much 
less injured. The yield of rubber is increased if the slits are made at intervals of 
about 4 weeks. The old slits are not reopened until after several years, w hen they 
are completely healed. It is believed that by this method of tapping the work can 
be much more rapidly i)erformed and the profits considerably increased. Illustra¬ 
tions are given showing the methods of tapping followed and the tools used for 
making the cuts. 

Report on the experimental tapping of Para rubber trees in the botanic 
grardenn, Singapore, for the year 1904, H. N. Ridley and R. Derry {Agr. Bui. 
Straits and Fed. Malay States, 4 {1903), No. 11, pp. 424-443, pis. 2). —Experiments 
have been carried on with 84 groups including 880 Para rubber trees during the past 
year. These trees produced a total of 884.5 lbs. of dry rubber. 

Various methods of tapping have been investigated. The single incision method 
is quickly performed, but gives only about one-half the product obtained by the 
herring-bone method. Trees tapped with the single incision do not recover well and 
the bark is made difficult for any other method of tapping. It is noted that trees 
tapped late or early in the year are the slowest to recover. Para rubber trees appar¬ 
ently make their most rapid growth between the sixth and fifteenth years of life, 
making an annual increment of growth in the trees under observation of 3 to 6 in. 

Closely planted trees do not make satisfactory increment of growth, and the yield 
of rubber increases with the size of the tree from under 0.25 oz. of dry rubber to the 
inch of girth for small trees to over 0.5 oz. for large ones. This point is further 
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brought out in some data in which it is shown that 40 tapped trees, averaging 2 ft. 
3 in. in girth per tree, produced 18.4 lbs. of rubber, while 20 trees averaging 4 ft. 2 
in. in girth yielded 25.4 lbs. of rubber. In another instance 50 trees averaging 1.75 
ft. in giilh yielded 18.5 lbs. of rubber, while only 15 trees, 5.0 ft. in girth, yielded 
33.6 lbs. of rubber. 

Extensive tables are given showing the yield of rubber from morning and evening 
tappings and by different im*thods of tapping, and growth of differt^nt trees under 
observation. Morning tappings have produced more rubber than evening tappings. 

Note on the germination of teak and other seed, R. S. Pearson {Indian 
Forester, SI (1906), No. 11, pp. flS5-6SS). —The germination of teak seed was seritmsly 
injured by abnormally heavy falls of rain. Dhawraseed (Ano(/eif<mis latifolla), which 
the author heretofore has been unable to make germinate, was successfully germi¬ 
nated by sowing the seed on well irrigated raised l)eds, the soil l>eing mixed with a 
large quantity of (loarse sand, the seed sown in .lime and daily watered by hand. 
The germination was greatly facilitated by covering the bed with a thick layer of 
leaves and branches about 18 in. above the ground. 

The teak timber trade of Burma, T. A. IIauxwkll (Indian Forester, SI (1906), 
No. 11, pp. 618-f>S5). —The teak timber trade of Rurma is shown to Ihj steadily 
decreasing, wdiile that of Siam is gradually im-reasing. The causes of this decrease 
are discussed, chief of which are the diminution in the supply of old girdled timber 
of large size in Burma, less accessible areas, the increase in the t'ost of elephants nec¬ 
essary for the work, more rigid re<iuirements as regards working, and increased rate 
of royalty demanded. Tables are given showing the total out]mt of teak in Burma 
for the years 1887 to 1904, and of exports of teak from Burma and 8iam during 
approximately the same j)eriod. 

DISEASES OF PLANTS. 

The physiology of diseased plants, L. Montkmartini (AUi M. Bot. Univ. 
Pama, ser., 9 (1904)ipp. OS; abs. in Bot. Centhl., 98 (1906), No. 11, pp. 276^ 277). — 
A study was made of the respiration, assimilation, transpiration, increase in dry mat¬ 
ter, ash, etc., in a number of plants that had been attacked by various plant and 
animal parasites. Among the plants inv<»stigate<l were grapes, violets, clematis, 
various grasses, roses, quince, euonynius, etc., the fungi being rusts, mildews, and 
leaf spots, and the insect attacks being due to rnites. 

The different parasites studie<l are said to be able to exert a stimulative effect on 
the developnient of their host plants. This is manifest more in the increased respi¬ 
ration than in chlorophyll assimilation, the latter being depressed as respiration is 
increased. In general the Uredineje excite a greater chloropliyll assimilation on the 
part of the host. Transpiration was found uniformly greater in diseased than in 
sound plants, with the exception of euonymus attacke<l by Chionaspis enonymi. The 
transpiration under the action of light is increase*! for a time, after which it markedly 
diminishes. It also increases whenever assimilation is stimulated. Most of the para¬ 
sites studied did not seem to have any direct influence on the water or ash content 
of their hosts, and whatever increase was found was attributed indirectly to the 
stimulated physiological activity of the plant. 

Attention is called to the fact that many poisons exert stimulating effects on plants 
when dilute, although they are destructive when used in greater proportions. From 
this the author deduces the hypothesis that the parasites may secrete some poisonous 
substances, possibly zymases or oxydases, which at first have a stimulating effect on 
the host plant and which disappear with the progress of the disease. 

Plant diseases of Belgium, H. Vanuekyst (Bui. Agr. [Rnw8cZ«], 21 (1906), 
Nos. 4, pp. 68S-6S2, Jigs. 12; 6, pp. 873-908, figs. 7).—After a general account of the 
Ustilaginese, in which their common host plants are enumerated, the life cycle of 
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the fungi and means for their repression are (leseribed. The author takes up the 
various genera of smuts, descTibing their species in iletail. The work is intended as 
an account of the diseases of ikdgium which are due to fungi, but a considerable 
number are include<l that have not yet been reported as occurring in that country. 

Annual report of investigations on plant diseases, M. Holluung ei’ al. 
(Jahresber. Pflanzmknmk., 7 [1904), />p. VIII \ 374).—A review is given of the 
literature relating to ])lant diseast's and insect injuries during 1904, about 2,000 articles 
being noted by abstract or otherwise. The arrangement is similar to that in previous 
publications (E. S. R., 17, p. I17I1). 

The bearing of Mendelism on the susceptibility of wheat to rust, E. J. 

Butlek {Joiir. Agr. SH., 1 (1905), No. 3, pp. Coniinenting upon the 

conclusions of a previous author (K. 8. It., 17, p. 402), the author states that the 
Mendelian laws may hold good for a given rust in a particular locality, and not where 
the wheat is exposed to the attacks of a sectjnd species of rust or when it is trans¬ 
ferred to another locality. A number of instances are cited of varieties of wheat 
that are repute<l to l>e resistant to rust in owe locality which are quite easily affected 
when traiisfern'd to other regions, an<l vice versa. 

The author in deOning sus<;eptibility to rust says that it depends on the liability 
of the leaves to uredospore attack, and that the latent germ, if it exists at all, can do 
go only in a comparatively small proportion of grains. No wheat is as yet known 
on which rust may not sometimes appear, so that immune sorts may bear the latent 
germ as well as susce]»tib]e ones. 

Experiments with wheat and oats for smut, L. F. Hendeuson (Idaho Sta. 
Bui. 63, pp. 16 ).—The use of fungicides for the prevention of smuts of wheat and oats 
has been commonly urged, and the present bulletin was designed not to test the 
relative etliciency of treatments but to find out, as far as possible, how long grain 
should be treated to give the best results. It is shown that smut may be controlled 
by prot)er treatment, and that formalin solution is better than copper sulphate. 
Another season’s experiments will be recpiired to determine whether tlm yield per 
acre is sufficiently greater with oats treate<l with hot water to ])ay for the extra 
trouble over the formalin treatment. 

A second series of exjieriments was carried on to determine the. effect of formalin on 
germination of grain. To test this, wheat was jnled upon heavy canvas, thoroughly 
sprinkled with formalin solution, and shoveled until (*vcry kernel was wet, after 
which the pile was covered with two thicknesses of canvas and allowed to remain for 
some time. The seed treated with a solution of 1 pt. of formalin to Ifi gal. of water 
and covered for nearly a day was but slightly injured. Tlie seed treated as above 
and covered for nearly 2 days was seriously affected. Wheat treated by the ordi¬ 
nary formula, 1 pt. of formalin to 50 gal. of water, or even 1 pt. to 25 gal., w'as 
not injured at all, although covered for 2 days. Jt is recommended that in treating 
grain with formalin the piles should not lie covered at all. Injury is believed to be 
due either to the use of too strong solutions or to the covering of the pile so as to keep 
the seed moist for 2 days or more. 

The flag smut of wheat, D. McAlcine (Jour. Dept. Agr. Victoria, 3 (1906), No. 

pp. 168,169, pi. 1 ).—A description is given of attacks of (Irocystis ocailta on wheat. 
This smut is usually confined to rye, but in Australia seems to be a rather serious 
pest of wheat. For its prevention the author recommends the use of formalin, the 
seed to be soaked lor 10 minutes in a solution of 1 Jb. to 40 gal. of water, after which 
it is dried and sown. 

Potato scab, L. F. Henderson (Idaho Sta. Bui. 52, pp. 8 ).— A report is given 
l^f a series of experiments to test the relative value of sulphur, formalin, and corro¬ 
sive sublimate treatments for the prevention of potato scab. 

Rolling seed potatoes in sulphur was found to have little if any effect in reducing 
the amount of scab, and treated |K)tatoes planted in soil from which a scabby crop 
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was remove4 the previous year resulted in the production of a scabby crop. Treat¬ 
ment witli formalin gave as good results as with corrosive sublimate; and as it is 
much safer to use than corrosive sublimate, formalin is recommended. The treated 
potatoes should be planted in new ground and care should be exercised that after 
treatment they should not be placed in sacks which have previously held si*abby 
tubers. 

Potato leaf curl, M. C. Cooke (6V/rd. Chron,, 3. ser,, 33 {190S)j No. 978, p. ^30).— 
The author states that the potato leaf curl, or early blight, as it is known in this 
country, caused by Macro.9porhnn mlani, while previously noted, has only recently 
become a serious pest in England. The appearance of the fungus and its effect upon 
the host jdant are descrilx'd, and, according to the author, the only conidia com¬ 
monly occurring in the British specimens are those of the Cladosporium form. 

Spraying with ammoniacal copper carbonate or dilute Bordeaux mixture, if com¬ 
menced sufficiently early, will hold the disease in check. 

The cytolytic enzym produced by Bacillus carotovorus and certain other 
soft rot bacteria, L. R. .Toves (('entbl. Bnkt. [c/c.], 2 . Alt., 14 {1905), No. 9-10, pp. 
2r>7-272 ).—In an account of studies on the soft rot of the carrot previously noted 
(E. S. H., 18, pp. 862, 567) the author suggested that the possible action of the 
bacteria was through the presence of a cytolytic enzym, and the correctness of this 
suiiposition has been confirmed by 8ubse<iuent in\e.stigations. 

Tlu‘ author believes, a.s a re«>ult of his studies, that the action of the organisms on 
the tissues of the host plant is shown in the solution of the middle lamella* of the 
jiarenchymatous tissues, and that the organisms do not pass through the undissolved 
residual w’alls. The action uikui the cell walls being determine<l as en/ymic in 
nature, he undertook to isolate and study the characteristii s of the enzym, separating 
it by heat, filtration, the use of germicides, diffusion, and precipitation w'ith alcohol. 
The methods pursued are described at considerable length, after which an account is 
given of the relation of various conditions to the activity of the enzym. The enzym 
seems to be a stable compound which persLsts unchanged for a long time in culture 
broths and may be preserved indefinitely as a dry precipitate. It is most active at 
temiieratures ranging from 40 to 45° O., and when the temperature was carried to 
51° or more the enzym was destroyed in all solutions. Other characteristics of the 
action oj the enzym are described, and comparisons were made lietween its action 
and a similar cytolytic action observed wuth other organisms. 

The author has had under observation about 40 strains of organisms isolated in 
different laboratories Irom the rotting tissues of cabbage, turnip, cauliflower, kale, 
ins, etc., and comparative trials have shown that these soft rot organisms, although 
from diffen*nt vegetables and wudely separated regions, are remarkably similar in 
enzymic activity. The only exception observed is that found m Pseudomonas ^ridis, 
whicii, in the author’s opinion, is nonpathogenic under the conditions observed. 
The others all induce soft rots of various vegetable tissues, and from the cultures of 
each a cytolytic enzym was secured that w'as indistinguishable from that produced 
by B. carotovorus. In all of these the action consists in the solution of the middle 
lamella and ceases before the complete solution of the cellulose layer of the wall, and 
m all there w^as an absence of any diastatic action. 

The author comments on the classification and nomenclature of cytolytic enzyme, 
showing the present tendency to use the words peetinase and cellulase vaguely as 
synonymous with cytase. The author suggests that they be restricted to more exact 
usage and that cytase and cytolyst be retained as convenient and satisfactory terms 
lor use m the broader sense to include in general all enzyms capable of hydrolyzing 
the cell walls. 

Cactus scab, G. Masseb {Gard. Chron., 3. ser., 38(1906), No. 97S,p. 126, fig. 1 ).— 
A disease caused by a parasitic fungus has Jong been known towcultivators of cacti, 
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but until recently the fruiting form had not been recognized. A recent investigation 
showed the parasite to be Diplodia opuniiiP, first collected on OpurUia nam, in North- 
ern Italy. The injury caused by the fungus is sometimes severe, the black minute, 
wart-like outgrowths often covering a considerable area and the surrounding tissue 
becoming discolored. 

OoxLstitutioxial diseases of fruit trees, A. G. Campbell {Jout, DcpL Agt. 
toriaj S {1905), No. 6, pp. 463-465).—Bnet descriptions are given of a number of 
diseases of apples and apricots, which, so far as kno\^n, are not due to the presence 
of any parasitic growth. 

The diseases described are watercore, bitter pit, and crinkle, a name given a rather 
serious disease of the apple, in which the cells just beneath the skin, particularly 
about the calyx, die and collapse, causing a sunken, discolored area. Some varieties 
seem especially subject to this disease, the Rome Beauty being particularly liable to 
this trouble. The disease of apricots described under the name smudge is character¬ 
ized by the death of the cells in large irregular patches, over which the skin sinks, 
leaving dark blotches on the surface. 

For the successful treatment of most of these troubles attention should be paid to 
the proper cultivation of the trees, drainage, fertilizers, etc. 

Black spot canker and black spot apple rot, W. H. Lawrence {Jour. My col., 
11 {190.5), No. 78, pp. 164, The black spot canker fungus {Macrvphomn curii- 

spora), like the bitter rot fungus, causes a disease of both the tree and fruit. It 
differs, however, from bitter rot in that the canker stage does by far the greater 
amount of injury. This stage has become very prevalent in certain parts of Brit¬ 
ish Columbia, Oregon, and Washington, causing considerable loss. 

In January, 1903, the author noticed numerous decaying apples among stored 
fruit, in >\hich a few pustules were present in decaying areas, and later the epider¬ 
mis overlying each pu.stule split, exposing a mass of creamy white spores. These 
spores were identical with those previously recognized as typical of the black spot 
canker fungus except that they were slightly larger. Inoculation experiments were 
carried on to determine the relation of the canker and the rot, and it was found that 
the fungus is parasitic in the bark and sapwood of the trunk and branches and also 
on the shired fruit of the cultivated apple. 

The first indication of the presence of the disease in the fruit is a slight discolora¬ 
tion of the flesh of the apple just beneath the epidermis. The flesh becomes a light 
brown color and as more becomes involved the color changes to a deep brown. The 
epidermis takes on a corresponding change of color, and the decaying spots become 
depressed, dry, and leathery. In many cases the decaying areas are found near the 
basin and calyx ends of the fruit, being associated with codling moth burrows, 
bruises, etc., but more than 50 per cent of the specimens examined show'ed that the 
fungus entered directly through the epidermis of the fruit. 

Moisture and temperature were found to exert marked influence on the develop¬ 
ment of the rot. In cool, dry weather the spots incTease in size, but few pustules 
are developed. During cool, damp weather an abundance of pustules is formed. 
The tendency for certain varieties of fruit to decay more rapidly than others was 
observed. 

A technical description of the fungus on both the tree and the fruit is given, based 
upon the author’s observations. 

Pear blight, cause and prevention, R. I. Smith ( Oa. Bd. Eni. Bui 18, pp. 109- 
186, pU. 8 ).—According to the author, pear blight in 1905 caused an unusual amount 
of injury in both pear and apple orchards, in some localities practically destroying 
the crop, while in others from 50 to 75 per cent of the blossoms were destroye<l by 
the form of the disease known as blossom blight. By special arrangement with this 
Department cooperative experiments are being carried on in the nature of denrionstra- 
tion work to show the possibility of controlling this disease. 
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An account of the cause and prevention of pear blight, by M. B. Waite, is given, 
the article being copied from the Yearbook of this Department for 1895 (E. S. R., 
8, p. 796). The bulletin concludes with a brief account of the leaf blight of pear and 
quince, caused by the fungus Erdomosponum macaUitum, 

A new disease of olives, A. Maublanc (Buh Soc. Mycol. France^ 20 {1904)^ pp- 
229-2S2y figs, 7; ahs. in Bot. CentbLy 98 {1906), No. 12, p. 299). —A brief account is 
given of a disease of olives due to Macrophoma dalmatica. This fungus forms its 
pycnidia in brown si)ots on the surface of the fruit, which extend to the center, 
resembling in a way the puncture of insects. The fruit in the process of its develop¬ 
ment isolates these diseased areas by forming alx)Ut them a corky layer. 

Some causes of the destruction of vines in Tunis, L. Ravaz {Bui. Agr. 
Alghne et TimimCy 11 {1905), No. 19, pp. 484-448). —A report is given of the investi¬ 
gations of a commission appointed to determine the cause of the rapid destruction of 
grai.)evine8 over quite an extended area in Tunis. 

Studies made in the vineyard and laboratory failed to show the presence of any 
fungus or other organism, and the author finally concludeti that the trouble was 
chiefly due to the heavy overbearing of young vines, and the history of a nuiid)er of 
vineyards tended to confinn this conclusion. Under the condition of grape growing 
in Tunis 3 and 4 year old vines produce such abundant crops that the vines are per¬ 
manently weakened and finally die. The author suggests the removal of all dead 
stocks, replacing them with new ones, and by atUmtion to culture, the use of ferti¬ 
lizers, and irrigation during the first few years after planting the losses attributed to 
this trouble can be avoided. 

Studies on the gray rot of grapes, G. de Istvanffi {Ann. Inst. ('ent. ArnpHol. 
Hoy. Jlongrois, 8 {1906 ), No. 4j pp> 18S-S60, pis. 8, figs. 15). —The results of an extended 
series of biological and mycological studies on Botrytis cinerea or Scleroimkt fuckelkma 
are given. 

Germination experiments are reported upon at length, in which the normal germi¬ 
nation of the fungus is describe<l and the effect of various physical agents and chemical 
comi>oundH siiown. The author gives a geneml account of the sclerotia of the fungus, 
describing their growth on different parts of the vine, behavior in pure cultures, ett;., 
as well as practical suggestions for combating the disease, which at times becomes 
epidemic in its nature. In the studies reported the polymorphism of the fungus is 
shown and the different forms of growth and reproduction are described. The author 
has traced the life cycle of the fungus, adding a number of important discoveries 
relating to it. 

Among considerations of practical importance in combating the disease, the author 
says that the Botrytis form of the fungus lives saprophytically on fallen leaves, twigs, 
fruits, etc., during the early season, but the conidia develop with great rapidity on 
the arrival of warm, moist w-eather, and when transferred to the growing foliage, 
live parasitically. The Botrytis attacks the ripening fruit in autumn, often causing 
great loss. Sclerotia are formed abundantly on the grapes and also on the cuttings 
made during the summer. If the fungus is present upon the (mttings when stratified 
the disease will be (jarried over the winter. The mycelium is also able to pass the 
winter in the young shoots, so care should be exercised in selecting cuttings either 
for layering or grafting that they are not affected. 

In stratifying cuttings the author recommends wetting the twigs, sand, benches, 
boxes, etc., with a 6 per cent solution of calcium bisulphid, after which all are to be 
well dried in the sun before being packed away. In the spring of the year the scle¬ 
rotia can easily be found on the fallen leaves, twigs, dried grapes, etc., where they 
germinate about June 1. All debris in vineyards should be collected and burned in 
the autumn. Thoroughly washing the vines with a 5 per cent solution of calcium 
bisulphid during late autumn or early spring, and alternate applications during the 
growing season of 1 per cent solutions of Bordeaux mixture and powdered su^hur 
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with powdered bisulphid of soda are recommended as preventive treatments. The 
application of dry fungicides is said to be preferred to ordinary sprayings as being 
less liable to scatter the spores of the fungus. 

The must from diseased grapes should retjeive the same treatment as is recom¬ 
mended above for cuttings and dried fruits. 

Experiments in controlling black rot in Xioire, L. Rouqikr 24 

{1905), No, 028, pp, Descriptions are given of a number of experiments 

carried on for the prevention of black rot of grapes, '^he use of acetic acid added 
to fungicides has l)ecii recommended, and the author undertook to determine the 
amount of this acid that would be dangerous to plant growth. It was spraye<l upon 
grapes in various concentrations alone and with neutral copper acetate. As a result 
of the investigations the author finds that the disease couM be successfully con¬ 
trolled by the use of an acidulated <;opper acetate. 

A new disease of grapes, (r. de Istvanffi (Arm. IjihL CmL AmpHol. Roy. Hon- 
yroh, S {1905), No. S, pp. 107-182, pi. l).—ln 1900 a disease of graiHJS was observed 
in Hungary tliat superficially rcsendfied an attack of black rot on the foliage. An 
examination showe<l that it was in no way associated with the black rot, but w^as due 
to a distinct fungus, Phyllostida hizzozeriana. Sin(^e its first observation the disease 
has spread, but most injury is noted in the original center. The fungus attacks the 
leaves only, never l)eing observed on the fruit, and it has no relation to the black 
rot, but is often associated with the anthracnose, the two fungi seeming to work 
together. 

Frecpicnt and thorough treatment with fungicides such as are recommended for 
grape mildew is suggested, and on account of the asso(*iation with anthracnose, late 
autumn and early spring treatments for preventing anthracnose are advised. All 
European varieties of graj)cs as well as the variety Jsal)ella seem subject to attack. 
A technical description of the fungus is given, and its relation to other species of 
Phyllosticta is discussed. 

The bud rot ofcocoanuts, J. If. Hart {Trinidad Bot. Dept., BuL Mhc. Inform., 
1005, No. 48, pp, 242, 248 ).—A summary is given of the author’s observations regard¬ 
ing the bud rot disease of cocoanuts. Tlie evidence presented st^ems to indicate that 
the disease has been present on the plantation examined for a great many years, as 
there is a succession of trees which have been plante<i on areas vacated by the 
destruction of former occupants. 

A preliminary microscopical examination showed bacteria present in great quan¬ 
tity, especially in the heart or growing portion of the tree. The specimens examined 
were found to be infected from the ground upward, and when the stem was cut 
through a ring of red iliscoloration was found between the woody exterior and the 
interior parts of the stem. This discoloration became more prominent as it reached 
the growing points and appeared especially to affect the base of the leaf stalks and 
the spathes inclosing the flowering organs. Eventually these portions become badly 
infested, the h‘aves fall, and the tree dies. 

From previous descriptions of diseased cocoanut trees from various sources the 
author believes that there is little doubt as to the identity of the disease under exam¬ 
ination. So far he has been unable to find that there w’as any relation between the 
occurrence of the disease and the injury done by the palm beetle {Rhyncojdiorus 
peUmarum). In aildition to bacteria, numerous fungi are to be found in the diseased 
stems, and furtlier investigations will l>e necessary to determine the true cause of the 
disease and methods for its control. 

Cacao diseases {BuL Dept. Agr. [/fmwnca], 3 {1905), No. 12, p. 270).—k brief 
account is given of the disease of cacao due to the fungus Phytophthora omnivora. 
The presence of this fungus may l)e recognized by the darkening of the pods and the 
occurrence of a delicate white mold on the outside. 
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^ To prevent the disease it is suggested that the affecte<l pods be gathered and 
burned, or so deeply buried that the spores will not be brought to the surface. In 
order to prevent spread toother pods the trees should be well sprayed with Bordeaux 
mixture. 

The cocoa disease in Surinam {Trop. JAfe, 1 (1905), No. 1, p. brief 

account is given of the spread of the cacao disease in the West Indies, and a letter 
from Dr. Van Hall is noted, in which it is stated that the witeh-brooin disease has 
been under investigation by liim for about 9 months, but as yet he has })cen unable 
to ascertain definitely the means of its dissemination. It is believed probable that 
the sponis are spread principally by the wind. Dr. Van Hall states tlmt while the 
disease first appeared in Surinam, it is now known as occurring in Demerara, where 
it is spreading, and will probably cause great loss. In Surinam this disease has 
reduced the export from 31,630 bags of 100 kg. each in 1901 to 8,540 in 1904. 

The silver-leaf disease (ffcml Vhron,, S. ser,, 3S (1905), No. 971, p. 111).—A 
brief note is given on inoculation experiments carried on by Professor l*ercival at 
Reading. 

If by a process similar to budding a small fragment of the fungus or portion of the 
leaf afh'cted with the characteristic discoloration be inserted in the bark of plum 
trees, after some time, varying acconling to season^ the silvery appearance* shows 
itself in the foliage where before all was green. This peculiar appearance is due to 
th(* detachment or raising of the epidermis of the leaves from the adjacent tissue. 
So far no fungus has iK^en found in the leaves, and it is intimated that probably the 
disturbance is caused by some ferment or enzym secreted by the fungus, which 
reai^hes the leaves from the wound. 

The (lisease seems to Ik*, confined to the stone fruits, and it occurs under glass as 
well as in the open air. The only remedy at present known is to cut away the 
affected branches and induce the tree to make new growth, but experiments have 
shown that this is not at all satisfactory. 

Combating the pine leaf cast, Schalk (Forstw. Cent hi, n. ser., 27 (1905), No. 11, 
pp. 561-570, ])!. 1). —The i>ine leaf cast, due to the fungus Ilystenum phmM, is 
described and notes given on experiments carried on for its control. 

The author claims that even in regions where the disease is very ]>revalent it can 
be prevented by thorough spraying and the proper use of fertilizers. A single 
annual spraying in the seed bed will usually be suflicieiit, and if carried on for 4 
years strong plants will be produced and the dominant ones will be free from 
disease. In the nursery rows at least 2 sprayings should be given the trees annually. 
This, together with proper fertilizers, will enable the young plants to withstand the 
leaf cast. 

Winter treatment against fungus diseases, L. Degrully (Prog. Agv. et Vit. 
(Ed. rEat), 26 (1905), No. 49, pp. 641, 642). —The author points out editorially the 
advantage to be obtained by the use of strong solutions of fungiciiles as winter treat¬ 
ment against various grape diseases, and he recommends treating the vines during 
the dormant season with strong solutions of potassium sulphate, calcium bisulphite, 
and iron sulphate for the prevention of powdery mildew, or with solutions of copper 
sulphate and bichlorid of mercury for preventing downy mildew, black rot, and 
powdery mildew. 

Fungicides and their use in preventing diseases of fruits, M. B. Waite 
( XJ. S. Dept. Agr., Farmers* Bui. 24S, pp. 32, figs. 77).—The object of this bulletin is 
to give the principal formulas for fungicides, together with brief descriptions of their 
methods of preparation, and a summary of the principal diseases of fruits for which 
satisfactory remedies have been found. 
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Proceedings of the Entomological Society of Washington (Proc. Soc, 
Wash,, 7 (1906), No, S-S, pp, 66-25£, Jtfjs, liS),—hi this number the following papers 
are included: 

Descriptions of New American Spiders; New Trichoptera from Japan; Descriptions 
of Some Now Mites, by N. Banks; Illustrations of an Undetermined Coleopterous 
Larva; The Spread of Sphitridhtm searabtvoides, by H. S. Barber; Kirby'^s Catalogues 
of Orthoptera; The Species of the (lenuH Chimarocephala and Descriptions of Two 
New Species of Californian Orthoptera, by A. N. Caudfell; Notes on Eulecanium foU 
somi, by T. D. A. Cockerell; The Liniuean Cenera of Diptera, by D. VV. Coquillett; 
Larva of Castnia lu'iis; A Few Notes on the Strecker Collection, by H. G. Dyar; 
Catogenm rufus, a (\)leopterous Parasite, by W. F. Fiske; Notes on Some Mexican 
Scolytida*, With Descriptions of Some New Species; Notes on Scolytid LarvsD and 
Their Month Parts, by A. D. Hopkins; A New Species of Donacia, by F. Knab; 
Some Notes on the Provancher Megachilida*, by E. S. G. Titus; Description of a 
New Species of Desmoceriis With a Synoptic Table of the Genus, by J. L. Webb; 
an<l A New Enemy of Timothy, by F. M. Webster. 

The enemy of timothy reported from various States from Now York to North Dakota 
appears to Ik» a species of Isosoma. The larva works in the joints of timothy in much 
the same manner as does I. grande, A number of parasites were raised from the 
insect. The pest causes a shortening of the stem and shrinkage of the seed crop, 
and is, therefore, considered a serious enemy of timothy. 

Thirty-sixth annual report of the Entomologfical Society of Ontario {yl?in. 
Ept, Ent. Soe, Ontario, S6 (1906), p/). J43, fig^. 74 )•—This report contains an account 
of the proceedings of the forty-second annual meeting of the society, held at Guelph, 
Ontario, October 18 and 19, UK)5. 

During tlie different meetings of the society various papers on economic entomol¬ 
ogy were read, some of uhich are mentioned in the following notes: A number of 
reports were j)resente<l on the status of insect pests in different districts. In this 
report it appeared that tlie woolly aphis, zebra caterpillar, cottony maple scale, w ire 
worms, and codling moth were unusually abundant. The tussock moths were dis¬ 
cussed by T. W. Fyles and H. H. Lyman. These moths do an unusual amount of 
damage to ornamental and shade trees, causing considerable interest to he develoi>ed 
in metho<ls of extermination. Notes were presented on the entomological conditions 
in North Carolina, by F. Sherman, jr. 

W. Lochhead read a paper on experiments against the San Jose scale in 1905. It 
is stated that in Ontario the lime-sulphur wash has been successfully used, made 
according to the formula 20-15-40. Various other combinations of these ingredients 
have also been used in the preparation of w'ashes with or without boiling. Little or 
no difference anus observed in the effectiveness of the boiled and unboiled washes. 
In order to prevent the great multiplication of the San Jos^ scale in the fall, it is 
necessary that the insecticide should adhere to the trees for long periods. 

J. B. Smith reviewed briefly the work on mosriuitoes in New Jersey, and reports 
were given of thc’ councils of the various branches of the society. 

A numl^er of other papers were read, some of which are mentioned in the follow¬ 
ing list: Insects ixa nature studies, by S. B. McCready; forest insects, by T. W. Fyles; 
insects Jnjurious to Ontario crops in 1905, by J. Fletcher; an entomological record 
for 1905, by J. Fletcher; injurious insects of the flower garden, by A. Gibson; forest 
entomology, by E. J. iSavitz; phlox mite, spruce saw-fly, and bumblebees that fer¬ 
tilize the red clover, by T. D. Jarvis; injurious insects of 1906, in Ontario, by W. 
Lochhead. 

Tenth annual report of the State entomologriat of Minnesota, 1905, F. L. 
Washbubn (Ann, Rpt, Stale Ent. Minn., 10 (1906), pp. 168, pU. 8, Jigs, Inthis 
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report the author carries out the apparent intention of his predecessor, Doctor Lug¬ 
ger, in publishing a monograph on the diptera of Minnesota. Brief notes are given 
in a preliminary statement on the special features of insect outbreaks during the year. 
The Hessian fly and chinch bug occurred in much smaller numbers than ordinarily. 
Alfalfa was greatly injured by the red-legged grasshopper. Various other species of 
insects caused damage, particularly cottony maple scale, stalk borer, cotton boll-worm 
in com, white grubs, etc. 

As already indicated, the major part of the report is occupied with a monograph 
on the diptera of Minnesota. The author describes in considerable detail the biology 
and anatomy of this order of insects, and presents notes on the habits, life history, 
and means of combating all known injurious flies in the State, together with short 
accounts of other diptera not of economic importance. The families which the author 
discussed include among others the Tipulidae, Culicidee, Chironomida?, Cecidomyidse, 
Simuliidffi, Syrphidae, Oscinidte, Oestridje, Sarcophagidoe, Muscidaj, Hippoboscidte, etc. 

Diptera of Minnesota: Two-winged flies affecting the farm, garden, and 
stock and household, F. L. Washburn {Minnesota Sta, BuL 93jpp, 7-168, pis, 
figs. 163 ).—The material in this bulletin has already been referred to from another 
source (see above). 

Report on economic zoology, F. V. Theobald (Jour. Southeast. Agr. Col. Wye, 
1906, No. 14, pp» 38-158, figs. 43 ).—In this report the animal and insect pests are 
arranged according to the plants or animals which they affect. 

Among the ixjsta of domesticated animals mention is made of serrated dog tape¬ 
worm, lungworms in sheep, liver fluke, Rhyphus fenestralis, etc. The last-named sj^e- 
cies is reported as injurious to bees. A large number of fruit insects are discussed, 
with notes on their appearance, habits, and life history. Among these may be 
mentioned cherry sawfly, apple-plant louse, strawberry aphis, and woolly aphis. 
Some of the more important garden insects discussed are Otiorhynchus pidpes on the 
ra«pl)erry, Colorado potato beetle, cabbage maggot, cabbage aphis, carrot aphis, tar¬ 
nished plant bug, Tom scale, etc. 

Forest tree insects are also discussed, with particular reference to the willow weevil, 
larch leaf-miner, giant-willow aphis, elder aphis, and felted beech coccus. Notes 
are also given on some of the insect pests of food products, horse flies and other 
insects injurious to man, and a number of insect pests reported from various English 
colonies. 

Report on injurious insects and plant diseases for 1904, W. M. Schhyen 
(Beretning om Skadeinsekter og Plantesygdomme i 1904* Christiania: Grondahl & Sons, 
1905, pp. 26, Jigs. i7).—-The insects w’hich caused injury to field and garden crops 
during the year under report are briefly discussed. Among the more important pests 
mention may be made of grain aphis, timothy fly, cabbage maggot, crane flies, red 
spider, Aryresthia conjugella, apple scab, currant sawfly, currant mite, etc. 

Injurious insects, F. Corboz (Chron. Agr. Vaud, 18 (1905), Nos. 13, pp. 307-310; 
14 , pp. 335-342 ).—Brief economic and biological notes are given on San Jos6 scale, 
red spider, nematodes, and predaceous insects. 

The entomologrical section, L. Bostock and C. B. Simpson (Transvaal Agr. Jour., 
4 (1905 ), No. IS, pp. 162-184, pis. 2).—A brief report is made on a survey made with 
reference to the distribution and economic importance of mosquitoes and on means of 
destroying them. Notes are also given on two migratory locusts (Acridium purpuri- 
ferum and Fachytyus suldcoUis). Arrangements are being made for an elaborate 
campaign against these pests. 

Entomological investigations in Central Asia, J. Sahlberq (Ofvers. Finska 
Vetensh Soc. Fdrhandl., 46 (1903-4), No. 1, pp. The most abundant insects 

observed in various parts of Central Asia during visits to those countries are men¬ 
tioned, with brief notes on their habits. 
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Insects of the garden, R. H. Pettit {Michigan Sla. Bui. SSS^pp. 77f Jigs. 65 ).— 
The author has undertaken the publication of bulletins dealing with insects which 
affect different classes of farm and garden crops, and this is the second bulletin of the 
series. The insects considered in the bulletin are grouped under the plants affected. 
All of the common garden crops are treated, with notes on their most important 
insect enemies, the life histories of these jiests, and means of combating them. Direc¬ 
tions are also given for the preparation of various insecticides. The bulletin is pro¬ 
vided with an index. 

Observations and short notes on the chief insect enemies of garden crops, 

I. Vasilev ( Tnidui Byiiro Knt. [St. Petersh.^y 6 {J905)y 4 i PP> ph. 7y Jigs. 17 ).— 
The insects discussetl in this report are classified according to their systematic posi¬ 
tion. biological and economic notes are given on Zemera pyrhuiy gypsy moth, brown- 
tail moth, Hihernm dcjolinriuy codling moth, apple curculio, Epicometis hirtUy fruit- 
tree bark-beetle, aiiple-tree ajihis, woolly aphis, oyster-shell bark-louse, etc. 

A monograph of insect injuries to Indian corn, II, S. A. Forbes (Bpt. State 
Ent. Til.y 2A {19().'>)y pp. XXXIIT \~273y pis. Sy figs. 2J4).—The first part of the 
author’s monograph of corn insects (E. S. R., 8, p. 501) treated of insects injurious 
to the planted seed and to the roots. 

The present part contains an account of inse<‘ts which attack various parts of the 
corn plant alxwe ground. The author and his assistants have devoted much time 
and energy to the study of all insects found on corn and particularly to the elabora¬ 
tion of suitable remedies for these jiests. In the present part ot the monograph on 
corn insects a large nundxjr of species are discussed and are classified for convenience 
into the more important, less imjiortant, and unimportant species. The detailed 
discussion of different species is precede<l by an account of the adaptation and reac¬ 
tion of corn to its insect Nisitors, general effect of insect injuries, peculiar teatures of 
injury to different parts of the jilant, and similar subjects. 

The insects discussed by the author are too numerous for individual mention in 
this abstract. They include various sjKJcies of cutworms, yellow b(*ar caterpillars, 
i^ebworms, June beetles, fiea beetles, oyster beetles, leaf lioppers, grasshop})ers, as 
well as ants, flies, spanworms, snout beetles, plant bugs, plant lice, red sjuders, i‘te. 
A particularly valuable jiart of the monograph from the standpoint of the practical 
farmer is a key for the identification of all species <*oncerned and based on the kind 
of injury which the different insects cause. This key occupies jiages 225-288 and 
should enable the farmer to identify at once the insect pest >\ith which he has to 
deal. An elaborate bibliography of literature relating to corn insects is appended to 
the report (pp. 234-278). 

Boot maggots and how to control them, F. H. Chittenden (C7. S. Dept. Agr.y 
Bur. Ent. Circ. 03, 2. ed., pp. 7, figs. 5 ).—The seed-corn maggot {Pegomgia Jusciceps) 
attacks corn, beans, and many other vegetables. There are apparently several gen¬ 
erations annually. 

Whatever insecticide treatments are chosen they should be applied liefore the eggs 
are laid. A mixture ot sand and kerosene may be placed at the base of plants for 
the purpose of keeping the flies from de|) 08 iting their eggs. The carbolic emulsion 
may be used for the same purpose, made according to the formula calling for 1 lb. of 
soap boiled in 1 gal. of water and J gal. of crude carbolic acid diluted before use with 
35 to 50 parts of water. Mineral fertilizers are ot some value as deterrents, and good 
results have also been obtained from the tedious method of hand picking. 

The cabbage maggot is most injurious in the northerji tier of States and in Canada. 
It may also be controlled by the use of carliohc acid emulsion, hand picking, fall 
plowing, clean cultivation, the use of gas lime, carbon bisulphid, or tarred-paper 
cards placed about the plants. The imported onion maggot (Pegomgia cepetorum) 
attacks the bulbs of the onion, causing subsequent decay. The insect is briefly 
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described. The remedies already mentioned for other root maggots may be applied 
in controlling this species. 

Injurious bugs and cicadas on cotton, T. Kuhlgatz (Mitt. Zool. Mm. Ihrlm^ 3 
{1905)y No, If pp. pis. 2 ).—A considerable number of species of these insc'cts 

are discussed from the standpoint of their distribution, biology, and systematic posi¬ 
tion in the order of insects. Particular attention is given to Tibicrn dahliy Tertocoris 
lineola cyanipesy Ih/sdemis .dduy I). chigulatuSy J). mperstUiosuSy I). cardinaliSy D. mtn- 
relluSy D. andreiVy etc. The habits and life history of each species are briefly described 
and detaile<l notes are given on the distribution of the species. A bibliography of 
the subject is appended to the article. 

The boll weevil and cotton crop of Texas, K. D. Sanderson [AiiHihi: Dept. 
Agr.y 1905y pp. 28y pis. 7). —The author reviews previous estimates which have been 
made since 1894 of the amount of damage done by the* boll weevil. 

Statistics were collected on the cotton acreage of Texas from 1899 to 190-1 and on 
the variations in the acreage and in the yields which may be attributed to tlu* work 
of the boll weevil. In connection with this discnission maps are presentetl show ing 
the distribution of the w'eevil. It is believed that since its introdiudion into T(*xa8 
the boll weevil has destroyed 2,000,CH)0 hales of cotton with an estimated value of 
one hundred million dollars. The weevil is seldom extremely injurious in the south¬ 
ern part of Texas if stubble cotton is not allowed to remain over winter. Apparently 
the weevil does not promise to liecome very dangerous in the w’ostern cotton counties. 

The remedy for the boll weevil, VV. Newell (f Vo/> Pest Com . L < t . Cnr . pp . ^Oy 
figs. 5). —Maps are given showing the gradual advance of the boll weevil into Louisi¬ 
ana with reference to the effects of (uild rainy winters upon the pest. It is believed, 
how'ever, that the lx)ll w eevil w’ill be able to w inter successfully in the cotton regions 
of Louisiana. The cultural method is considered the only efficient remedy for con¬ 
trolling tlie boll weevil. This consists in early planting, the use of varieties wdiich 
mature quickly, the application of fertilizers, thorough cultivation, and destruction 
of cotton plants in the fall as well as other material in which the beetles may 
hibernate. 

The control of the codling moth and apple scab, C. L. Marlati' and W. A. 
Orton ( U. S. Dept. Agr.y Femners' Bid. i^47y pp. ^lyfigs. P).—The codling moth and 
apple scab are considered the chief insect enemy and lungus disease of the apple. 
They may be (’ontrolled by the application of a combined insecticide and fungicide 
and are, therefore, treated hjgether in this bulletin. 

Notes are given on the habits and life history of the codling moth and upon the 
biology of the apple-scab fungus. Directions are given for banding trees to catch 
codling-moth larva* and for the preparation of Paris green and other ansemcals as 
well as of Bordeaux mixture. It is recommended that in controlling tliese two pests 
the first application be made just after the leaf buds have unfolded, the second just 
after the petals fall, and the third and fourth at intervals of about 15 <lays. The 
first application need not contain Paris green, but the other three should be ma<le 
with a combination of Paris green and Bordeaux mixture. 

Practical suggestions for codling moth control in the Pajaro Valley, W. 
H. VoLCK {Odifomia Sia. Circ. 14y pp. 11 y fig. f).—In the Pajaro Valley considerable 
difficulty has been experienced in fighting the codling moth on account ot the un¬ 
usual prevalence of dews, which dissolve away the insecticides sprayed upon the 
trees. 

Paris green was found to cause considerable injury to the trees, even after it had 
previously been washed so as to remove the soluble arsenic. In order to prevent 
the action of the dew upon Paris green it was coated with heavy oils and other 
waterproof materials. These coatings, however, were ultimately destroyed. Lead 
arsenate was found to possess a high weather-resisting property and is, therefore. 
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suited for this work. Considerable difference was noticed in the killing power 
of different samples of lead arsenate and in their action upon the foliage. Thorough 
spraying is needed in order to cover all parts which may be attacked by the codling 
moth. 

Since the broods seem to overlap one another without leaving any interval between 
them, it is considered necessary to spray at short intervals from April until October. 
The author suggests 9 applications during the season on April 10 and 30, May 17, 
June 17, July 10, August 1 and 21, September 12, and the first week of October. 
These applications may be expected to yield a crop of apples from 95 to 98 i>er cent 
free from codling moth, at a total cost of al)out 32 cts. f)er tree. 

The gypsy moth in New Hampshire, E. D. Sanderson (New Ilarnpalnre /Sito. 
Bui. JJJ, pp. Hl-104, fign. i/).—The history of this moth in Massachusetts is briefly 
outlined and notes are given for the purpose of comparing the life history of the gypsy 
moth and brown-tail moth. In 1904 an examination of the southeast coast of New 
Hampshire showed that the gypsy moth was present in small numl)ers in all of the 
towns from the Massachusetts line to Portemouth. A map is given show’ing the 
present distribution of the gypsy moth in New Hampshire. The life history, habits, 
food plants, natural enemies, and methods of combating this pest are <lescribed. 

The brown-tail moth in New Hampshire, K. 1). Sanderson (New Hampshire 
Sin. Bui. pp. i05-13‘2^figs. ^^(?).--Thi8 moth w'as first recognizecl in Massachusetts 
in 1890 but did not attract attention until 1897. It has spread with great rapidity, 
and in 1899 was first found in New Hampshire in the town of Seabrook. At present 
it is distril)uU‘d over all of the southeastern part of the State. The life history, 
habits, and practical methods of combating this pest are described. Notes are also 
given oil its natural enemies and on the injury caused by the nettling liairs of the 
caterpillar. 

The gypsy moth and the brown-tail moth, W. E. Britton ( Connecticut State 
Sta, Bui. pp. IJ^figs. S ).—The gypsy moth has been found at Stonington, Con¬ 
necticut, and an attempt is being made to eradicate it. A brief account is presented 
of the habits and life history of the gypsy moth and brown-tail moth with practical 
methods of controlling these pests. 

Some experiences with insecticides for the San Josd scale, C. O. Houghton 
(Delnvmre Sta. Bui. 74, PP-16). —A considerable variety of proprietary remedies were 
used as well as kerosene emulsion and lime-sulphur-salt washes. The applications 
were made for the most part in the spring but in ordinary instances in the fall. 

Peach trees w^ere sprayed with a mixture containing 15 lbs. each of lime, sulphur, 
and salt per 45 gal. of water boiled by steam for \ hour. Various other formulas for 
the lime-sulphur-salt wash w’ere tested, both for boiling by steam and for self-boiling 
caustic washes. Trees sprayed in the fall when examined during the next spring 
showed no living scales in the case of those which had been treated with the boiled 
wash and only a few of tho.se treated with the unboiled wash. Both forms of the 
wash had largely l»een washed off the trees by February 13, little difference being 
observed in the adhesive power of the boiled and unboiled washes. 

The chief advantage of using oil sprays is that these materials spread more rapidly 
over the trees but they have the disadvantage that it is not readily apparent whether 
all parts of the tree have been covered or not. The lime-sulphur washes gave satis¬ 
factory results in all cases and the author, therefore, recommends their use as well as 
that of kerosene emulsion. 

The San Josd scale, W. Newell (Crop Pest Com, La, Circ. 4, PP- 4^, figff- 16 )-— 
The introduction and spread of the San Jos6 scale in Louisiana is attributed to the 
fact that no quarantine system against fruit-tree pests has been in operation in the 
State until recently. 

The San Jos6 scale is described in its various stages and historical notes are given 
on the distribution of the pest and upon its food plants. An account is also presented 
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of the development and life history of the San Jos<5 scale and .of the means by which 
it is distributed. Evidence was obtained in one case that the San Jos^ scale may be 
spread by means of wagons and farm implements. In applying artificial methods 
for controlling San Jos6 scale the chief reliance of the fruit grower should \)q placed 
in lime*sulphur-salt wash. 

The formula for this insecticide recommended by the author calls for 21 lbs. lime, 
18 lbs. sulphur, and 50 gal. water. This mixture should be Ixuled for 35 minutes or 
more. Where boiling is inconvenient the use of caustic soda may be depended upon 
to produce a mixture nearly as good as the boiled lime-sulphur wash. Applications 
should l)e made in Louisiana in the winter. Brief notes are given on insecticide 
apparatus and on summer treatment, where it appears to 1x3 necessary. 

Spraying for the San Josd scale, J. 8. Housrr (Ohio Sta. Bui. 169^ pp. 1S9-155, 

ph, 6*).—A large numl)er of formulas were used for boiled lime-sulphur-salt washes 
in which the amount of lime varied from 15 to 31 lbs., the amount of sulphur from 
7i to IfiJ lbs., the amount of salt from 15 to 16 lbs. per 50 gal. of water for winter 
applications, while for summer use lime-sulphur washes were used in which both 
the lime and sulphur varied from 1 to 10 lb.s. per 50 gal. of w'ater. Spring treatment 
was also given, using self-boiled washes containing from 15 to 32 lbs. of lime, 8 to 16 
lbs. of suli)hur, and 4 to 12 lbs. of lye or caustic soda per 50 gal. of w’ater. 

Of the 13 different formulas used for Ixuled lime-sulphur-salt washes all of those 
which contain 15 lbs. or more of lime and sulphur ))er 50 gal. of water gave satisfac¬ 
tory results in all cases. Salt seems to add nothing to the persistency of the wash 
nor to its effectiveness, and the same was found to be true of copper sulphate and a 
large excess of lime. Copper sulphate added to the mixture had apparently no addi¬ 
tional fungicidal effect. The addition of glue was of no value in making the w’ash 
adhere longer. 

Con-Sol was U'sted in the treatment of San .los^‘ scale, but appeared to he of no value. 
The use of kerosene limoid did not gi\e satisfactory results. Scalecide is easily 
applied and api)ears not to be irritating to the skin. Better results were obtained 
from this than from any of the other proprietary insecticides. 

The author prefers the use of the lime-sulphur mixture containing at least 15 lbs. 
per 50 gal. of water. This insecticide can not be applied to trees w hile they are in 
foliage. The i)revalence of leaf curl in orchards is greatly (diecked by the use of lime- 
suli)hur washes. The preferred formula i.s 15 to 20 lbs. lime and 15 lbs. sulphur in 
50 gal. of water boiled for 45 minutes and applied in the spring or fall. The most 
satisfactory method of boiling is found in the use of steam. 

San Josd scale, A. B. Cordley (Oregon Sla. Bui. «?<?, pp. 15, pis. 5 ).—The lime- 
sulphur-salt wash is considered the best spray for cleaning up trees, in ad<lition to 
its power of holding the San Jos^ scale in check when applied once annually. The 
attention of orchardista is called to the fact that the w^ash can not be used as a sub¬ 
stitute for Bordeaux mixture when the trees are in leaf, but should be applied as a 
winter treatment only. 

Notes are given on the food plants, appearance, development, and distribution of 
the San Jos6 scale. The formula preferred in Oregon for the lime-sulphur-salt wash 
is 1-1-1-3, and it is recommended that the mixture be boiled for at least 1 hour. The 
natural enemies of San Jos4 scale can not be depended upon in Oregon for controll¬ 
ing the pest. A number of experiments were carried on with lime-sulphur-salt in 
various forms, some containing caustic soda and copper sulphate. The scales were 
not completely eradicated in any case, but since the spraying w’as done on badly 
infested trees, the effect of the lime-sulphur-salt wash was considered satisfactory. 

Acariosis of grapea, H. Faes (Chron. Agr. Vaud, 18 (1905), No. 16, pp. S79-400, 

pi, 1, figs. 6) .—The nature of the disease referred to under these names has often 
been misunderstood. The diseases are due to attacks of Phyioptas vitis, a mite which 
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inhabits the scales about the leaf buds and later causes a brown and sickly appear- 
ance in the leaf. 

In combating this disease the author has had goo<l results from the use of a mix¬ 
ture containing 2 per cent of soap an<l 1 per cent of a strong decoction of tobacco. In 
other experiments a 3 per cent solution of potassium permanganate and a 4 per cent 
solution of lysol or a mixture of soap and carl)olic acid proved effective. It is recom¬ 
mended, however, that in a case of serious infestation the badly diseased vines be 
removed and destroyed and the others thoroughly treated. 

Strawberry crown girdler, Edith M. Patch (Main^ Sta, Bui. 12S, pp. 
plff^ 4).—Complaints were made in a number of instances of large numbers of Olio- 
rhi/nchut<oratn» in houses, where they became a general nuisance. The insect apixjared 
to l)e migrating or seeking a place for hilxirnation. They o(;cnrred in large numbers 
during the last part of June and the first part of July. 

The larvm of this insect were found feeding on the roots of Poa t(frolina, but in great¬ 
est numbers on strawberries. In one locality 2(XI larvie and pupa* were dug up in 3 
8 (j. ft. of infestiMl strawberry bed. The beetles also feed on apples, cauliflower, red 
clovers, lawn grass, elm leaves, cotton-wood leaves, and various other plants. Little 
hope can be entertained of controlling them by the use of arsenati^ of lead and other 
nrsenicals, and it is too dillhailt to apply the insecticides so as to destroy any large 
number of them. Cam])hor gum and snlpliiir were tried as repellents in keeping the 
beetles out of houses, but without siujcess. 

Notes are also given on a number of insects observed during the year, especially 
tussock moth, red-humped caterpillars, stalk borer, cherry tortrix, rose chafer, car¬ 
pet beetle, wireworms, brown-tail moth, and nematode worms. 

Caterpillars on oaks, C-. \V. Woodworth {California S(a. (^irn. J).—The 

live oaks in the vicinity of California Bay are seriously attac^ked by caterpillars, par¬ 
ticularly Phi'y(jani(lia rali/ornica and lent caterpillars belonging to the genus Malaco- 
soma. PhrfpjanuHa ralifornica occurs only in (California and is the only reprt*sentati ve 
of its family in America. It lays its eggs on the nndei*side of the leaves of live oaks. 

This j)est may be combated by spraying with Paris green at the rate of 1 lb. j)er 2 
gal. of water. The time for spraying is when the moths are seen in large numbers 
about the trees, for the rea.son that the eggs hatch soon afterwards. In the case of tall 
trees la<lders will l>e necessary in order to api)ly the spray to the topmost branches. 
About fl species of the genus Malacosoma, commonly known as tent caterpillars, 
attack the live oak, but also feed on other trees. They can best be controlled by 
destruction in the spring while they are still in their nests. 

Dust and liquid spraying*, C. P. (A.ose (Delaware Sfa. Hal. 72^ pp. 2S ).—The 
a<lvant<iges of dust spraying are that the necessary apparatus is <juite simple and 
inexpensive, the bulk of prepared material is small, and the material is more agree¬ 
able to hamlle than when in a wet form. The chief disadvantages are the impossi¬ 
bility of using the material during high wind or in the middle of the day. 

Various methods are given for preparing and mixing dust sprays. The author 
tried a mixture containing lime, pulverized copjier sulphite, Paris green, and sulphur. 
The best time for using dust insecticides is early in the morning of quiet days. The 
dust spray adheres to foliage almost as well as li(}uid sprays. A detailed account 
was given of the results obtained from the use of dust sprays, particularly in the 
treatment of apiJe trees for codling moth. The effectiveness of dust and liquid 
sprays for this purpose appeared to be nearly equal, the variation in the numl)er of 
wormy apples being too small to indicate any decided advantage in favor of either 
method. 

The author recommends the use of a liquid spraying outfit on level land where 
water is readily available. If, however, water is scarce and the ground on which 
the orchard is planted very uneven it may be a simpler and less exjxjnsive matter to 
spray by means of the dust method. 
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The K.-L. emulsions and sprayingr* C. P. Cix)se {Delaware Sta. Bui. 7S, pp, 
^0 ).—The term mixtures^’ for these insecticides is considered inappropriate and is 
abandoned in favor of “emulsions.’’ K.-L. emulsions were used quite extensively 
during the past season with varying results, from success to a complete failure. 

The author examined into the cause of these failures and believes that they were 
due largely to an incomplete preparation of the insecticide and careless spraying. 
It is recommended that the mixture sliould in all <‘ases be made by violent churning 
and splashing by means of a hoe or dasher. The mixture can not be made in large 
lots by pumping or stirring. When not pro^ierly prepared, K.-L. emulsions are 
ineffective and to some extent dangerous. In some cases the grade of limoid us(‘d 
was not quite up to the standard. It is claimed that trees well sprayed during the 
previous fall remain quite free from San J<»s<"i scale during June and July, after which 
the insect begins to multiply. Twc» applications yearly are recommended for the 
K.-Ii. emulsions, viz, in October or November, and again in late spring. In order 
to increase the effectiveness of K.-L. emulsions tests were made of the (;ond)inatiori 
of various substances. ^ 

A good combination was found by using sulphid of lime with the K.-L. emulsions. 
This gives a lime-sulphur combination with the addition of kerosene. The author 
reports good results from the use of K.-L. emulsions in strengths varying from 12J 
to 110 per cent on peach, cherry, pear, and apple trei‘s. Direc^tions are also given for 
the combination of Bordeaux mixture Avith K.-L. emulsions, and also for the addi¬ 
tion of Paris green to this mixture. It was found that K.-L. emulsion was a safe 
and effective insecticide for dipping nursery stock. For use in the spring the author 
recommends a 30 per cent strength on peach trees and 35 j)er cent solution on other 
trties. 

Insects and insecticides {Sairainento: State Jlort. pp. — 

The importance of careful and intelligent spraying is urged upon fruit growers. 
Some of the more important fruit pests are described and recommendations made 
regarding the best remedies for combating these insects. The more important pests 
mentioned in this pamphlet include San Jo.se scale, woolly aphi.s, prune aphi.‘<, black 
peach aphis, hop louse, canker worms, tussock moth, grasshoppers, peach-tree borer, 
peach moth, codling moth, etc. 

Annual report of the royal sericultural station, Padua (Ayin. li. SUiz. Jiarol. 
PdiUmiySS {1906)y pp. 119). — The work of thestation, during the year 1905, is reviewed 
by the director, K. Verson (pp. 5-11). 

Ill addition to a nundfer of routine and i)ractical matters the station studied the 
regeneration of the api)endage8 of the silkworm larvjc, variations in the coloration 
of c(X!oonsin Lepidoptera, disinfection with corrosive sublimate andjother antiseptics 
in the case of flaccidity of silkworms, external markings indicating sex in silkworms, 
physiological coloration of cocoons, and other subjects. A study of the weight of 
silkworm cocoons as related to sex was carne<l on by K. Version (pp. 19-25). This 
problem has been studied for a numl)er of years at the sericultural station, and the 
conclusion is reached that the results thus far obtained indicate the impossibility of 
dei:)ending upon any external marks in silkw'orm cocoons for determining the sex. 

E. Quajat reports on the prolonged estivation of silkworm eggs (pp. 2B-h5). These 
experiments were carried on with a number of races of silkVorms, and in rest^ect to 
the influence of heat the different races react quite differently. The green Japanese 
race was found to be less resistant than the yellow Japanese race or various hybrid 
races or the native yellow race. On the whole, it is concluded that a temperature of 
15 to 17° C. is most suitable for the preservation of silkworm eggs in the summer. 
The same author presents an account of artificial parthenogenesis in silkworm eggs 
(pp. 77-92). In these experiments the author studied the influence of oxygen, high 
temperature, sulphuric acid, hydrochloric acid, carbonic acid, and electricity upon 
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silkworm egg^ E. Verson presents the results of a conference on a disease known 
as calcification of silkworms (pp. 66-76). 

Notes are also given by E. Bisson on the influence of external conditions upon the 
physical properties of silk cocoons (pp. 93-101). As usual in the reports of the seri- 
cultural station, a bibliography is presented of literature relating to sericulture 
published during the year of the report. 

FOODS—HUMAN NUTEITION. 

The history of bread from prehistoric to modern times, J. Ashton (Londtm: 
The Religious Tract Society, 1904^ pp. 185, pL l^jigs. SO ).—It has been the purpose of 
the author to trace the history of bread making from prehistoric times to the pres¬ 
ent. Some of the subjects disetussed are prehistoric bread, cereal grains in I^^ypt 
and Assyria, bread in Palestine and classic lands, eastern lands, Europe, and America, 
early English bread, milling, and bread making. 

The varieties of br^fui (Ihire Products, 2 {1906), No. 1, pp. 13-20 ).—A summary 
of data on the characteristics of graham bread, aerated bread, and other varieties. 

Comparative values of different grades of wheat of crops of 1903 and 
1904, R. Harcourt {.Tour. Amer. (>hem. Soc., 28 (1906), No. 1, pp. 66-73 ).—The 
analytural data reported, in the author’s opinion, indicate “that the milling, chem¬ 
ical, and baking tests fail to bring out any very w ide difference in the i)rodiicts of 
the individual lots of wheat studied. In yield of flour and in color of the bread the 
products of the lower grade-s are inferior, but in strength, as shown by the chemical 
analysis, and in yield of bread there appears to be little or no difference.” 

Estimating the fineness of flour, N. Wender {Ztschr. Untcrmch. Nahr. u. 
Qennssmtl., 10 {1905), No. 12, pp. 747-756 ).—A summary of data regarding various 
methods of judging of the fineness and quality of flour led to the conclusion that no 
very satisfactory means of judging such factors are available. 

The author reports a number of exjHjriments in which wheat flour and rye flour of 
different degrees of fineness w ere treated with hydrogen peroxid. The amount of 
oxygen liberated in a given time increased with the degree of fineness. The deter¬ 
mination of this factor, which he calls the oxygen value, is of great promise, though 
the method is not perfected. 

The facing of rice, C. H. Cribb and P. A. E. Richards {Analyst, 31 (1906), 
No. 359, pp. 40-47 )).—The examination of a large number of samples of rice showeid 
that the amount of ash in the polished samples, ranging from 0.52 to 2.22 per cent, 
was much greater than in the dull samples where it ranged from 0.29 to 0.57 per 
cent. The extra ash, it was found, could be removed by agitating the rice with 
water 2 or 3 times and apparently consisted of magnesia and silica. Talc, French 
chalk, or some similar substance was probably used in polishing rice and was respon¬ 
sible for its added mineral matter, though the authors point out that the exact 
method of polishing is a trade secret. 

“The proportion of foreign matter present in some of the samples is quite sufficient 
to constitute a fraud, inappreciable, perhaps, by the individual purchaser, but ample 
to give to one unscrupulous vendor an unfair advantage over his more honest rivals. 

. As the alleged adulterant is more expensive than the rice itself, there could be 
no possible temptation to the manufacturer to adopt the process for the. purpose of 
fraud, and in addition to this, it might also be urged that the foreign matter generally 
is, and always might lie, largely removed during cooking. We understand this is 
the custom of native cooks in India, by whom the rice is always soaked and washed 
l^fore i^. Whatever may Ije the opinion in regard to the legal aspect of the ques¬ 
tion, it is somewhat startling to reflect that an article of diet of such common and 
widespread use, hitherto accepted as one of the purest forms of vegetable food, should 
^ io frequently contain a substance of a foreign nature.” 
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Bananine (Colonizer ^ 11 (1906), No, 191, p, 8 , figs, 9 ), —Data are j?iven regarding 
the composition and characteristics of bananine, a flour prepared chiefly from 
Jamaica bananas. It is stated that palatable bread can be made from this product. 

Floating manna grass (Glyceria flnitans), an almost forgotten native 
cereal, 0. Hartwich and G. HAkanson (Ztschr, Lniersuch, Nahr, u, Genussmtl,, 10 
(1905), No, 8, pp, 47S-478,fig, 7).—-The floating manna-grass seed, according to the 
authors^ analysis, contains 18.54 per cent water, 9.69 per cent protein, 0.43 per cent 
fat, 76.06 per cent starch and sugar, 0.21 per cent crude fiber, and 0.61 per cent ash. 
This grain is sometimes used as food. [It is also found in the United States.] 

The losses in weight when fish flesh is dried, F. Peters (Arch, IIyg,,64 (1906), 
No, 9, pp, 101-106 ),—The losses which fish sustain when dried were studied, and 
found to vary considerably with different species and with different specimens of the 
same species, the average loss being 30.18 per cent, or, according to the author, less 
than the average values for different kinds of meat. The loss is chiefly due to water, 
though in some cases the dried material contained a little less ether extract than the 
fresh. The food value of dried fish as compared with dried meat is briefly discussed 
from the standpoint of 6ase of utilization. 

The composition of unripe and canned peas, H. Frerichs and G. Kodenberg 
(Arch, Phann,, 943 (1905), No, 9, pp, 675-683 ),—A number of samples of young and 
older green peas and canned green peas were analyzed, special attention bei ng paid 
to the kind and amount of sugar present. 

The proximate constituents of green peas did not vary much with the degree of 
ripeness. On the other hand, the age, irrespective of size, had a marked effect on 
the sugar content, the young peas containing from 16.05 to 28.37 per cent sugar, peas 
of medium size 10.33 to 17.60 |)er cent, and ripe peas 4.97 to 13.61 i)er cent. Similar 
differences were noted in the canned peas. As regards the character of the sugar 
present in young i)eas, tests showed that maltose, mannit, and inosit werti absent and 
that the sugar present was cane sugar. The presence of added sugar in canned peas 
is spoken of. 

Jams, marmalades, and jellies, A. McGill (Lab, Inland Rev, Dejtl, [Canada] 
Bui. 104i PP- 19). —Of 98 samples of jams, marmalades, and jellies collected in the 
Dominion of Canada, 66 per cent were found to contain glucose, 15 per cent preser¬ 
vatives, and 30 per cent dyes. 

Olive oil, A. McGill (Lab. Inland Rev, Dept, [Canada] Bui, 111, pp, 19 ),—Of 108 
samples of salad oils collected in the Dominion of Canada 66 were genuine olive oil, 
2 were doubtful, 24 were cotton-seed oil sold as salad oil, and 16 were cotton-seed oil 
sold as olive oil. 

‘^Certain highly refined grades of cotton-seed oil may be regarded as valuable foods, 
and as these take the place of olive oil in the making of salads it is perhaps not 
unnatural that they should be termed salad oils. It is, however, much to be 
regretted that such brands of cotton-seed oil are not sold under some characteristic 
name, such as cotton-seed salad oil, thus making their fraudulent sale impossible. 
When a salad oil is asked for the sale of cotton-seed oil properly refined can not be 
called adulteration, but when the article offered is plainly named as olive oil the 
substitution of cotton-seed oil in whole or in part is, of course, a case of adulteration.** 

A honey subatitute, G. Reiss (Arb, K, Gsndhtsamt,, 99 (1905), pp, 666-668 ),— A 
honey substitute for which the name ‘‘Fruktin*^ was proposed was found to consist 
of cane sugar, with a small amount of tartaric acid and caramel. 

New honey surrogrates, A. Beythien (Ztschr, Untermch, Nahr. u, Genussmtl,, 
10 (1905), No. 1 -9, pp, 14-16),—The composition of commercial honey surrogates is 
reported. One product consisted wholly or largely of cane sugar, and the other of 
cane sugar and starch sirup. 
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Highly colored confectionery, T. Macfarlank {Lab. Inland Rev. Dept. [Canada^ 
Bnl. 11^, pp. i/).—An examination was made of 111 samples of highly colored con¬ 
fectionery. One sample was found to contain arsenic, but the quantity was so very 
minute that it would be, in the author’s opinion, completely harmless. None of the 
other samples contained lead or arsenic. The report furnishes data regarding the 
character of the coloring matters found and the cost of the confectionery. 

Concerning spices. I, Pepper and cinnamon, H. LttHRio and R. Thamm 
{ZUchr. Untersuch. Nohr. n. 11 {1906)^ No. Sy^pp. 129^184)- —Analyses of a 

large nurnl)er of samples of j>epper showed that with one exception the sand-free 
ash ranged from 4.87 to 5.28 per cent, and the alkali value of total ash from 9.7 to 
li:3 per cent. Thi' importance of these and other similar factors in determining the 
purity of jicpper is discussed. In the case of cinnamon, the analytical data reported 
indicate that such factors are not equally satisfactory for judging of quality. 

Ground pepper, McGill ( lAih. Inland Rev. Dept. \^Canad(t\ Bui. 106 j pp. 20 ).— 
Of 290 samples of ground pepper examined 118 were found to be adulterated and 3 
were doubtful. “The very high ash found for some samples of black pei)per leads 
to the inference that the outer husks, separated in the preparation of the berries for 
grinding as w’hitc^ pepper, have l>een added to black pepper. It is difficult other¬ 
wise to ac<!ount for such high ash as 10 to 15 per cent found in at least 12 samples 
analyzed.” 

Peppers, T. Macfarlank {Lid>. Inland Rev. Dept. [Cawndfi] Bid. lOS, pp. 9). —The 
data reporttni show that 47.7 i)er cent of the 86 samples of black and white peppi?r 
examined w'ere adulterated and 40.7 per cent were genuine, while the remainder 
w’ere doubtful. 

Tincture of ginger, .V. McGill {ImIk Inland Rev. Dept. [Canada] Bnl. IlOy 
pp. 14).—In this investigation 108 samples of alcoholic preparations of ginger w^ere 
examined, 70 i)er cent of these lieing so-calle<l extract of ginger and the remainder 
ginger tinctures and essences. Of the samples of timdure of ginger 74.2 per cent 
were considered genuine. 

Vinegar, A. McGill (Lab. Inland Rev. Dept. [Canada] Bnl. 108, pp. Ifi). —The 
mean acetic acid content of 242 samples of vinegar examined was 5.66 per cent, 
though the range was coilsi<lerable. In the author’s opinion, samples containing 
less than 3 per cent of acetic acid w ere, objectionable as being too weak, while those 
that contaaned more than 8 per cent were fortified by the addition of acetic acid and 
therefore factitious. The question of possible metallic impurities was also studied 
and it was foun<l that 12 of the samples examined contained traces of lead and 2 
traces of zinc. 

• Cream of tartar, A. McGill {Lab. Inland Rev. Dept. [Canada/] Bui. 109, pp. 14)*^ 
The author reports data regarding the examination of 180 samples of cream of tartar. 
Of these 73 per cent were genuine, 19 per cent adulterated, and 8 per cent doubtful. 

German food book {Deutsches Nahrumjsmittelhuch. Heidelberg: Carl Winter, 
1908, pp. VIII248, Jigs. 6). —This volume, which was prepared by the German 
Association of Food Manufacturers and Dealers, contains explanatory definitions 
of the principal foods, condiments, and commercial products; a summary of German 
legislation of interest to manufacturers; and related data. 

The value of fruit and vegetables in the diet, M. Rubnkr {Ilyg- Rundschau, 
18 {1908), Nos. 16, pp. 817-828; 17, pp. 866-872). —The author has summarized and 
discussed data regarding the composition and food value of fruits and vegetables, 
thii importance of their ash constituents, the hygiene of handling and storing these 
food products, and related questions. 

Distinctive features of animal and vegetable dietaries, L. B. Mendel {Amer. 
Med., 10 {1908), No. 20, pp. 818-820). —^The comparative value of animal and vege¬ 
table diets is discussed on the basis of recent investigations in physiology and phys- 
tologlcai chemistry. 
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The author points out that some of the more recent and popular vegetarian focsls 
imitate meat foods quite closely in flavor and that this is a matter of importance from a 
physiological standpoint. “An instinctive <*ravirig for the normal stimulants to 
digestion is thereby satisfied. A bland diet is distinctly unphysiologic, and the 
explanation of this fact is no longer to be sought by empiric methods alone.” 

Many jiersons believe that a diet of vegetable foods with milk and eggs is es])e- 
cially valuable since it furnishes a minimum of purin bodies. The author considers 
it probable that the success attending the adoption of f)iirin-free dietaries is attribut¬ 
able as much to the abstemiousness which they imliice as to the absence of the 
so-called uri<; acid ])re(Mirsors and is of the ofunion that no one would maintain that 
tin*- atitual nutrients of cereals, fruits, or nuts are of tlu*mselves more nutritious than 
those derive<l from animal sources. 

^‘Vegetarianism undoubtedly has its place in ameliorating various functional dis- 
onU'rs, without laying claim to any mysterious properties. ... In the field of die¬ 
tetic therapy, radical changes of diet frequently supply essential factj)rs, or eliminate 
deleterious ones in most welcome and unsuspected ways. But the exclusive system 
has no adequatt^ justification.” 

Climate and health in hot countries, ( 1 . M. ( tii.ks {LoiKUm: Jahn Sfotsii- 
DahieLssoHj iJd.^ IVO 4 , pt. i, pp. ]>!h. Jujs. pi), — This is a po})ular treatise 

on personal hygiene in the hotter parts of the globe ami related «iuestions, useful 
information gained by personal experience being summarized. There are chapters 
on domestic architecture, clothing, water, foo<l, insect pests as a nit'ans of transmit¬ 
ting dis(‘ase, etc. 

(ir(*at stn‘ss is laid upon th(^ importance of a clean milk supply and the necessity 
of caring for cattle and handling milk in a sanitary way. 

lb a ling water for drinking, for culinary, and for toilet i)urposes is recommended 
as the most satisfactory way of jireventing the transmission of disease by this chan¬ 
nel. Thorough cooking of foods for pur looses of sterilization is recommended, and 
th(* need of protection from flies and other insects and from dust is insisted upon. 

'flu* second part of the volume, which is devoted to tropical climatology, et(5., is 
rc'viewed under another heading (p. 939). 

The provisioning of the modern army in the field, 11. G. Shakpk (Kamas 
('ilffy Mo.: FnmUin Jlitfhon Vuh. Co., 190/iy pp. pis. JJ). — The organization and 
oi)eration of the commissary deiiartmeiit, transportation problems with reference to 
food supplies, utilization of locid resource.s, and other cpiestions concerning the pro¬ 
visioning of armies in active service are discussed, the author’s object being to give 
an idea of the dilliculties which attend the provisioning of trooj s in the Held with 
the hope that measures may be devised for improvements. The volume contains a 
bibliography. 

Field cookery, M. Ringelmann (Jour. Agr. Prut.y u. srr.y 10 (1905)y No.50y pp. 
755~758y Jigs. 6). —Different devices for use in field cookery are described with special 
reference to their use in providing food for large bodies of laborers, etc. Some data 
are also summarized regarding the efficiency of different kinds of fuel. 

Self-Cooker, G. II. Murphy (Mo. Consular and Trade Rpts. [U. /S'.], 1905y No. 50.1 y 
pp. ^Jdy '24S ).— Data are quoted regarding the value of a self-cooker and the efforts 
which are being made in Germany to introduce such devices into workingmen^s 
liomes. 

The digestibility of evaporated cream, T. Mojonniek (Med. News [P/te7a.], 87 
(1905) y pp. 877-884). —When treated with artificial gastric juice the author found 
that protein of evaporated cream digested a little more rapidly than that of raw, 
pasteurized, or lx)iled milk. From digestion experiments with a child and a man it 
appeared that the child digested evaporated cream a little more thoroughly than the 
adult. Evaporated cream, the author concludes, like other forma of pure milk, is an 
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economical article of diet since its nutrients are practically all available for the needs 
of the body. 

The influence of diet on groyrth and nutrition, C. Watson and A. Hunter 
(/oiir. SS {1905), Nos, 4-S,'Proc, Phydol. Soc„ 1905, p. XIII; 34 {190ry), i-2, 

pp. 111-tS2, figs, 2y dgms, 16),—The authors studied the influence of different diets 
on the growth and general nutrition of animals (rats). The diets comprised bread 
and skim milk, porridge made with skim milk, rice, raw horse meat, and raw beef. 

In the author’s opinion, a meat diet had an injurious effect, as was evident from 
the mortality in early life of the second generation of meat-fed subjects. “In the 
case of animals deprived of their ovaries the minimum amount of proteid require¬ 
ment is less than in normal females. The permanent stunting of growth [was] asso¬ 
ciated with the use of a faulty diet in the growing i)eri(xi.” Unfavorable results 
were obtained on the porridge diet with young subjects. Attention is directed to the 
similarity in chemical composition of the porridge and bread and milk diets. 

^Experiments on tbe protein and mineral metabolism in man, ( 1 . von Wendt 
{Skand. Arch, Physiol., 17 {1905), No. S-6, pp. 211-289, figs. In the experiments 
reported the metabolism of protein, sulphur, phosphorus, calcium, magnesium, potas¬ 
sium, sodium, chlorin, and iron w'as studied, and the influence of different sorts of 
food on the excretion of mineral constituents and other topics are discussed. 

Some of the author’s conclusions follow: Sulphur formed by the cleavage of pro¬ 
tein is excreted more rapidly than nitrogen and therefore offers a better.means of 
judging of the progress of protein cleavage. The calculate amount of phosphorus 
required daily per kilogram of body weight is about O.Ol gm., the calcium 0,008 
gm., and the amount of magnesium 0.001 gm. 

Keplacing protein by gelatin in metabolism experiments, M. Kaufpmann 
{Arch, Physiol, [Pfluger'\, 109 (1905), No, 9-10, pp, 440-405 ),—According to experi¬ 
ments made with a (log and with man, gelatin may replace protein in the diet if it 
is supplemented by suitable materials for building up the j)rotein molecule. In a 
test of this character in which the author was the subject 93 per cent of the protein 
nitrogen was replaced by gelatin nitrogen, 4 per cent by tyrosin nitrogen, 2 per cent 
by cystin nitrogen, and 1 per cent by tryptophan nitrogen. 

Experiments on the effect of tea upon stomach secretion, T. Sasaki ( Ber¬ 
lin. Klin. Wchfischr,, 4^ (1905), No, 48, p, 1517; abs. in Zentbl, Physiol., 19(1905), No. 
24, p. 919 ).—It appeared from the experiments that tea hindered slightly the (juan- 
tity of gastric juice and its acidity, 

A new nitrogenous constituent of normal human urine, P. Hari {Ztschr. 
Physiol. Chem., 40 (1905), No. 1-2, pp. 1-8 ).—The author has isolated a constituent 
(or rather its compounds) of urine, which he believes is different from urobilin, 
oxyprotein acid, and other known constituents. 

Eecent advances in physiology and biochemistry, edited by L. Hill {New 
York: Ijongrnans, Green, Co.; London: Edv:ard Arnold, 1906, pp. XIl^ 740, Jigs. 
SS ).—^This volume contains a number of papers by B. Moore, J. J. R. Macleod, 
L. Hill, M. S. Pembrey, and A. P. Beddard, summarizing the recent advance which 
has been made along a number of lines of research. 

Such subjects are included as uric acid metabolism, hemolysins and immunity, the 
metabolism of fat and treatment of obesity, the influence of temperature and relative 
dryness of the atmosphere, of work, diet, baths, clothing, etc., on metabolism, the 
action of the digestive ferments, catalysts and chemical excitants, the colloidal struc¬ 
ture of living matter and the influence of electrolytes in solution^ the formation and 
absorption of lymph, the urinary excretion, etc. Each article contains a bibliography. 

As the preface states, this book is designed “to set before the student of medicine 
the progress made in those branches of physiological study which have an imme¬ 
diate bearing on pathology and therapeutics, and to thereby give him an insight into 
the methods of research, and a training in the processes of deduction, which can not 
be gained from the bare and unstimulating outline of the text-book.“ 
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The destruction of foods and feeding: stuffs hy micro-orgranisms. VI, 
The decomposition of veg^etable feeding: stuffs when air is excluded, J. Konki, 
A. Hpieckermann, and H. Kuttenkeulbr {ZU^chr. Untermch. Nnhr. u. Geynmwtl.^ 11 
{1900)y No. pp- 177-^06). — Bacteriological and chemical studies are reportc*d in 
continuation of earlier work (K. 8. R., 17, p. 1)87), as well as experiments in which 
goats and sheep were fed spoiled cotton-seed meal and cocoanut meal for a long time. 
In general, the health of the animals was not injured. 

The spontaneous combustion of hay, F. W. J. Boekuout and J. J. O. de Vries 
{CenthL Baki. [e/c.], AhL, 15 (1905), No. 17-1^\ pp. 50S-575). —Continuing earfier 
work (E. S. R., Id, p. 1004), from which the conclusion was drawn that tlie spontane¬ 
ous combustion of hay was due to chemical processes and not to micro-organisms, 
the authors have studied the products formed when hay becomes lieated with a view 
to learning which constitutents are directly concerned in the process. According to 
the results so far obtained it is nitrogen-free extract which undergoes decomposition, 
and the bodies which are responsible for this cleavage, that is, for the spontaneous 
combustion of hay, are neither soluble in water nor in 2 per cent 8t)dium hydroxid 
solution. 

Micro-photographs of the chaff of GraminesB of importance in the exami- 
'a^tion of foods and feeding stuffs, H. Neubaukr {LoihIvk Jahrh., 34 {1905), No. 
Of pp. pJs. 5). —The material ilescribed and illustrated is arranged with a 

view to facilititiug inspection work. 

Phosphate of lime in the feeding of farm animals, L. Grandeau {Amt. Sri 
Affroff., 10 {1905), FT, No. 1, pp. 1-19). —Jt is pointed out that phosphate of 

lime is an irnj)ortant addition to the ration of farm animals whenever the amount 
naturally supplied by feeding stuffs is insufficient, and investigations which have to do 
with this subject are summarized. 

The energy value of red clover hay and corn meal, H. P. Armshy and .1. A. 
Fries {Landw. Jahrb., 34 (1905), No. 8, jyp. S01-9il3, pin. J ^).—An H<*couiit of investi¬ 
gations noted from another publication (E. S. R., 17, p. 579). 

Concerning the amount of saliva secreted and its relation to the physical 
characteristics of the feed, A. Scheunert and G. Ji.ling (ZentbL rhy»iol., 19 
(1905), No. pp. 358-356). —The experiments re])orted were performed with 2 
healthy horses. The esophagus had been operated uix)n in such a way that the 
food could l)c collected after it was swallowed. 

It was fouiul that 500 gm. of oats retiuired for chewing and swallowing 900 gm. of 
saliva, and a like quantity of hay 2,500 gm.; a mixture of 300 gm. of oats and 100 
gm. of chopped straw’, 1,080 gin. of saliva; and 300 gm. of maize, 570 gm. of saliva. 
In earlier investigations it was found that 485 gm. of fresh grass reijuired 31^ gm. 
for insalivation. The recorded data show, in the authors’ opinion, that physical 
characteristics (dryness and roughness) determine the amount of saliva secreted 
when food is chewed and swallowed, and that chemical composition does not influ¬ 
ence it. 

The adaptation of the salivary secretion to diet, C. H. Neilson and O. P. 
Terry {Airier. Jour. Physiol., 15 (1906), No. 4y pp> 406-411)- —In experiments with 
dogs it was found that the salivary glands and their secretions adapted themselves to 
the diet, sugar being found much more quickly in the case of bread-fed dogs than 
^lose fed meat. 

‘‘The saliva is more active than the gland extract, and the latter responds to the 
diet like the glands themselves. It is a well-known fact that extracts of glands in 
general are less active than the secretions. It may be that the gland contains a 
preferment. This may account for the latent period being longer in the gland extract 
than in the saliva itself, as the preferment must first be changed into the active 
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ferment. It is conceivable that this adaptation occurs in the human beinp: if a proper 
diet is given—namely, that on a starchy diet the amylolytic, power of the saliva is 
increased. This is being investigated, and the result will be reported later.*' 

Studies on the digestion of herbivorous animals, P. Bergman (Skavd. Arch. 
Phymol, (190f!), Xo. 1-^y pp. -The literature of the subject is reviewed 

at length and experiments with intestinal ferments of Ilerbivora are reported, espe¬ 
cially those of the cecum, as well as studies of the effects of ferments occurring in 
plants on natural and artificial digestion. 

Rabbits wH^re used for the natural digestion experimeflt*. In some of tlie tests the 
hay or straw^ used was cooked to destroy the enzynis normally present Such treat¬ 
ment <liminished the digestibility of protein and nitrogen-free extract, but increased 
the digestibility of pentosans and crude fiber. ^ 

According to tlie author, proteolytic and sugar-forming enzyms are present in 
u!icook(‘<l liay ami straw, which are very powerful. The diminished digestibility of 
prot(*in of heated hay was attributed in part to the effeet of heat on tl^e j>rotein and 
in jiart io the di^struction of the proteolytic enzyms. The diminished digestibility of 
the nitrogen-free extract w as attributed to the destruction of cytases. That amylolytic 
enzyms were not responsible is shown by the fact that in all the experiments starch 
was thoroughly digested. 

The digestive processes in horses when maize is fed, A. Scheunebt and W. 
(iRiMMER Phyntol. (Vieni.y 4^ (1906)^ Xo. i, pp. 88-126).- the end of a 

fasting period liorses were fed a ration of 1,500 gin. maize and killed at penvsdVi \ary- 
ing from 130 minutes to 0 hours after the food was taken, the work as i whole being 
similar to earlier investigations by H. (loldschmidt in whi(‘h horses Vere fed oats. 

From a stmly of the stomach and intestines and their contents deductions were 
drawn regarding the digestibility of maize, some of wdiich follow’: Th'e mdv’ernent of 
food througli the digestive tract varied greatly w itli different animals. The stomach 
contents, aside* from the portion near the fundus membrane, had at first an alkaline 
reaction but soon became acid. Whatever the reaction, lactic acid fennentation 
could bedetect(*d in the intestines, as w’ell as gaseous fermentations, some of the gases 
produced being inflammable. 

f^)nsidering the digestion and resorption of carlmhydrates in the stomacli and 
intestines as a whole it ajipeared that in the first 2 hours 20 to 20 ja'r cent of ’th^ 
amount consumed was digested and alxiut 20 jier cent resorbed. In the eighth tothie 
nintii hour about 50 |)er cent was digested and r sorbed. The digestion of maize 
protein in the stomach is very rapid and at first proceeds much like that of oat pro¬ 
tein, though later it surpa.sses it. After 5 or 6 hours about 50 x>er cent of the protein 
of both oats an<l corn in the stomach was digested. The rate of digestion in the 
stomach and intestines and other (}uestions are considered. 

The rational feeding of farm animals by syndicates, Kohler ( U(imHioration 
ratwunel/c JuhtOnlf jmr syndients (Televage. Paris: Lihrairie Agricofe de la Maison 
RustiquCy 1908y pp. 148; voted in Bui. JS(fc. Nat. Agr. FrancCy 08 {1906) y No. lyp. 119).— 
A general treatise on cattle feeding on a large scale. 

Production and feeding of cattle, horses, asses, and mules, P. I)iffia>th 
{Production et alimerUation du Mfaily chevaly ane, mvlet. Paris: J. B. Baillihre dc SonSy 
I904y pp. XVI-]r604y figs. 140 ). —This volume, which is one of the series entitled 
Kncycloix'die Agricole, is a general treatise on the breeding, feeding, care, and man¬ 
agement of cattle, horses, asses, and mules. 

Sheep, goats, and pigs, P. Difflotii { Montony ck^vrey pore. Paris: J. B. Bail- 
liPre A: SonSy 1906y pp. VIII 418, figs. 90). —The general characteristics of sheep, 
goats, and pigs, breeils, feeding, care, management, and related questions are taken 
up in this volume, which is one of the series entitled Encyclop^die Agricole. 


«Zt8chr. Physiol. Ohem., 10 (1886), p. 361; 11 (1887), p. 286. 
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Cattle feeding experiment, W. Bbucis (Edinb. and EorI of Scot. Col. Agi\ Bui, 
8, pj). 85-47). —Using 3 lota of 8 2-year-old Irish cattle, the relative merits of decor¬ 
ticated, Egyptian, and Bombay cotton-seed cake were studied. In tlie 20 weeks 
covered by the test the average daily gain per head on the decorticated cotton-secd 
cake ration was 1.93 lbs., and on both the Egyptian and the Bombay cake rations 
2.07 lbs. 

According to the author, “Bombay cotton-cake has turned out more effective ix*r 
unit'tban Egyptian cotton-cake. . . . Bombay cotton-cake has }>een found a cheap, 
safe, an<l suitable food for starting the winter feeding of 2-year-old bullocks which 
are receiving a liberal ration of turnips. About 6 lbs. per head per day, liowever, 
is probably about the maximum quantity it is advisable to use. When the feed of 
concentrated food rises above this quantity the Bombay cotton-cake should be sup- 
I)lemented by a food containing more oil, e. g., linseed cake.” 

Feeding broken or crushed bones to cattle, I). Hutcheon (Agr. .Tour. Cape 
(rood JlopPy 28 (^1906)y No. 5*, pp. 210-212). —It is a common practice with many farm¬ 
ers in South Africa to give their cattle broken bones (which are readily eaten) to 
sui)ply the body with phosphates. 

Experiinents were undertaken to learn the comparative digestibility of small pieces 
of bone and bone meal. Two lbs. of roughly crushed bone 0.17 to 0.5 in. in size 
were introduced into the stomach of a fasting ox through an opening in the rumen. 
These bones were excreted apparently unchanged by the action of tht‘ digestive 
jui(!e8. When crushed dried bone about the size of coarse oatmeal was fed to a steer 
at the rate of a pound a day for 7 days it was apparently completely digested, none 
of the bone being found in the excreta. The bone and the oats which were fed 
at the same time were dyed with methylene blue. Many of the oats were recovered 
in the feces still colored. 

Measure of the mechanical work performed by Limousin cattle, Kinoel- 
MANN {Compt. Rend. Acad. Sci. I 4 I (1905)^ No. lOy pp. According 

to the measurements reported, a pair of Limousin cattle 4i years old, weigldng 1,380 
kg. with the yolk, furnished mechanical work e(|uivalent to 190 kilogram meters of 
available work per second, from which the (jonclusion is drawn that this race of 
cattle makes excellent draft animals. 

Tests of the strength of oxen, M. Rinoelmann {Bid. Soc. Nat. Agr. FrancCy 05 
{I905)y No. 8; abs. in Rer. Gm. Agron.y 15 {190d)y No. /, pp. 29-32). —The method 
rests on the assumption that the “mean sustained effort which can be furnished in 
steady work” is a constant proportion of the maximum effort that the animal can 
put forth. A similar definite relation is assumed between the maximum speed with¬ 
out a load and the mean sustained speed when doing work. These relations have 
]>een exix‘rimentally shown to be approximately 25 per cent and 30 per cent, 
respectively—that is to say, the actual rate of work is represented by .25 X .30=.075 
of the product of maximum pullinid maximum speed. When both of these elements 
arc considered it may happen that owing to favorable build an animal showing 
rather light draft exhibits greater i>ower than a heavier and slower animal. 

Twenty-nine yoke of oxen were tested, the strongest pair developing a mean rate 
of work of 190 kilogram meters per second, or 2.5 horsepower. It is found necessary to 
have the oxen driven by a familiar hand, as they do not do their best for strangers. 
A special harness was used which reduces the maximum pressure on the animal, as 
otherwise the effort put forth would be limited at the point where the pressure 
becomes painful. 

Theoretical and practical calf feeding, M. Rasquin {Valimenlation iMorique 
et pratique du veau. RenaiXy Belgium: J, Ijehertc-Courtiny 1905y pp. 93y figs. 2). —The 
general functions of nutrition are discussed and information summarized on the value 
of a large number of materials as supplements to skim milk in calf feeding, including 
among others meat meal, potato starch, flaxseed (alone and with corn meal and with 
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different kinds of starch), bread, ground grain, eggs, meat powder, calf feeds, sugar, 
dried blood, and hay tea. 

Much of the work summarized was carried on under the author's supervision. 
The different feetling stuffs arc not compared, but the investigations as a whole war¬ 
rant the deduction that milk fat may be profitably replac^ed by other feeding stuffs 
in calf feeding. One of the toifics discussed at some length is the importance of 
phosphate of lime (ground bone) in the rations of young animals. 

Steam-cooked milk for calves, Bugoe {Ztschr, Fleischu. Milchliyg., 16 {1906)^ 
No. 7, pp. t28-‘^S0 ).—In connection with a consideration of the feeding of sterilized 
milk to calves to prevent the spread of tuberculosis, tests were reiK)rted of the amount 
of water which the passage of the steam through it added to the milk in a given time. 
It required 50 minutes to raise the temperature of 150 liters of milk from 10 to 85° C. 
The increase in volume was in round numbers 23 liters. 

Fig feeding experiments with dried sugar-beet chips and dried potato pulp, 
Klein {MUcIiuk Zeutld.^ 1 [190ri)y No. 12, pp. 629-637 ).—The feeding experiments 
reported showed, in the author’s opinion, that as good results were obtained when 
dried potato pulp was added to a barley and skim milk ration as when barley and skim 
milk were fed alone. liCss satisfactory results were obtained with the dried sugar- 
beet chips. An examination of the fat of the pigs showed no marked differences 
which could b(' attributed to the different feeding stuffs tested. 

Twenty years’ experiments on the feeding of work horses, L. Gran ok ait 
and A. Alekan Sc'k Agron., 2. ser., 10 {^1906), IT, Nos. 1, pp. 138-160; 2, pp. 

161-226, Jigs. 4 )>—The investigations which the authors have carried on for 20 years 
with w’ork horses are summarized and a number of dedmdions drawn regar<Ung the 
variation in price of feeding stuffs, digestibility, and food value of different rations, the 
economy of substituting various feeding stuffs and mixtures for oats, and related 
questions. The investigations referred to have been noted (K. S. H., U>, p. 587) 

Barley for horses, P. Van Biekvliet (/&?!. Agron., 14 (/.m5), No. 10-1 t,pp. 
468-401 ).—A summary of data showing the decided value of barley for horses. 

Poultry raising, C. Voitellikr {Avicallure. Paris: J. P. HailHere efr Hons, 1905, 
pp. XII 1 484, Jigs, 158 ).—A general treatise on poultry raising in which the principal 
characteristics of various breeds of chickens, ducks, geese, turkeys, guinea hens, and 
pigeons are described, am4 questions of feeding, breeding, housing, and management 
are discussed. 

Poultry houses and fixtures {Quhwy, III.: Mel. Poultry Jour. Ihih. Co., 1906, 6. 
ed., pp. 95, jigs. 174) •—A number of j)aper8 by different authors are including in this 
publication, which takes up the construction of i>oultry houses, sheds, fixtures, coops, 
yards, and similar questions. 

Races of domestic poultry, E. Brown (London: Edward Arnold, 1906, pp. 
XII A- '234^ pi* I, Jigii. 89 ).—In this discussion of the races of domestic poultry of dif¬ 
ferent countries, it has been the author’s intention to consider the qualities which 
bear upon profitable i)Oultry raising rather than external characteristics. The 
attempt has been made to trace the origin, history, and distribution of domestic 
poultry and to show the evolution of breeds and their classification. Special atten¬ 
tion is paid to judging poultry and to the relation between external characteristics 
and internal qualities with reference to poultry breeding. 

Poultry division, D. 1). Hyde (New Zeal. Dept. Agr. Ann. Rpt., 13 (1906), pp. 133- 
161, Jigs, 5).—Stiitistics of the egg trade and poultry industry are given, as well as 
descriptions of egg cases and trap nests. The work of the poultry-breeding stations 
and other topics connected with the work of the i)oultry division are also briefly 
spoken of. 

The year’s work in poultry, D. F. Laurie (Jour. Dept. Agr. So. Aust., 9 (1906), 
No. 6, pp. 391-396).—D 2 A 2 i are given regarding commercial poultry breeding, laying 
comx>etition8, poultry societies, diseases and pests, and related questions. In the 



DAIET FABMIITG—DAIItTING. 1006 

author’s opinion the last year has been a very successful one for the local poultry 
industry. 

How frequently does the setting* hen turn her eggsP H. F. Prince ( Cornell 
Countryman^ 3 (1906), No. 6, p, 139, Jig. 1). —From observations made with a number 
of hens it was found that in every instance the eggs were moved every day and did 
not remain in the same part of the nest for more than 3 days. ^‘The thorough man¬ 
ner in which the hen turns the eggs may well furnish us a clue to the most natural 
and proj^r treatment of the eggs when under the artificial conditions of the 
incubator.” 

DAIEY FAEMINO -DAIRYING. 

Dairy investigrations in the northeast of England, D. A. Giixhrist and C. B. 
Jones (Trans, Highland and Agr. Soc. Scot., 5. ser., 18 (1906), pp. 63-74). —Studies of 
variations in the composition of milk and their probable causes have been in progress 
for a number of years, some of the results of which having already been reported 
(K S. R., 15, p. 906). 

The experiments in 1904-5 showed mat when cows were milked at 6 a. m. and 6 
p. m., the morning milk containe<l on an average 4 per cent of fat and the evening 
milk 3.6 per cent, but when the cows were milked at 6 a. m. and 4 p. m., the per¬ 
centages were res])ectively 3.6 and 4.3. The average daily yield of milk was some¬ 
what greater when the intervals lietween milkings were equal. Some creaming tests 
are also reported. 

Milk investigations at Garforth, 1005, C. Crowther (Trans. Highland and 
Agr. Sod, Scot., 3. ser., 18 (1906),pp. 110-143). —Feeding grain fijcows on jjasture W’as 
studied experimentally with 2 lots of 5 animals each, in periods lasting from July 18 
to October 9. Commencing with a daily ration of 2 lbs. of undecorticated cotton- 
iseed cake and 2 lbs. of decorticated cake, the amount of the latter was iruireased 
to 4 lbs. and later to 6 lbs. Under the conditions of the exi)eriment the smaller 
ration proved insufliident for maximum production and the most liberal feeding was 
far from economical, 

Milk records, J. Bpilifll (7>*ans. Highland and Agr. Soc. Scot., 5. ser., 18 (1906),pp. 
937-280). —Tests were made of 815 cows belonging to 30 herds. Two milk-record 
societies were represented. The tests of 18 herds w'^ere made every 21 days during 1 
year and of the remaining herds every 14 days for 34 weeks. 

Calculated to a basis of milk containing 3 per cent of fat, the average production 
of cows tested for the entire year was 875 gal. The average production of 10 per 
cent of the best cows of these herds was 1,170 gal. of 3 per cent milk, and of 10 per 
cent of the poorest cows, 677 gal. Ten per cent of the best cow^s in the remaining 
herds produce<l, on an average in 34 weeks, 826 gal. of 3 per cent milk, and 10 i>er 
cent of the poorest cows, 526 gal. Tables are also given showing the milk produc¬ 
tion according to, the age of the cows. 

Influence of asparagin on milk production, T. Pfeiffer (A5a. in Centld. Agr. 
Chem., 35 (1906), No. 1, pp. 4S-51). —In experiments with goats, the substitution of 
asparagin for a part of the proteids in the ration produced a markcKl decrease in the 
fat content of the milk without materially lowering the yield, and was unfavorable 
to the growth of the animals. 

Feeding dairy cows, C. D. Smith (Michigan Sta. Bui. 234^ pp- 85-109). —^Thia is 
essentially an abridged form of Bulletin 149 of the station (E. 8. R., 9, p. 1081). 

Is the passage of food fat into milk demonstrable by the Wintemitz 
method of Ibeding iodized fatP S. Gogitidse (Ztschr. Biol., 47 (1906), No. 4, 
pp. 475-486). —This is a critical review of the literature of this subject with a bi^fli* 
ography. The method, as brought forth by K. Wintemitz, consists in feedin^^lliKe 
animal iodized fat and examining the milk for the presence of iodin. The author’s 
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opinion is unfavorable to this ihethod as a means of demonstrating the direct trans¬ 
formation of food fat into milk fat. 

On the Baudouin reaction in human milk fat, Enobl (Ztschr. Angew. Chem.y 
19 {1906) f No, 7, pp, S83-S86). —A positive Baudouin reaction was regularly obtained 
1 to li hours after feeding sesame oil. This period was follow^ed by a second period, 
in which the reaction was negative, and this by a third period, in which a positive 
reaction was again obtained. When the feeding of sesame oil was continued for 7 
days the reaction was positive for all three periods. 

Purity of Raleigh’s milk supply, F. L. Stevens {Raleigh, N, C,: Bd. Aldermen, 
May, 1905, pp. 7).—Forty samples of milk collected inTlaleigh, N. 0., from February 4 
to April 29 were examined, the results showing no sample containing less than 34,000 
bacteria per cubic centimeter. Only 9 samples contained less than 100,000 and 17 
contained more than 1,000,000. The fat content in no instance fell below 3 per cent 
The relation of dirt in milk to bacterial content is illustrated by the following figures; 
Milk containing 5.2 mg. of dirt per liter showed the presence of 3,338,775 bacteria 
per cubic centimeter; milk containing 20.7 mg., 7,079,829 bacteria, and milk con¬ 
taining 36.8 mg., 12,897,600 bacteria. 

Milk treated with hydrogen peroxid, P. Adam {Rec, Mkd, Yki,, 8S {1906), 
No. 6,pp, i6*^i7.f).—The author endeavored to determine whether milk free from 
hydrogen peroxid was previously treated with this substance. 8torch’s reagent con¬ 
sisting of paraphcnylenediamin, and Schardinger’s reagent consisting of methylene 
blue and an altlehyde were tested for this purpose. 

The following conclusions were reached: Itaw fresh milk not previously treated 
with hydrogen peroxid is colored red by the addition of guaiac and hydrogen per¬ 
oxid, and blue by paraphcnylenediamin. The methylene blue is decolorized by the 
presence of an aldehyde. Th(j same milk, when spoiled, no longer gives the first tw'O 
reactions but still decolorizes Schardinger’s reagent. Raw milk containing hydro¬ 
gen peroxid gives the color reaction with guaiac alone or with paraphcnylenediamin 
alone and does not change the color of Schardinger’s reagent. Raw milk previously 
treated with hydrogen peroxid but no longer containing this substance gives, upon 
again adding hydrogen peroxid, the same reactions as jpqre milk with guaiac and 
paraphenylenediainin, but unless putrefied does not decolorize methylene blue. 
Boiled milk shows none of the preceding reactions. 

Action of formalin and hydrogen peroxid on milk, P. Bandini {Riv. Ig, e 
Sanit. Pub. [Rome], 16 {1906), p. SIS; abs. in Biochem. Centbl., 5 {1906), No. S, p. 
144 ). —According to tlie author, formalin interferes with the action of rennet on 
milk, the change produced being increased by the length of time formalin acts and 
by the amount added. On the contrary, milk treated with hydrogen peroxid shows 
a normal reaction with rennet. 

Neither formalin nor hydrogen peroxid exerts a marked influence on the soluble 
ferments in milk. Formalin, even in small quantities, interferes with the proteo¬ 
lytic ferments such as pepsin and pancreatin and in large quantities affects to a 
marked extent the chemical and physical properties of the precipitated casein. 
Hydrogen })eroxid does not have this effect. The addition of formalin in tlie pro¬ 
portion of 1:5,000 to 1:10,000 preserved milk from 6 to 12 days. The addition of 
hydrogen peroxid in the proportion of 1:100 to 3:100 preserved milk from 1 to 6 days. 

Methods of preserving milk, P, Vieth {Fuhling'a Landw. Ztg., 65 {1906) , No. 4, 
PP- IIS-IW ),—The author discusses the imix)rtance of preventing contamination as a 
means of improving the keeping qualities of milk and the preservation of milk by 
means of cold, pasteurization and sterilization, chemical preservalives, and other 
means. 

On the preservation of milk with hydrogen peroxid, Eichholz {Milckw. 
Zentbl., 1 {1905), No. 11, pp. 500, 601). —^This is a criticism of the work of Baumann 
previously noted (E. S. R., 17, p. 74). 
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Preservation of milk before Bkimming, L. Makcas and C. Huygk {Bui. Ayr. 
[BruAnel»\, ^1{1905), No. 6^ pp. 1111-1115). —Practical inethodH of straininjr, cooling, 
et<\, are mentioned and their valmi illustrated by experimental data. 

Action of the ultra-violet rays on milk, N. Gerkkr and A. IIiksciii {llev. ( Un . 
IxiUy 5 {190H)^ No. 11 ^ pp. 252 y 253.; Milchw. Zenlhl.^2 (1905), No. 3, pp. 119, hid). — 
Attempts to sterilize milk by means of the ultra-violet rays were unsiic(;essfu]. The 
authors, however, considered it possible, by more intense rays than those used and 
longer exposure, to sterilize milk in this way, although the method would not 
ai)parently be capable of practical application. 

The significance of streptococci in milk, P. G. Hkinema.vn (Jour. Infect. Dix- 
e.am, 3 (1906), No. 2, pp. 173-182, j)U. 3). —This is the full report of investigations of 
which an abstract has already been noted (JO. 8. H., 17, p. 800). The three plates 
show the growth of Streptococcus 2 )yoyenes and S. tocl'icns from twcj sources on serum 
l)roth, lactose broth, and litmus milk. 

Streptococci and leucocytes in milk, VV. G. Havaok (Jour. Tlyy. ^^I'ttmhridye'], 
6 (li)06). No. 2, pp. 123-138). —The methods employed are described. In the count¬ 
ing of leucocytes the author makes use of the Thoma-Zeiss blood-counting apparatus 
ill much the same manner as previously described by Doane (10. S. It., 17, p. 181). 
One cc. of milk is diluted with about 20 cc. of Toisson’s fluid and centrifuged for 10 
minutes at 1,800 revolutions per minute. The cream is then broken up with a glass 
rod and the mixture is again centrifuged for a second j^eriod of 10 minutes after 
which the fluid is aspirated off to the 1 cc. mark. After thoroughly mixing the 
remaining 1 cc. a sufllcient quantity is plained in the Thoma-Zeiss a])paratus and the 
jirejiaration examined in the same way as in the enumeration of blood corpuscl(‘s. 

When the counting is done by fields, the author estimates the numlHT of leucocytes 

JUT cu. mm. of milk by the formula which y equals the average numbi^r 

of leucocytes per field, and <l the number of siiuares of the blood counter which just 
spans the diameter of the field. The methods of counting leiicoiwtes in driinl am! 
stained iirepanitions used by Stokes ami others were found very unsatisfaidory. 

Sami)les of milk from individual cows and also of mixed milk were examined. 
The results showed that streptococci were very frequently present. Tn the milk of 
individual cows streptococci were j>re.sent in 42.5 per cent of tlu^ samples when 1 cc. 
of milk was used in the examination, and invariably present in the mixe«l milk. In 
all they were present in 45 out of 68 samples examined, or 66 per cent. As all of 
the cows were apparently healthy, the results are considered as showing clearly that 
strejitococci as a class are very j)revalent in imre milk. The study of the streptococci 
isolated showed 12 tyjK^s, the characters of-which are given. 

Leucocytes were present in every sample, ranging in numbers from 35 to 4,380 per 
cu. mm. in samples from individual cows and from 21 to 1,980 in mixed milk. Gon- 
trary to conclusions reached by Bergey (E. S. R., 16, p. 699), the author’s results 
show no connection between the numbers of pus cells and streptococci. The author 
states that he can not differentiate between a leucocyte and a pus cell, an<l that he is 
not prepared at present to lay down an arbitrary standard as to what number of leu¬ 
cocytes in milk per cu. mm. is to be designated pus. 

Bacillus coli, considered as a definite indicator of contamination, was found in 17.5 
per cent of the samples of milk from individual cows, in 36 per cent of the samples 
of mixed milk examined within 3 hours from the time of milking, and in 94 |)er cent 
of mixed and market samples not examined promptly. 

The leucocyte test of milk, R. Trommsdorff (Mimehetu Med. Wchnschr., 53 
(1906), No. 12, pp. 511-543 ).—In estimating the leucocyte content, 5 cc. of milk was 
centrifuged and the sediment measured in a graduated sedimentation tube. 

In the majority of cases the leucocyte content determined in this way varied from 
mere traces to 0.4 cc. per liter. In some instances, however, the sediment amounted 
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to 2.6 per cent or more. Physical examinations of the udder and the leucocyte test 
were made with a large niiml)er of cows, the results being considered very favorable 
to the latter method. The author considers the leucocyte test practical and suggests 
as a result of his investigations that mixed milk containing more than one volume 
per million of sediment should be considered as indicating mastitis, and that a higher 
leucocyte content than 2 volumes per million should be considered as establishing 
with certainty the presence of disease in the udder. The streptococci wliich were 
always present in large nuinl)ers when the leucocyte content was high were found, in 
many cases, to l)e pathogenic to mice. The prevention of the sale of such milk is, 
therefore, considered very desirable. 

The milk of cows affected with mastitis was found to possess an unusually high 
bactericidal j)ower w’hich was considered as probably related to the high leucocyte 
content. The more <letailed results of these investigations which were conducted in 
conjunction with Dr. Rullnuinn wdll be published later. 

The Tromsdorff leucocyte test for milk, W. Rullmann (Milch /Ag.^ So (1906)^ 
No. 14y pp. 167y 158 ).—Attention is called to this test which consists in centrifuging 
a small quantity of milk and determining the amount of the sediment. The results 
so far obtained are considered very favorable to the method. 

Sodium chlorid in milk, C. Porcher ( iim. Laity 6 (1906), Nos. 8y pp. 
17S-17S; Dy pp. 19S-19S ).—The author concludes, from the results of his studies, 
that sodium chlorid is one of the most variable elements in milk, and that its 
presence in greater or less amounts does not depend directly upon food, but uix^n 
purely physical processes—the regulation of the osmotic equilibrium. He would, 
therefore, separate sodium chloriil from the other mineral constituents of milk, the 
presence of which is probably more or less directly related to the chemical function 
of the glandular tissue. It is noted that a maximum of sugar in milk is associated 
with a minimum of salts, especially sodium chlorid and vice versa. 

Comparative study of milk tests, C. Huyor (BhI. Agr. IBrimeh], iJl (/.9a>), 
No. Syjtp. 1096-1110 ).—Of six methods of determining fat the Oerber method was 
given the preference as the result of a numl)er of comparative tests. Considerable 
attention was paid to the estimation of cream 8e{)arated spontaneously or by means 
of the centrifuge. While the results are not strictly accurate, the creamometer is 
considered very valuable for farm tests. 

Contribution to the knowledge of the distribution of lactic ferments out¬ 
side the milk, C. Barth el (Rw. dm. lAiity 5 (1906), Non. 10, 2 >p> 11, pp. 

246-231; 12, pp. 263-272 ).—The literature of this subject is briefly reviewed and 
exten<led observations are reported. 

According to the author’s results, Bacteriu/tn lactis acidi is found on all 8|>eeies of 
plants growing on cultivated lands. On the contrary, it is not found on plants distant 
from cultivated fields, or, if found, is in a very weakened condition. The same state¬ 
ment applies to the presence of this organism in the soil. B. coli commune and B. 
Icu:ti8 aerogencH, especially the first, are found on all living plants whether coming from 
cultivated fields or from the forest. They are also found everywhere in the soil. B. 
laclis acidi is found, naturally, everywhere in the stable, in the air, in the water, and 
different fee<ling stuffs, and in the manure. It is thus very natural tliat the milk 
becomes infected as soon as it is drawn. The most rigorous precautions are, there¬ 
fore, necessary m order to lessen the amount of contamination during milking. 

A municipal milk service for London, L. Parkes (Pub. Health [London], 18 
(1906), No. 7, pp. 439-441 )-—After raising objections to present systems of municipal 
milk depots, such as the want of effective supervision over the production of the milk, 
the necessity of pasteurization and sterilization when the milk reaches the city, and 
the added cost making the business unprofitable, the author makes suggestions con¬ 
cerning a municipal milk service for London. 
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Cleanaingr of milk vessels: Relative value of washing^ powders, A. H. 

Stewart {Arner. Mal.^ It {1906)^ No. 7, />p. 241 - 244 ). —An investijjation was made of 
the methods employed in cleansing bottles and cans used for milk. 

Several methods were found in use, (1) rinsing out cans or bottles with cold water, 
which, while almost necessary to remove the remaining milk, is considered as leav¬ 
ing the can almost as dirty as before; (2) washing bottles and cans with a hand brush 
and a solution of one of the various washing powders, the method most often used 
by the small dealer, which was frequently found to be done carelessly and without 
hot water, or a washing-powder solution strong enough to be satisfactory; (3) wash¬ 
ing with machines with a revolving brush and solution of washing powder and rins¬ 
ing in water, the results of which method were <-onsidered unsatisfactory from a 
bacteriological standpoint; (4) throwing a jet of live steam into inverted cans, which 
method frequently serves to fix the dirt already in the can and does not destroy the 
bacteria; (5) washing by means of large machines constructerl to throw powerful 
streams of hot washing-powder solutions into the bottles, and followed by lx)iling 
water, which method, the author says, was investigated thoroughly and found most 
satisfactory; and (6) washing with soap and water and sterilizing in a steam box or 
autoclave, which is a fairly good methcKl, but applicable only when a comparatively 
small number of l)ottles are to be cleaned daily. 

The fifth method mentione<l is considered capable of cleansing 95 per cent of the 
bottles perfectly. The author states that 600 bottles have been watched going 
through this kind of machine without finding one that had not been thoroughly 
cleansed. “This is probably the only rapid practical method of sterilizing and 
cleansing milk vessels.” 

Several washing powders were compared as regards their ability to destroy bacteria 
and cleanse milk vessels. The germ-destroying power was found io be slight. 
Sodium carbonate and powders containing a large proportion of this material were 
found to cleanse most thoroughly and most rapidly. Powders composed of alkali 
and a fat cleansed well, but less rapidly. 

The author considers the establishment at each milk-receiving depot in Philadel¬ 
phia of a can washing and cleansing building, where all cans must be. sterilized before 
being s(!iit back to the farms, as the only remedy for the deplorable condition exist¬ 
ing in that city. The advantages of such a scheme are enumerated. 

The examination of pasteurized milk, P. Buttenbero {/Jschr. Untermch, Nahr. 
ii. (ienmumll.y 11 [1906)^ No, 7, 377-380^ fig, 1), —Tests were made of the follow¬ 

ing methods used for detecting pasteurized milk: (1) The guaiac reaction, (2) Schar- 
dinger’s reaction with methylene blue and formaldehyde, (3) the reaction of Neisser 
and Wechsbefg depending upon the reduction of methylene blue by bacteria, (4) the 
bacterial content, and (5) the incubation of the sample according to the method of 
Bonn(*ma (E. 8. K., 16, p. 1123). The data obtained in the application of these 
methotis to samples pasteurized by the author and to commercial samples are reported 
in tabular form. The differimt methods may be readily employeil under practical 
conditions and, when taken together, furnish much more reliable data for judging a 
sam])le than the results obtained liy any one method alone. 

The pasteurization of cream and the use of pure cultures in butter making, 
J. Arthaud-Berthet, A. Perrier, and L. Dupont (A^ec. Ghi. Laity /> (1906)y Noa. 10, 
pp, 217-923; 11, pp. 341 - 340 ).—The results of a study of butter making in the region 
of Jsigny, France, are reported along with experiments in which pasteurization and 
pure cultures were employed with satisfactory results. The authors recommend 
pasteurization at 65° 0. for 5 minutes and the use of suitable cultures. 

Protest against slandering American butter, G. L. McKay (IloardU Dairip 
man, 37 (1906), No. 12, p. 336). —The author contends that only a very small amount 
of American butter contains an abnormally high percentage of water. 
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Red-spotted butter, H. Stadlinoer and J. Poda {MUchw, Zentbl., 2 (1906)^ No. 

pp. P7-iy.5).—The morphological and cultural characters of an organism isolated 
from red butter and designated Bacterium butyri rubri are reported. The organism is 
considered as belonging to the Bacillus prodigioms group, though distinct from that 
species. The j)igment produced by the organism was identified as prodigiosin. The 
most probable source of infection was through water. 

On the importance of strictly anaerobic putrefactive bacteria in cheese 
ripening, A. Rodella (Venlbl. Bakt. [eic.'\^ 2. Abt.^ 16 {1906)^ No. l-S^ pp. .52-56^ pis. 
2 ). —In continuation of previous investigations (E.#S. R., 16, p. 196) the author 
reports cultural and biochemical studies of putrefactive anaerobes capable of produc¬ 
ing in milk cultures, caproic, valeric, and butyric acids from casein. Anaerobic pro¬ 
pionic acid ferments will be considered in the next communication, and the impor¬ 
tance of putrefactive bacteria in cheese making in a later article, while a more detailed 
discussion in the form of a monograph on putrefaction is announced. 

The influence of the fat content of milk on Emmenthal cheese, O. Jensen 
{Rev. Ghi. Laity 5 {1906) y No. 12y pp. 272-277). —As a result of experiments in mak¬ 
ing Emmenthal cheese with milk containing different percentages of fat, the author 
concludes that when jiroperly made the quality of Emmenthal cheese is improved 
with an increase in the fat content of the milk uji to at least 4 per cent, and that this 
is due not only to the increase of the most valuable constituent in the cheese, but 
because the increased amount of fat favors the ripening of the cheese. 

The influence of cooking on Emmenthal cheese, O. Jensen {Rev. Ghi. Jjaity 5 
{1906)y No. ISy pp. 29i)-S03; Landw. Jahrb. SchwdZy 20 {1906)y Av. 2y pp. 154-156 ).— 
Temperatures varying from 48 to 60° with corresponding periods of stirring decreas¬ 
ing from 120 to 25 minutes were studied in the manufacture of Emmenthal cheese. 

The results indicate that great care should be taken to avoid using too low a tern- 
IHjrature, for a lindt is soon r(*ached when the action of heat (‘an not be equalized by 
a longer jjeriod of stirring. A lower temperature than 55° was not found satisfaiv 
tory. Analyses of the cheese at the age of 4 months are reported. The use of cul¬ 
tures of Baderiurn acidi propionici marked results at all temperatures employiHl, 
even at 60°. 

Roquefort cheese, E. Marre {Le Roquefort. Rodez: C’amVc, 1905; rev. in Rev. 
GhK Laity 5 {1906)y No. If p. 260). —This monograph deals with the production of 
milk by sheep, manufacture of Roquefort cheese, and commerce in this cheese. 

VETEEINARY MEDICINE. 

Comparative anatomy of the domesticated animals, A. Chauveau, trans. 
by (t. Fleming {New York: D. Apjdeton & Co., 1905y end. ed.y jtp. XXXVI 1084^ 
figs. 585). —This edition is a revision and enlargement by S. Arloing of the authors 
original text-book, translated and edited, with notes by the translator. The material 
in the volume is arranged according t<j the usual scheme of descriptive anatomy and 
constitutes a valuable guide to the study of comparative anatomy in our farm animals. 

Comparative pathology of the blood, P. Meier {Ztschr. Tiermed.y 10 {1906)y 
No. l-2y pp. l-Sly pi. 1). —The cell content of normal blood in various animals, par¬ 
ticularly in the horse, is discussed in considerable detail for the purpose of securing 
data upon which to base conclusions obtained from the study of the leucocytes and 
red blo(?d corpuscles in cases of disease. 

The author compared the conditions found in man and animals in various diseases, 
including contagious coryza, croup, angina, pleuro-pneumonia, tetanus, malignant 
edema,, ringworm, hydremia, etc. In general the morphological relations in regard 
to the leucocytes agree closely in man and animals. This agreement is especially 
close between man and the horse, and it is, therefore, believed possible to apply con¬ 
clusions derived from a study of horse blood to similar conditions in man. There 
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appears to be an antagonism between the neutrophilous and eosinophilous cells, so 
that a rapid multiplication of the former re<hice8 the numl>er of the latter. The 
results obtained in a study of pernicious anemia, contagious c^oryza, angina, and 
various animal diseases are discussed in detail in connection with a bibliography of 
the subject. 

Tumors and tumor-like lesions in the esophagrus and surrounding tissue, 

A. W. Morkeberg ( Maanedskr. Dyrhrger^ 17 (1905), No. 7-8,j)p. ^09-2/fi, pin. 1 ).— 

In a (dassification of tumors found in the region of the esophagus in cattle the vast 
majority are actinomycomata. Fibromata, melanomata, and tuberculous lesions 
occur less frequently. Detailed notes are given on the anatomy of these tumors, 
their location, and the means of making a differential diagnosis. 

The animal parasites of man, Braun, trans. by Pauline Falcke (Jjondon: 
John Bale, Sons<^ Daniehsmi, lAd., 1900,8. ed.,2ip. XIX -] 45S,fign. 290). —The original 
revised text has been considerably enlarge<l, corrected, and edited by L. W. Sambon 
and F. V^. Theobald. As brought up to date in its present form, it includes an 
a(!Count of the life history, anatomical features, and parasitic habits of all animal 
parasiti‘8 known to infest man. These parasites are armnged according to their 
usual zoological position under the heads protozoa, flat worms, nemgib)dt‘S, ac>antho- 
cephala, leeclies, and arthropods. Naturally the greater number of spt‘cies of para¬ 
sites infesting man belong to the last-named group. 

Micro-organisms with spiral bodies, 11. BLANcmAun (Rer. VH. [Tonlon>i<e], SI 
( 1906), No. 2,pp. 86-97). —A description is presented of various spiral micro-organisms, 
including spe<!ies of Spirosoma, Vibrio, Spirobacdllus, Spirillum, Treponema, and 
Trypanosoma. The more important specJes of these genera are mentioned with 
reference to their economic imiKirtance. 

The control of contagious diseases of animals, L. Hubert ( Her. Vvt. [ Tovhmue'], 
SI (1906), No. 2, pp. 104-110). —Statistics are given on the occurrence of anthrax, foot- 
and-mouth disease, rabies, contagious pleuro-pneumonia, tuberculosis, and glanders. 
It is believed that pleuro-pneumonia will soon be eradicated by the continuation of 
stringent measures such as the slaughter of all affected animals and disinfection of 
premises. Notes are given on indemnities paid for tuberculous animals. Thenum- 
l)er of (Tises of glanders in France is diminishing. 

Report of the State veterinarian, L. Pearson (Ann. Rpf. Penn. Dept. Agr., 10 
( 1904), pp. 69-96, figs. 12). —Brief reference is made to the work of the veterinarian 
in combating rabies, treating (tattle affected with tuberculosis, and in the control of 
glanders, blackleg, anthrax, infectious abortion, hemorrhagic septicemia, calf cholera, 
horse mange, hog cholera, and Texas fever. 

The effect of vaccination upon cattle infected with tuberculosis is discussed by the 
author and »S. H. ( Hlliland (pp. 85-96). This treatment consisted in frequent inocu¬ 
lation with living cultures of tul^ercle bacilli of low virulence. A number of calves 
were given subcutaneous injections of tuberculin at intervals of 2 to 10 days. Tbe 
treatment w ith tubercle bacilli of low virulence bad a distinctive curative effect and 
in all treated animals the lesions were encapsulated, but still conbiined tubercle 
bacilli. Apparently under such treatment tuberculous lesions do not extend but may 
recede and finally become absorbed. 

Report of the chief of the cattle bureau, A. Peters (Agr. of Mass., 1904, pp. 
251-324). —A financial statement is presented regarding the work of the office, and 
tables are given showing in detail the inspection service for livestock tbroughout the 
State. As in previous years the greatest expense of tbe cattle bureau has been 
incurred in paying indemnities for cattle slaughtered for tuberculosis. Notes ai*e also 
given on the prevalence of tuberculosis, glanders, Sirongylns jmradoxu^ and trichina 
in hogs, rabies, sheep scab, actinomycosis, blackleg, Texas fever, hemorrhagic septi¬ 
cemia, takosis, and contagious ophthalmia. 



Pols bxfemment station keoobd. 

Beport on the Auetriaa Veterinary Servi. e for 1001 (Berix^U uher da» (ker- 
reichieehe Veterinarweim pr Jahr mi. r .ilfml HMer, im, )>)>. tSf, 
pfa. «).— Adetailedaocouu(.i~t;i\.ii"i H"- f..- mi .■..ii.liimn m a.miestic animals in 
Austria and of the prevalence of Hum, |.utiicular nttention 

being devoted to foot-and-mouth disease, anthrax, blackleg, glanders, sheep pox, 
rabies, mange, hog cholera, swine erysiin^las, and other infectious diseases. Statistics 
are presented on the Josses due to such diseases, tlie cost o£ coiitiolling them, and on 
veterinary education. 

Poisoning of horses, cattle, and pigs with beans containing prussic acid, 

0. Dammann and M. Behrens (Dent Tierarztl. Wchmchr.j 14 (1906)^ 1, pp^ l’-4‘, 

j?, pp. lS-16 ).—According to the authors* olwservations considerable miinhers of 
horses, cattle, and hogs have died suddenly as a result of eating beans which in most 
cases came from foreign countries. 

In the observations first made along this line the species was not determined. 
Prussic acid was found in the beans, however, by means of the usual tests for this 
substance, and feeding experiments showc<l the presence of the poison in the beans.- 
r^ater a sample nf beans used for feed was sent to the Berlin Botanical Garden for 
identification, and it was found that the sample contained Phiseolm lunatn.% I\ rtil- 
garisy Cojnnm imiicu.% and a species of Jlolichos All of these species of beans 
appeared to contain prussic; acid in some quantity. 

Castration of females of animals other than the horse, W. Robertson (Agr, 
Jour. Cape Good Jfope, 28 (1906) y No. I, pp. 90-06, Jigs. 5). —Notes are given on suc¬ 
cessful methods of caponizing and spaying pigs ami other aniuials. 

Experiments in serum therapy in cases of pasteurellosis of laboratory 
animals, J. Bridue kt al. (CompL lie.nd. Soc. Blot [Paidfi], 60 (1906), No. 2, pp. 62, 
6S). —In the autlior’s experiments it was found that rabbits could be gradually 
immunized by means of injections of organisms causing pleurisy and other forms of 
pasteurellosis. Rabbits treated in this way were not only immune to septicemia and 
various other lalxiratory diseases, but furnished a serum which protected other rab¬ 
bits when inoculated in doses of 2 to 4 cc. 

In the investigation of animal diseiises it is quite necessary that laboratory animals 
be protected in order to save the time which would be lost by the sudden outbreak 
of infectious diseases among them. For this purpose sheep were used to furnish 
serum for the vaccination of laboratory animals. The normal serum of sheep was 
found not to possess any preventive proi)erty, but after repeated inoculation with 
gradually increasing doses the serum was quite effective. 

Comparative study of human and animal tuberculosis, H. Kossel (Ziachr. 
Tuberkulose, 8(1906), No. 2, pp. 101-119). —In the author’s experiments, which are 
described in detail in this article, 27 cultures of bovine tuliercle bacilli were used, 
and these cultures, after subcutaneous inotjulation, produced a generalized tul)ercu- 
losis in 32 out of 33 cattle, while similar inoculation with human tubercle bacilli 
causetl only local lesions. The author believes, however,*that man is susceptiblo to 
the bacilli which cause pearl disease in cattle. Attention is called to the biological 
differences which appear in the human and bovine tubercle bacilli and notes are 
given on the views expressed by Ravenel, Arloing, Ligni^res, and others in discuss¬ 
ing the article. 

Tuberculosis, W. P. McCray (Ann. Rpt. Penn. Dept Agr., 10 (1904), pp- 
692-698). —The symptoms and pathology of tuberculosis are described with particular 
reference to the work which the live stock sanitary board of Pennsylvania has done 
in examining cattle for tulxjrculosis. This board has examined and tested with 
tuberculin 44,801 cattle and of this number 5,869 have been condemned, destroyed, 
and paid for. 

The liistology and pathogenesis of uterine and ovarian tuberculosis in 
cattle, H. Fischer (ZUchr. Tiermed., 10 (1906), No. 1-2, pp. 82-109, pis. 4).—X 





critical review of the literature of this subject is given together with details secured 
by the exnniinution of 50 cases in cattle. 

In this study it was found necessary to srjiuratu thu into two < ac( ord- 

ing as the n torus or ovary was more extensively affo< ted. lu '2\ c.im- it wns n und 
that the ovary was first attacked and that iiU'ectiuii spieud lo the uLcium. Ju li'.t 
cases the disease appeared in a more advanced stage in the uterus and the infection 
was probably primary in thi« organ. The atithor bolic'vos, however, that in a 
majority of cases infection spreads from the oviduct to the uterus. The infection of 
these organs may take place as a result of contagion of tuberculosis from the outside. 

Tuberculous nature of difhise enteritis in cattle, Lienaux and Van Den 
Eeckhaut (Ann, M^d. VH.^65 (1906)y No, ^^pp, 84-9S), —In many cases the authors 
have observed the coexistence of ordinary tuberculosis and enteritis. A study was 
made of this matter for the purpose of determining whether the enteritis observed 
in such cases was of tuberculous origin. In this study small experirtiental animals 
were used, as well as cattle, for inoculation purposes. It was found that the bacteria 
obi^ined from such cases of enteritis were identical with the tubercle bacillus. 

Three years’ experience in protective vaccination of cattle against tuber¬ 
culosis by von Behring’s method, Strelingkr (Ztschr. Tienned.^ 10 (1900)^ No. 
1-2, pp. 118-132). —Attention is called to the fact that other investigators have fur¬ 
nished convincing experimental proof of the importance and effectiveness of von 
Behring’s method of vaccination. The author describes in some detail exi)eriments 
along this line. 

The method appears to be absolutely harmless to cattle when attention is given to 
the most obviotis requirements of the technique of the operation. In 62 cases the 
metliod was applied to calves which were already tuberculous, and among this num¬ 
ber 49 animals api)eared to l)e completely cured by the treatment. The tul)erculin 
test was given to 590 cattle which had been previously vaccinated and kept under 
observation for a year or more. Of this number only 9 animals or 1.5 per cent reacted 
to tuberculin. This percentage is quite satisfactory when it is remembered that in 
similar herds untre.ated about 50 per cent reacted to tuberculin. 

Vaccination against tuberculosis, Degive et al. (Ann. MM. VH., 35 (1906), 
No. 2, pp. 76-84). —This is the report of the commissioner appointed to make a test 
of the vaccination method proposed by von Behring for the control of tuberculosis. 
The animals, after vaccination, were tested by means of subcutaneous and intrave¬ 
nous inoculations as well as by feeding virus and exposure by proximity to infected 
animals. As a result of this test it is concluded that the vaccination recommended 
by von Behring does not cause tuberculosis in any case and produces a great natural 
resisting power toward ordinary contamination. Vaccinated animals can not he 
infected with tuberculosis even by the use of large doses of virulent material. In 
carrying out this method of vaccination on a practical scale, it is desirable to keep 
vaccinated animals from undue exposure to tuberculosis during the first few months 
after vaccination. It is also recommended that vaccination be not undertaken in 
stables where broncho-pneumonia prevails at the time. 

The sugar-producing action of the tubercle bacillus, C. Fermi ( Centbl. Bakt. 
[e/c.], 1. Alt., Orig., 40 (1905), No. 2,pp. 187, 188). —The author tested the reducing 
power of tubercle bacillus by cultivating it in a potato medium which had previously 
been shown to contain no reducing reagent. In all cases positive results were 
obtained or, in other words, the tubercle bacillus was found to possess a reducing 
power. 

The species of actinomyces, E. HAASs(CSsnt6Z. Bakt. [etc."],!. AU., Orig., 40 (1905), 
No. 2, pp. Specimens of actinomyces from various sources were examined 

with particular reference to the determination of the relationship between these 
forms. As a result of the author’s investigations it is proposed that the group of 
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adinoinyces b(^ place<l )>etween Bacteria and Hyphoinycetes with four genera— 
Oorynebacteriuin, Actinobacteriiiin, Mycobacterium, and Actinomyces. 

The diagnosis of anthrax by means of cultures, Fischoedeu {Fortsrhr, Vet. 
Hyfj., 3 (1906)^ No. lOy pp. ^317-2^^3, pU. 4 ).—According to the author’s experiments, 
which substantiated in some respc^cts previous experiments by other investigators, it 
appears that under favorable conditions anthrax colonies do not develop in a form 
sufliciently characteristic to enable their differentiation from colonies of other micro¬ 
organisms. In fact a number of other organisms appear to develop at times in 
colonies almost identical in appearance with those of anthrax. 

The morphological characteristics of anthrax colonies are not specific enough to 
allow a diagnosis to made upon that basis alone in practice. It is often necessary, 
thend'ore, to resort to inoculation to determine the pathogenic action of susi)ected 
material in order to reach a well-founde<l diagnosis. 

The resistance of granulations to anthrax, K. (tiani {Centhl. liakt. [^’/c.J, 1. 

OvUj.. 40 [1903)^ No. 2^ 2)p. 238-241)^ —The author found that cultures of 
anthrax vvlu‘n rubbed on granulating wounds were (ptite effectively checked in their 
penetration into the underlying tissues. In a few instances, however, the anthrax 
bacillus actually i)enetrated through the granulating tissue. 

The properties of the antianthrax serum of Sclavo, E. Cler [Centhl. Bakt. 
[Wc.], 1. Abt., Orif/.y 40 {J903), No. pj). 241-247, pL 1). —Ttwas found thatanthrax 
bacilli obtained from blood are so affecte<l by the antianthrax serum of Scdavo that 
they i)ossessed the proi)erty of fixing alexins. The author gave particular attention 
to a study of the relation between white blood corpuscles and the anthrax serum. 

Cultural characters of the blackleg bacillus, T. Smith {Ztschr. Infectiomkrank, 
n. llipj. Jfanstiere, 1 {1903), No. 1, pp. 26-31) .—Tha author calls attention to the fact 
that in his experiments the blackleg bacillus in peptone bouillon without meat, 
sugar, or any particles of animal organs, sete free from 50 to 100 per cent of the gas 
from dextro.se ami lactose but none or very little from saccharose. The composition 
of this gas was approximately 2 parts hydrogen for 1 of carbon dioxid. Milk coagu¬ 
lated within a few days. 

Report on the preparation of rinderpest protective serum, A. Linoard 
{Calcutta: Sapt. (tort. Printing, India, 1903, j)p. 116). —Various methods have been 
used in protecting cattle against rinderpest, and among the scdiemes of vaccination the 
author describes lluh^^e in which use is made of bile, serum and virus, serum alone, 
detibrinated blood, normal bile, vegetable seeds, extracts from testes, and other 
reagents. The methods have also l^een classified as slow or rapid according as the 
process is hastened or not. 

Of the various methods used at Muktesar on plains’ cattle, the best and most 
economical results were obtained by using the rapid process which consists in inject¬ 
ing r>,()00 cc. of virulent rinderpest blood. The animal is bled 15 days after the sub¬ 
sidence of the inoculation fever and after 78 days is again inoculated and bled. When 
large doses of virulent rinderpest bloo<i are injected into plains’ cattle, a weak or 
attenuated serum is obtained which sometimes possesses the highest protective power 
at the first bleeding. The protective value of a serum was found to depend con¬ 
siderably on the degree of severity of the initial attack of rinderpest. Apparently 
there is no constant relation between the protective value of a serum and its specific 
gravity or the total amount of proteids which it contains. Notes are also given on 
rinderpest in camels and methods of controlling it. 

Specific papular stomatitis of cattle, a disease resembling aphtha, B. Os- 
TERTAO and Buooe {Ztschr. Infectionskrank. u. Hyg. Haustiere, 1 {1906), No. 1, pp. 
3-20, pi. 1).—A disease appeared among cattle in Friedrichsfelde during which 
symptoms developed which closely resembletl those of foot-and-mouth disease. The 
body temperature, however, was only 39° 0. No salivation was observed either 
during or after eating. 
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A niirnber of wliarply <loliiie(l papiiloH were observed (^>11 tbe hard ^uins and nuieoua 
ineinbraiu* of the ehet‘ks. These areas were somewhat larger than lentils. In some 
eastis similar areas wen* observed on the underside of the tonj^iie I to Jo eni. in 
diameter. Wlnm mat(*rial was taken from such areas and nse(l in the inoculation of 
calves, a reddening and swelling at the point of iiKKadation were observe^d within 2 
to 4 days and papules a[)peared after 1:> days. The disease is th(*refore infectious. 
In fnrtlier oxi)eriments it was found that the detibrinaled blood is virulent but not 
tlu; blood serum. By placing' lu‘althy animals in contact with disease<l on(‘s it was 
found that the <lisea.s(‘is transmitte<l spontam*ously. Aj)parently the micro-organ¬ 
ism is tiltiTable and ultramicroscopic. 

The disease in <piestion can not be identical with spm’adicaphtha or foot-aiul-mouth 
diseahc since no vesich‘s app(*ar at anytime and the di.^Jeast* is confined entirely to 
the mouth cavity. Th(‘’skin and hoofs ai)pear mwer to ]»e affected. 

Abortion in cattle, W. Hohp:rtsov { Af / r . Jour , ('a/tr ( io(nl Ilnfx '^ , J7 ), .Vo. .7, 

y>/>. —The causes of noncontagious and contagious abortion are briefly out¬ 

lined ainl notes are given on the treatment <»f the latter form of the disea.-e. In this 
disea.'-e the only effective tnsituumt is preventive ami aims at tlie (‘rarlieation of the 
organism which causes thi‘ di.sease. The h‘tus and hual nuMtibraui's should Ik‘ 
burn(<l and all parts <»f tin* cow’ liahh* t<j contamination should he treated with a 
solution of c(’)rro'^iv(' sublimate or sonu* otluu* antiseptic. 

Report of the Swiss Veterinary Society on g'ranular contagious vaginitis, 
K. IIkss {IroiJtr. Jahrh. Schn'eizj Vt .Vo. 6', pj>. JJS-'f.fo). — \ sp(*cial commis¬ 

sion was organiz(‘d among the Swiss veterinarians to make a study of contagious 
vaginitis of catth* in all its relations. 

This coiumitti'e undertook the collection of statistics which indicate the distribu- 
ti(m of the di.'^eUM* in Swilz(*rland, tlie percentage <>f ctittle affect(*<1, ilu‘ seriousness 
of symptoms, the means of dissemination of the disease, and it.s tn atment. In some 
localities from 40 to (>0 percent of catth* were affect(‘d. Antis(*ptic treatment in 
tin* way of gt‘m‘ral washes is lecommemhMl by nearly all of the veterinarians mi tin* 
committee as the most successful m(‘ans of controlling this <liseas<‘. .\mong the 
remedies thus applied mention should be imuU'^of carbolic acid, creolin, lysol, 
ichthyol, boric acid, silver nitrate, bichlori<l of mercury, cojiiier sulphati*, aci‘tate of 
lead, Bacillol, etc. 

The periodical disinfection «>f the premises where the <lisease has fu curred or may 
be expected to occur is recommended as an (‘fh*ctive measure in preventing the spread 
of the plague. It is recommended that contagious vaginitis be included among the 
diseases of w hich notification must be given and that infected animals should not be 
u.sed for bleeding puri)oses. 

A bacilliform piroplasmosis of cattle, and an intestinal coccidiosis in 
Tunis, E. l)r('i.oux [llul. Dir. rf < 0111 . [Tnnia], [IffO-l), X<>. U7, ;>/>. — 

A bacillar [larasitc? was observed among cattle in a large number of cases of piroplas¬ 
mosis ill certain localities in Tunis. Autopsies made on a number of cases showed that 
certain ynirasitic wairms, especially AS'pv>/i 7 v/a.s* (•oa/or/UN and Dunoxloiinnn plJrbnfonnimj 
were present. The action of the parasitic worms ajipeared to cause hemorrhagic 
injuries in the intestinal walls, and the author suggests that their pivi^ence may 
render infection with pirojilasinosis more easy and more fre(|uent than it otherwise 
wouM be. 

The study of the causes of intestinal coccidiosis in Tunis showed that in the 
inte.*<tines there were numerous lesions containing masses of librin, coagulated blood, 
and a species of Coccidium in enormous numbers. This organism is described, and 
notes are given on it.s different develojnnental forms. 

Experiments with Jensen’s polyvalent serum for infectious diarrhea of 
calves, J. Jansson (Srensk Vet. TItiskr., 10 {1005), No. lJ,pp. Jito, 4 ^ 7 ). —Jensen's 

31080—No. 10—06-7 
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serum was used in attempting to iirevent the development of calf diarrhea in 21 caseS) 
with good success in all except four of the calves. In the 4 cases which were with¬ 
out result the vaccination was not given until 2 or 3 days after birth. It is recom¬ 
mended that in order to prevent the disease with certainty the serum should be 
injected immediately after the birth of the calf or at least as soon as possible. 

Further experiments in the disinfection of cattle cars with aqueous solu¬ 
tions of formaldehyde, J. SchnI^ker (Ztschr. Infectionskrank. u, Hyg.mllaustierey 1 
(1905), No. 1, pp. 32-44 ).—It was found-in these experiments that a 1 per cent solu¬ 
tion of the gas in the air within the car was suflicien't for disinfection. In order to 
obtain this, 2} liters of commercial formalin were dissolved in 100 liters of water, and 
of this mixture 60 liters were used for each car, the cars being previously cleaned as 
thoroughly as possible by mechanical means. 

Diseases of lambs, T. W. Cave (Natal Agr. Jour, and Min. Ilec., 8 (1906), No. 12, 
pp. 1236-1246 ).—Particular attention is given in this article to H discussion of the 
infestation of lambs with tapeworms, lungworms, the parasite of gid, and stomach- 
worms. 

Sheep pox on the Schbnau estate near Leipsic, Noack (Dmt. Tierlirztl. 
Wchnsclir., 14 (1906), No. 3, j)p* 25, 26). —Note.s are given on an outbreak of sheep 
pox which show’ed symptoms of unusual virulen<*e. In a herd of 630 sheep 190, or 
30 per cent, died. In nonfatal cases recovery took i)lace after 3 to 5 w'Ceks. Nearly 
all of the animals were affected. 

Experimental myasis in goats, with a study of the life cycle of the fly 
used in the experiment, and a. list of some similar noxious Diptera, F. C. 

Wellman (Jour. Med. Research, 14 (1906), No. 2, pp: 439-446 ).—A species of fly 
closely resembling Sarcophaga regularis was captured in some numbers and allowed 
to attack a goat kept confined for purposes of observation. The fly is vivaporous 
and deposited a large numlx^r of larvje in the nasal passages of the goat, causing a 
serious illness. The life history of this species is w orked out and notes are given on 
various other species of Oestridaj, Sarcophagidic, Muscida*, and Anthomyidw. 

The control of swine plague, Fotii (Berlin. Tierdrztl. Wchnschr., 1906, No. 4, 2)p. 
57,58 ).—On account of the w ide distribution of swine plague in Germany it is necessary 
to take strict measures for its control. The official diagnosis of swdne plague is based 
largely on the clinical demonstration of the infectiousness of the disease. This diag¬ 
nosis is to be supported by the post-mortem findings, and in doubtful cases by bac¬ 
teriological cultures. The veterinary police are largely concerned in determining 
the character of the outbreak and in separating the acute and chronic cases, since 
these two classes require different treatment. In chronic cases of swdne plague no 
restriction is necessary, provided the animals are to be slaughtered, while all traffic 
in such animals for breeding purposes should be prohibited. 

Health factors in horse management, S. S. Cameron (Jour. Dept. Agr. Vic¬ 
toria, 3 (1905), No. 10, pp. 725-732 ).—Attention is called to the various evidences of 
the beginning of disease which may appear in horses. Among the predisposing 
causes mention is made of overstocking, unsuitable food and water, environment, 
and hereditary tendencies. In the prevention of the disease it is obvious that par¬ 
ticular attention should be given to these points. • 

Loss of horses in Kansas, F. S. Schobnlebbr (Industrialist, 32 (1906), No. 17, 
pp. 263, 264 ).—Horses are occasionally killed by eating corn or corn fodder affected 
with molds, particularly Aspergillus glaucus, which often follows the attacks of the 
boll worm in corn. The treatment of this trouble is unsatisfactory, but some benefit 
may be derived from the administration of purgatives and iodid of potash in 1 dram 
doses. 

« Pathogenesis and transmissibility of latent glanders, A. Bonomb (Paloge- 
fUesi e Drasmissibilitd della Morva Chiusa. Padua: 1st. Anat, PatoL R* Univ. Padova, 
1906, pp. 115 ).—The present report contains an account of what were probably the 
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most extensive experiments ever carried out in feeding glanders bacilli to horses and 
experimental animals to determine the method and extent of infection through the 
alimentary tract. 

The author fed the bacilli in capsules sealed so that the glanders bacilli could not 
escape until the capsule vas digested in the stomach. It was found possible to pro¬ 
duce latent glanders in horses as a result of this method of infection. The disease, 
however, was not very virulent and sometimes persisted fora year or even 13 months 
without givii.g any evidence of its existence. Such animals did not give a mallein 
reaction or show" any increased agglutinating power of the blood toward glanders 
bacilli. Care was exercised in all cases that the capsules were Jiot broken in passing 
through the esophagus. It w'as found in experiments with guinea pigs and other 
animals that the digestive juice exercises a considerable effect upon the glanders 
bacillus, hindering its development and reducing its virulence. 

One of the reasons w hy glanders produced through the agency of the alimentary 
tract may require a long time to liecome established is found in the fact that the glan¬ 
ders bacilli are so greatly diluted with large quantities of food material, water, and 
digestive juices in the alimentary tract. Nevertheless, infection does take place from 
bacilli in the alimentary tract causing primitive foci of infection in the mesenteric 
glands. The specific localization of glanders bacilli in the lungs in such cases is a 
secondary process. During the author’s experimtuits it was show^i that glanders 
bacilli are eliminated in the urine of infected animals. 

Etiologry of pneumonia in horses, Lorenz {Berlin, TterarzfL Wchmchr.j 1906^ 
No. J, p}?. 7S-76). —An outbreak of this disease gave the author an opportunity to 
study its symptoms and also to carry on some investigations regarding its etiology. 
A micro-organism was found in the form of a bacillus with thickened ends, and this 
bacillus occurs under other developmental forms, including diplococci and strepto¬ 
cocci. These organisms W’ere not to be seen except by the use of the most approved 
microscoi)ic apparatus. The author believes that the organism may safely be con¬ 
sidered as the cause of pneumonia. 

Observations on the blood of horses infected with tetanus, M. E. Tabukso 
(CenthL Bakt. [dc.], 1 . AhL^ Orig., 40 (1906)^ No. 3^ jO** 311-317). —In this study par¬ 
ticular attention was given to the hemolytic and agglutinative power of the blood of 
horses infected with tetanus. It was found tlmt a temperature of (\ destroyed 
the hemolytic j^ower of the serum. 

Treatment of tetanus in race horses, Chapard (Bui. Soc. Cent. Med. 177., 83 
(190G)y No. S, pp. 64-70). —It has frequently been observed that in thoroughbred 
horses of nervous temperament tetanus is usually fatiil. The author finds, however, 
that under certiiin circumstances this i)eculiar susceptibility to tetanus may be of 
value in treating the disease, for, in some instances, the first symptoms appear so 
promptly that the disease is detected in time to prevent its further development by 
antiseptic treatment of the wound w here infection took place. In one case treatment 
of this sort combined with the use of antitetanic serum, chloral, and caffein brought 
about a complete recovery wdthin 10 days. 

Nodules in the mucous membrane of the stomach in horses, A. Tomiolo 
(Gior. It Bor. ed. Accad. Vet. Ital.y 55 (1906), No. 1, pp. e^^7).-~In an inspection of 
horse meat in an Italian abattoir the author reports the finding of nodules in the 
gastric mucous membrane of an otherwise healthy horse. These nodules contained 
la w orm identified as Fllaria spiroptera. 

Spirillosis in the horse in French Guinea, G. Martin ( Compi. Rend. Soc. Biol. 

60 (1906), No. 3^ pp. 124-1^6^ fig. i).—Symptoms closely resembling those 
of trypanosomiasis were observed in a horse in the blood of which numerous spirilla 
were found associated with the red blood corpuscles. When this blood w^as used for 
the inoculation of chickens no results were observed, but in sheep a fever developed 
within 37 days and tryj)anosomes appeared in the blood. 



1018 


EXPERIMENT STATION RECORD. 


Cilia and transverse divisions in the spirillum of fowls, A. Borrel (Co7H)it. 
JienfL Sac, Biol. [Paris], 00 {WOO), So. pp. hiS-14P J).—Jn order to stain the 
cilia of this orjjanisin it was found necessary to make use of L<”»ttier’s method. Notes 
are given on the appearance of tiie cilia and on divisions which occur in the sj)inlla, 
which are well illustrated. 

Preventive vaccination ag^ainst distemper of dogs, Meis {Pniin. 'JierarzU. 
Wchnschr., 1900, So. J, p. 44). —Jn the author’s experience with Piorkowski’s serum 
in the treatment of dog distemi)er no Inmelicial results were obtained, an<l ea>es are 
cited in which other investigators have likt*wise ha<l Negative result*^. 

Piorkowski’s serum for dog distemper, Laxok {Bcrrnt. Tieriirzll. Wchoscln'., 
WOO, So. 4,pp. o9-0l). —The author test(‘d the value of this serum in the treatment of 
8 cases of dog distemper. While the results ol)taine<l are not a sutheient basis for 
general conclusions the author believes that if ailministered in the early stages of the 
disease the serum gives favorable results. In chronics cast‘s, especially such as show 
nervous symptoms and heart weakne.'^s, the serum was of distinct benefit. The 
author recommends the u.^e of at least Itt ce. as a dose. 

Is rabies infectious during the incubation stage? W. Koppitz {lirrlin. 
Tlcrarztl. Wchnsrhr., 1900, So. ?, pp. 19, .'o).—Data are presented regarding rabies in 
animaks and man, from whiiB it appears that the disease is infectious even in the 
incubation stage. It is therefore recomm(*nde<l that legal ri'gulatioiis should include 
the destruction of dogs and cats which have come in conta(t with ralnd animals 
immediately, before the sym[)t«)ms of the di.sease ai)t)eared in the latter. 

Transmission of rabies through superficial wounds and the value of local 
treatment, V. (taltieu [Joar. Med. IV/. ct Znoterh., M{U700), pj>. Iff-ll ).—Some 
doubt is occasionally entertained regarding the depth of the ^\ound necessary for 
producing infection from rabies. The author finds that infection may take ]>lace 
through the most supcrticial injuries of the skin. 

Kabies in rats, with observations on this disease in various species of 
mice, B. Galli-Valerio ( Bald. [»'/c.], 1 . .iht., (h'itj., 40 ilOo.l), So. d, ftp. 
107-104; 40 {1900), So. S, }>p. SIS-.UI, jign. .1 ).— The possibility of rats and jnici* act¬ 
ing a.s agents in the distribution of rabies has fr^(|Uently been suggested by different 
investigators. 

The author tested this matter in a number of species, including Mas raitas, M. 
decnaiaaas, M. masculas, and M. siflrtdiras. l)etaile<l notes an* given on the inocu¬ 
lation tests made by the author and the subseqiu'ut progress of the disea.se. Asa 
result of the.se exi)eriinents it is concluded that a number of rodent.s may be con- 
cerne<l in the transmission of rabies and that the virulence of the virus may Ije some¬ 
what increased by these animals. The bite of small rodents may therefore become 
very dangerous. Mas rnttus was found to be well adai)te<l as a laboratory animal for 
the rapid i>re])aration of virulent rabies virus. 

The relation between fowl plague and rabies, W. Kosentital {(hiihl. B<dd. 
[etc.], 1. AOt., (Irifj., 40 (190o), So. tB, pp. 204 - 200 ), —In the author’s study of this 
disease it was fouml that subdural inoculation of fowls with the virus of fowl plague 
produced death within a short time with violent symptom.s re.sembling rabies. It is 
Ixilievcd that some relation.ship exists between rabies and fowd plague. 

Prosthogonimus cuneatus in hens’ eggs, K. WolffhOgkl (Ztschr. lafectdnis- 
kraok. u. Ihpj. Jlaustiere, 1 {lOOd), So. 1 , pp. 21-25 ).— In the white of the hens’ (‘gg 
4 .specimens were found of a trematode worm belonging to the species Prosthogonunus 
Cixnealus. They were below the average in size, |H^rhaps on account of the unusual 
situation for these parasites. In the same egg a small amount of food material was 
found which had become inclosed within the egg shell during the formation of the 
egg. Attention was called to the possibility of such parasites gaining entrance to 
hens’ eggs during their formation. 
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Irrig^ation on the farm, A. S. Kenyon (Jnnr. Ihpt. Agr. Victoria^ S (190~))^ No, 
10^ pp. ph. Jigs. G). — A description of local methods of irrigation at Don¬ 

caster, a fruit-growing district 10 iniK‘S from Melbourne. 

The water for irrigation in this district is usually stored in small reservoirs built 
across gullies or on hillsides by the farmers. The author describes methods and 
<letails of construction. He a<lvises “fallowing, with subsoil stirring, and fre(iuent 
harrowing of the surfa(*e to conserve and carry forward much water from one season 
to the next; but shows that “each farmer can carry out for himself works j)roviding 
s<mie small amount of irrigation, utilizing for that purpose water which otherwise 
would have been mainly dissipated in the air without going into the ground for use 
by the plants.” 

Th(^ <luty of water varies from 2 in. for some kinds of trees to 86 in. for perennial 
fodder crops such as alfalfa, (iood drainagt‘ is found to be essential on irrigated 
lands, 'rhe annual rainfall is about 2(> in. 

The irrigation of La Campine, T. Leuexs (Srpuralv/rom Ann. Trav. Pub. Jklg., 
/.sv/7. No. .5, jtp. .~).')^ Jigs. ig). — This report, written by the engineer in charge, describes 
the territory concerned, the former effoits to reclaim it and ))n ride canals for trans¬ 
portation, the present s\>;t(‘m, and methods of api>lying water. 

The entire area involved is about 6,0(0 acres. The writer ])oints out the difficulty 
of using the same canal for both transportation ami irrigation, and cornffiides; 
“Where continual navigation mu.«t be i)n»vided for it will always )>c wise to avoid a 
canal serving the double purpose of navigation and irrigation. It is hard to recomdle 
the requir(*ments of industry and of farming.” The report incliules a technical dis¬ 
cussion of water measurements, and four folding plates are given showing modules, 
<listributing systems, and a map of the canals. 

Notes on irrigation in South Africa, C. D. II. Br.vink {Transvaal Agr. Joav.^ 
4 (i.W), No. IG, pp. — A paper read before a scientific society in Johannesburg 

for the purpose of encouraging the practice of irrigation in South Africa. The author 
<liscusses the duty of water and the ]>roblem of alkali or “brak” soils, drawing 
largely on American ami other .'roun^es in the aUsence of local data. 

By comparison with similar conditions a duty of 285 acres per cubic foot j)er second 
is estimated. The inten*sting local contribution is a table of land values for dry and 
irrigated lands in the Caj)e Colony. Dry land runs from 4s. to i:i2, averaging 
roughly €8 lOs.; while irrigated land is (pioted as high as c£250, a rough average of the 
(luotations being £88 i)er acre. The author concludes that £20 per acre may be safely 
invested in irrigation w(»rks, biit urges that only the most pnunising schemes shouhl 
as yet be attem])ted, leaving the larger projects to develop later after more experience- 
has been gained. 

The work of the hydrographic branch of the Geological Survey ( V. S. 

(Ivol. Snrvvg Aim.' Rpt., :^G [1904-’))^ pp. lG0~J24j pi. h fiv- D '—A brief statement of 
the Helds covered and of the work undertaken in all i)arts of the United States. 

The work of the Beclamation Service of the Geological Survey (I \ S. (ieol. 
Snrreg Ayin. Rpt., 'Hi {1904-r))^ pp. ^49-i^99) .—X summary of the projects undertaken 
under the Reclamati»)n Act, giving the location, approximate area of land, and 
approximate cost of each. 

Contributions to the study of drainage, E. Risler and G. Weuy {Ann. Inst. 
Nat. Agron.j S. scr., 4 {1903), No. 1, pp. S3, dgms. J).-—The measurements reported 
in this article were made in the years 1867-1876 on a plat of ground carefully selected 
for “rigorously normal conditions.” They show the relations between rainfall, 
ilrainage, evaporation, and temjH^rature of the air. A table covering the years from 
1873 to 1876 is given showing the daily rainfall and runoff of the drains. 
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**The quantity of water discharged by the drains is lowest during the active 
period of vegetation from April to September,’* due apparently to the transpiration 
by plants, and does not closely follow increased rainfall. The average monthly dis¬ 
charges for ten years are platted with the rainfall, temperature, and evaporation, 
showing that the drainage increases as temperature and evaporation decrease, the 
maxima occurring in December and March. But annual means of these (quantities 
platted for a 10-year period show similar curves throughout. 

The work rests on the supposition of an impervious subsoil, evaporation being 
taken as the difference, be tween rainfall and the combined loss by drainage and 
transpiration, the latter being obtained by weighing the dry matter pn^duced and 
multiplying by empirical constants as determine<l by M. Kisler. 

Sedimentation: Its relation to drainage, J. Dappert (Engin, Xeivs^ 56 
^1906)y No. 5, J)p. 135y 126).^An abstract of a paper presented before the Illinois 
Society of Kngineers and Surveyors in January, 1906. 

From his experience with over a hundred drainage districts the author has found 
that open drains are invariably subject to filling up with sediment, from the wash of 
high-land streams, or from the sloughing and caving of banks, regardless of the 
grades employed, lie recommends as preventives that ditches be dug wider and 
deeper than required, to allow for sloughing of the slopes; that tile-drains should bo 
given several feet outfall into the ditch; that curves be avoided, and waste banks be 
put well back from the edge of the ditch; that concrete walls be used at tile outlets 
and where surface water enters, and that willows and other water-loving trees should 
be cut out. Regular inspection and repairs are indispensable. 

In conclusion he adds: “ With all these things done, and even well done, the open 
ditches will yet require frequent recleaning, but their period of efliciency can be 
greatly extended by their proper care and management. Lastly, I reiterate, do not 
build an oj)en ditch where a tile-drain, pipe, or conduit can possibly be einployetl.** 

Proceedings of the Second Annual Iowa Stat^ Drainage Convention (Ames: 
Iowa Drainage Assov.y 1905y pp. 65y figs. 7).—This report includes a paper by C. G. 
Elliott on drainage assessments, damages, and taxes, and the relation of drainage 
projects to roads and railroads; an address by R. M. Wright on the new Iowa drain¬ 
age law, with particular reference to the constitutionality of the exercise of eminent 
domain by drainage systems; a paper by A. Marston on road drainage, describing the 
work of the State highway commission; an address by D. A. Kent on tile drainage, 
especially for corn lands; an article by L. E. Ashbaugh on the reclamation of mean¬ 
dered lake beds by drainage; and a paper on the relation of soil to underdrainage, 
by W. H. Stevenson. 

Third report on the highways of Maryland, A. N. Johnson (Md. Geol. Survey 
[Rp/.], 5 (1905)y pp. 145-2 18y pis. 4, fig«> 4)- —This report includes a progress report 
of work done by the counties under the direction of the State geological survey, cost 
data for road building in different localities, an account of laboratory tests of road 
materials, and a set of standard specifications for earth, macadam, and telford roads. 

A new method for tensile tests of cement is used, in which the cement is molded 
in the form of a ring, which is broken by hydraulic pressure applied by expanding 
a rubber tube inside the ring, in a machine of special design. An outline of a sug¬ 
gested county-road law is given, providing for three elected county road commia^ion- 
ers and a <x)unty road engineer with a permanent staff of supervisors. 

Building the new barn, A. P. Ketchen (Bpl. Farmers* Jnsts. Ontarioy 10 (1904), 
pt. ly pp. 82-95yfigs. The author considers in a popular manner the approved 
methods of building foundations, basement walls, doors, windows, and floors for a 
large barn. The question of ventilation is fully discussed. , 

Machinery in agriculture, Stange (Vriljschr. Bayer. Landw. Rai.y 10 (1906), 
No, 4, pp, 599-60S), —A review of a work by Dr. Alex, Lang (Berlin: Geo. Siemens, 
1904). 



AemCtriitUBAL EDUCATION. 

Statistics showing the distribution of machinery of various kinds among farms of 
different sizes are given, indicating: that few farms under 12 acres use farm machin- 
ery (power mac^hines, seeders, manure spreaders, and mowers), and less than half of 
those from 12 to 50 acres. Dr. I^ang has prepared cost data showing the actual sav¬ 
ing in manual labor effected by the use of machines, having collected information 
from farmers. It is pointed out that experiment station tests fail to show the actual 
difficulties encountered in various soils and with unskilled management. 

A grasoline-motor-propelled roller (*S'ci. Amer, Sujk^ 61 (1906), No. 1571, p. 
i^517^, fig. 1 ).—A small and compact 3-ton roller which can be weighted with 10 
cwt. of water by filling the back roller. Two speeds are provided, and the machine 
is readily reversed, making it adaptable to all kinds of road work. It is made in 
England, and is said to be the first application of gasoline for a roller. 

Producer gaa and gras producers (Tra/lemian, .54 (1906), No. 9, pp. 114, 115 ).— 
A paper read before an engineers* society by S. S. Wyer, giving an outline of the ori¬ 
gin of producer gas, and modern methods of making and (‘leaning it for use in gas 
engines. The writer believes that “it presents the easiest and most practical solu¬ 
tion of the elimination of the smoke nuisance. It will also show a marked economy 
in labor, fuel, and water consumption, standby and distribution losses, and the 
handling of peak loads . . . and the time will soon come when we will have pro¬ 
ducer gas locomotives and portable engines.** 

AGRICULTURAL EDUCATION. 

Second International Congress of Agricultural Education (^. Cmg. Internal. 
Enmg. Agr., 1905, vols. 1, Raps. elD(tc. PrH.,pp. 60S; S, Compt. Rend., pp. 16S ).—This 
is a report in two volumes of the work of the Reciond International Congress of Agri¬ 
cultural Education, held at Liege, Belgium, July 28-29, 1905. 

Volume 1 contains reports and.preliminary documents relating to the work of the 
4 sections: (1) Higher agricultural education, (2) secondary agricultural education, 
(3) popular agricultural education, and (4) various means of disseminating informa¬ 
tion concerning agricultural science. In the first and third sections are given reports, 
opinions, and resolutions presented or adopted at 7 preceding international con- 
gresse.s of agriculture and at the First International Congress of Agricultural Educa¬ 
tion, held at Paris in 1904. In the section on higher agricultural education 35 pai)er8 
were presented by delegates representing 14 countries of Europe, the United States, 
Japan, and the German colonies. In these papers are discussed systems of agricul¬ 
tural education; the work of particular agricultural institutions; agricultural courses 
in general; and particular phases of instruction in agriculture, such as agricultural 
mechanics, economic entomology, zootechny, tropical agriculture, rural economy, 
zoology as applied to agriculture, eU\ 

The papers presented at the section on secondary agricultural education differ 
materially from those presented at the first section, in that only one of the 11 papers 
discusses the work of a particular institution (the Provincial School of Agriculture, 
Barcelona, Spain). The other papers are taken up with discussions of the educa¬ 
tional value of secondary courses in agriculture, desirable features of such courses, 
qualifications of teachers, agricultural schools for women, etc. 

At the section on popular education 20 papers were presented. These discuss such 
topics as traveling schools, agricultural instruction in primary schools, courses for 
farmers, cx)ur8es in agriculture for soldiers, and the service of agronomes. The 
papers presented at the fourth section are devoted to the discussion of reading circles, 
agricultural libraries, agricultural journals, lantern slides, lectures, and other means 
of disseminating information. 

Volume 2 of the report is taken up with the proceedings of the congress. 
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What a university farm is for, L. H. Bailey (California Sta, Giro. 15, pp. 4), — 
All excerpt from an acMress previously referred to editorially in this journal 
(E.S. R., 17, p. 21t>). 

The prospect for education in horticulture, L. H. Bailey (Reprinted from l^c^^ 
A’, y. Jlort. Roc. I^or., 51 (luOil), pp. 7). — A i)aper presented before the Society at 
its annual meetinj,^ in January, and published as a st'parate from the proceedings. 

The author holds that at present our colleges are trifling with the subject of horti¬ 
culture and teaching those things that are easily demonstrable rather than (entering 
into the core of the matter. The college department of horticulture should have at 
least tliree strong divisions—pomology, floriculture, and the nursery business. The 
laboratory work in each of these departments should cover the whole theory and 
process of the given art. The j»omological division should be a laboratory of perhaps 
50 aiTcs of actual orclumls, in which every phase of the work from start to linish 
might be in natural operation. Floriculture as well as the nursery business should 
be taught by men not only thoroughly grounded in the j)rinciples of these subjects, 
but skilled on the craft si<le as well. 

The manufacturing side of hortit‘ulturt‘, such as canning, preserving, and evaporat¬ 
ing vegetables and fruits, making jellies, juices, and t)ther sei*ondary products, is not 
yet taught in any institiiticui, and sooner or later must form a part of the instructi(»n 
in the <lej)artment of horticulture. The higher institutions of learning, it is held, 
should teach the trades, or teach in preparation for them, as well as the i>rofessions, 
providing, always, that the method be such as to educate broa<lly at the same time. 

Farmers’ institutes (Ohio Sta. Circ. 4ft PP' 4 )>—A list of station officers and the 
subjects each is jirepared to discuss at farmers* institutes. 

Why the friends of ag:ricultural progress believe that agriculture should 
and will be taught in the public schools, A. (*. Thvk (California Sta. Circ. 17, jtp. 
14)- —A paper read at the joint session of the (’alifornia Teachers’ Association and 
the State Farmers’ Institute at the rniversity of California, December 2h--2!), 1905. 

The subject is discussed from two points of view: (1) The economic, social, and 
educational needs of agriculture and agricultural pcoj>le as related to the jiresent civ¬ 
ilization, and (2) the }»edagogical re<juiremcnts (»f a school system which shall lie 
adapted to the masses of jicoplc in a <lemocratic arnl industrial 8tate and to the sym¬ 
metrical culture of the mind and body of the human child. 

Agriculture in the common schools, J. II. Bukohd (Soath. Workman, ii5 (AW), 
No. 2, pp. 107-111). —.\n address delivered before the North Carolina Teachers’ .\sso- 
ciation at Cireensboro. 

Elementary agriculture, A. B. Gkaiia.m (Normal Instr. and Teachers' World, 15 
(1906), No. 4, pp- 9-11,fi[js. 5). —This is a i)lea for nature study and agriculture in the 
rural school. It includes a discussion <jf the nature of work to be undertaken, sug¬ 
gestions for correlating agricultural work with geogra])hy, arithmidic, languagt', 
drawing, and the social life of the ]m]>il.s, and hints concerning the training of teach¬ 
ers for such work. 

Teaching of agriculture in public schools, T. L. Lyo.n ( Univ. [A>5r.] Jour., 
^ (1900), No. 5, pp, 6,7). —After commenting briefly on the lack of instruction in 
rural schools relating to the lives and occupations of the pupils, the writer gives two 
reasons why agriculture should be taught in high schools. “ First, it contains the 
material w ith w hich to build a course of study second to none in educative and esthetic 
value; and, second, it may treat of a line ot work vastly more })ractical and tangible 
than any other to the agricultural people of our State.” 

In.struiction concerning soil and soil moisture is mentioneil as of the greatest impor¬ 
tance for Nebraska conditions, this to be followed by some attention to field crops, 
stock raising, dairying, and horticulture, keeping in mind that special emphads 
^hould l)e given to those phases of agriculture most in vogue in the homes of the 
particular parts of the State in which the students live. Well-directed laboratory 
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work is mentioned one of the means whereby school work may he freed “from 
its mechanical j^rind—its repetition of words and sentences without tlie thought 
content.” (Jeneral suggestions concerning the nature of laboratory work are given. 

The advisability of agricultural education in elementary schools, L. II. 
Bailky (Afp\ of pp. 03-VJ0 ).— This includes an a<ldress by L. II. Baih\v, 

with discussion. 

The first si)eaker, in giving reasons why young men leave the farm, suggested lack of 
business opportunity on the farm, ambition for large things, opportunity to work f(jr 
others without financial risk, the attraction of more money, slu>rter Ivmrs, and social 
and intellectual entertainment in the city, and the iidluence of his early teaching. 
This last includes parental influence, that of the jjrcacher, and that of the b'acher. 
The farmer often deplores his own business, the preacher until <|intc recently has 
confined himself largely to the sphere of morals and religion, and the teacher, as a 
rule, has very little touch with rural affairs. She has been trained from the town and 
city j)oint (»f view, and the hooks she uses employ not the ])rohlems of the farm, hut 
the j)r()l)lems of the city. Suggestions for remedying some of the faults of teaching 
are poiiiti‘d out and reasons given for teaching agriculture. 

Hints and helps for young gardeners, H. 1). IIemknwav {Hartfoni, ('omi., luofj, 
jtp. Jif/K. i/, tlyui. 1). —A gui<le for school and home gardeners intende<l for those 
who are young either in years or in ex])erienee. 

Following an introductory chapter in which the value and influence of gardening 
are discuss(*d, chapters on the following subjects are given: How to plan the ganlen, 
s(jil tillage, how to test see<ls, how to plant, how to dig and set trees, how to make a 
hotbed and care for the same, strawberry culture, asparagus (ailture, and window 
gardening. The chapter on how to ])lant contains planting tables for vegetables and 
flowers in which is condensed much valuable information concerningtbe time, ]>lace, 
an<l manner of planting; how long it takes each plant to produce flow'ers and mature 
seed or to ])ro<hu‘e edible jwrtions, and in the case of vegetables' what part is eaten, 
liow it is prepared for eating, and what the cultivation of each plant teaches. 

A course in nature study, F. L. Stevkns and Mrs. F. L. Stevens (.V. C. tState 
SnpL P((h. Jnstr., Teochecs' Bid. jip. dJ ).—An outline is given for nature-study 
work by months, extiMiding tlirough 7 grades of elementary school work. This is 
followed by suggestions for elaborating the nature-study outline, in w’hieh one lesson 
is treated in considiTahle detail. 

It is recommeiide<l that during ea<-h month at least one lesson be conducted 
upon each of the following subjects: Plants, animals, soil, ami sky. The object of 
the work, as stated in the introduction, is not i)rimarily to give information or knowl¬ 
edge, hut “to arou.'^e an interest m nature; to put the pupil in a sympathetic attitude 
toward nature for the jmriujse of increasing the joy of living.” 

How to teach the nature-study course, J. Deakness ( Toronto: Co)))>y Clark' Co.y 
Ltd. [/.9a7],y>/>. dOO, })Is. Jhjfi. 4!^ diini. 1). — This is a text-hook i)rei)an‘d to aid 
teachers in presenting that part of the preserd)ed school coursc.s of Nova Scotia, 
Ontario, and ^Manitoba relating to nature study and school gardening. Xature study 
is first treated in a general way and tlien taken iij> with refereiu'c to the prescribed 
eour.-es which are outlined by grade.s and subject-matter. A list of publications 
useful for study ami reference is given. 

Nature study with common things, M. H. Cakter {Xcw York, Cincinnati, 
Chicayo: Atnerican Book Co., 1904, pp- l‘>0, fdn. Id). — This is a laboratory guide of 
nature study treated from tlie viewpoint of elementary science. It is intended for 
pupils in fourth, fifth, or sixth years of city schools. 

Studies of 17 common fruits and vegetables are presented, each to lie-examined 
in its entirety, in cross section, and in vertical section. There is a sameness of 
treatment throughout, and, in the author's own words, “many of the observations 
the pupil is called uixiii to make in these lessons bear upon no conclusion. They 
make no attempt to explain anything but are for the sole piirjiose of being made.” 
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Bzperiment Station Work, XX X II I ( U. ,S. Depl. Agr., Farmer^ Bui. $44y pp. 

—This number containa articlea on the following subjecta; Handling seed 
corn; adaptation of seed corn; effect of root nodules on composition of crops; fumi¬ 
gation of nursery stock; cooking quality of potatoes; food value of cottage cheese, 
rice, peas, and bacon; methods of feeding poultry; extermination of cattle ticks; and* 
covered yards for cows. 

The sanitation of a country house, II. B. Basiiore (New York: John Wiley ctr 
Sons; London: Chapman d* Hally /id., 1905y pp. VI^IOS; rev, in Nature [Lmidon], 7S 
(1906)y No, 1897yp, ^87),—A short nontechnical treatise on the sanitation of the 
American country home. 

Farm hygiene, P. Kkonaiu) and P. Portier (Hygiene de la Ferme, Paris: J. B, 
Baillihe A Son, 1906y pp. 477, Jigs. 168; rev. in Mois Sd,, 8 (1906), No. 8, p. 7 ).— 
One of the volumes of Encyclopedic agricole published by G. Werv. 

Accessions to the Department Library, 1905 ( U. S. Dept. Ayr., Library Hal. 
58, pp. 64). 



NOTES. 


Connecticut Storrs Station.—C. 1). Jarvis, a graduate of the Ontario Agricultural 
College ami of the University of Toronk), who has been pursuing advanced work at 
Cornell University, has been appointed assistant horticulturist to the station, and 
entered upon his duties early in June. II. D. Edmond, instructor in chemistry and 
physics in the college, has been appointed station chemist. 

Hawaii Station.—A proclamation has been issued setting aside lands at llamakua, 
Hawaii, for a tobacco farm. Experiments to cover three years are ])lanned, which 
will be carried out nn<ler the direction of the Federal station. The funds for carrying 
on the farm are to be supplied by private parties. 

Louisiana Stations.—Clifford VV’aldron, farm manager at the sugar station at Audubon 
Park, lias resigned to accept a position in connection with an extensive sugar estab¬ 
lishment in Antigua. He will be succeeded by A. E. Dodson. Dr. G. I). Harris, of 
Cornell University, ha.M been electe<l to the chair of geology in the State University, 
and will divide his time between university duties and the direction of the geological 
survey of Ixiuisiana. 

Maine University and Station.—The “Maine Farming Special,” run under the 
auspices of the colU^ge<d agriculture and the experiment station over the Bangor and 
Aroostook Kailroad, proved a great success. Thirty-one stops of two hours each were 
made, and eleven evening exhibitions were given. More than 20,000 people visited 
the train and listened to the addresses. A similar trip was run over the Maine Cen¬ 
tral Railroa<l in June. 

The university is giving increasing attention to agricultural extension, and A. W. 
Gilbert, a graduate of the Massachusetts Agricultural College and of Cornell Uni¬ 
versity, has been jJaced in charge of this work. Reading and correspondence 
coui-ses on sixteen different topics are now offered. Efforts are being made to intro¬ 
duce instruction in agriculture and forestry into all of the normal schools of the State. 
It is now taught in the normal schools at Castine and Gorham, and it is planned to 
start the work in a small way next year at Fort Kent, Presque Isle, and Farmington. 
Small tree nurseries will be started at each of the normal schools. The university 
will offer at its summer school, July 2 to August 3, a course in nature study for 
teachers. 

VV. M. Munson has been relieved of his duties as professor of horticulture in the 
university, and will devote his whole time to experiment-station work. His title in 
the station has been changed to orchardist instead of horticulturist. L. H. Merrill, 
professor of biological chemistry, will hereafter give his entire time to the station as 
chemist, A. C. Whittier, assistant chemist at the Massachusetts station, has been 
appointed assistant chemist to the station, and Miss Joanna C. Colcord assistant 
chemist, in place of I. Nurenburg, resigned. Roydon Hammond succeeds Bessie G. 
Tower as seed analyst and photographer. 

New Jeriey College and Stations.—The legislature has appropriated $24,000 for the 
establishment of short courses in agriculture, and $6,500 for the maintenance of the 
same; The college also received $27,000 due on scholarships for 1902-1905, ancl 
$12,000 on scholarships for the present year. The station was given an approprie- 
tion of $500 for the inspection of Paris green, and $13,500 for work on the extermi- 
tiation of mosquitoes. 
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Cornell University. —Tho travelinj; suiiimor school of agriculture has been post¬ 
poned, the requisite number of students not having complied with the requirements. 

North Carolina College and Station. — (\ W. Burkett has resigned his jiosition as 
professor of agriculture in tlie college and agriculturist in the station, and will have 
charge of short agricultural courses at Ohio State T^niversity. 

C. B. Williams, who has been i‘onneeted for a number of years with tield-cnj^) 
work of the test farms under the State deparirnent of agriculture, has lieen added to 
the station staff. Provision has been made for an additional worker in plant breed¬ 
ing and forage crojis, for a tobacco specialist, amj an assistant in ])lant diseases who 
will give his entire time to the investigation (»f this subject. 

Franklin Sherman, jr., formerly entomologist in the State department of agricul¬ 
ture and the (‘xpt‘rinient station, who has been coiinectc'd with the Ontario Agri¬ 
cultural College during the ])ast year, has returned, and R. S. Woglum, who has 
been acting entomologist in his absence, will be retained as his assistant. R. H. 
Ilar]>er andO. L. Bagley, assistant chemists, have resigned, to take effect September 1, 
and W. A. Syine, a former graduate of the college, has been ap])ointed in this ])osition. 

Ohio Station. —Because of the increasing aIministrative work of the station, the 
office of assistant director lias been estabrnhed, and L. II. (loddard, experimentalist, 
has been appointed to that position. AV. F. Pat(‘, formerly as.sistant chemi>-t in the 
rniveraity of Illinois, and L. L. La Shell have been appointed assistant chemists, 
and (1 II. Kyle assistant agronomist. 

Oklahoma Station.—John Fields has resigned the directorship of the station, to take 
effect October 1. This steji has been in contemplation for s(‘veral months, and is to 
enable IdiU' to give attention to private interests. 

Oregon College and Station. —Mrs. Clara II. Waldo, of Macleay, has succe<‘de<l 
AVTlliam F. Yates as a member of the boar<l, and Austin T. Buxton, of Hillsboro, has 
Hucceeded B. (r. Lcedy. C. I. Lewis has b(*en appointed horticulturist in the station. 

South Dakota Station. —Frank A. Norton, assistant chemist, has resigned and has 
become associated with a laboratory for canning at .Vspinwall, Pa. 

Utah College and Station. —Funds havelH‘en set asi<le f<»r the completion of the untin- 
ished wing of th(» cattle barns and for the erection .of an additional greenhouse. 
R. Clark, professor of animal huslKindry, has resigned to accept a [>osition with 
the Alontaiia Colh^ge arnl .'Station, ami ,1. T. Caine, a graduate of the college, hae been 
api)ointe<l ill hi.s i)lace. J. W. Bolte, poultry manager, has accepted a position at the 
Rhode Island Station. ,1. A. Crockett, instrmdor in dairying, lias also re-signed to 
engage in ])rivate busiiu'ss. I’’. D. Ball, entomologist, has been grante<l leave' of 
absence for one year to pursue* his studies. 

Vermont University and Station. —The corner stone of Morrill Hall, the new agri¬ 
cultural building, was laid June 2d. W. J. M<»r8(*, assistant professor of botany, has 
been appointed vegetable patliologist to tlie Maine Station and will enter upon his 
duties July 1. 

Virginia College and Station. —D. O. Nourse, agronomist, retire<l at the close of the 
present college year, after many years of service, to engage in privati* business. 

Washington College. —A four-year course in veterinary science has been established, 
leading to a bachelor’s degree. 

Wisconsin University and Station. —James Milward has been appointed a.ssistant in 
horticulture, to take effect July 1. Le.slie II. Adams, for many years farm superin¬ 
tendent at the college and station, ha.s .«evered his connection with the institution. 

According to a note in Science, plan.s for an agronomy building and an agricultural 
engineering building have been completed, and contracts for their erection are now 
being made. These contracts will provide for their completion before the (beginning 
of the short course in agriculture next winter. 

Wyoming Station. —R. K. Hyslop, a graduate of the University of Wisconsin and a 
postgraduate of the University of Missouri, has been appointed agronomist and will 
begin work July 1. 
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Hampton Normal and Agricnltar%l Institute.—The Shellbank^ Farm, whirh lian 
hitherto been eondiicted almost entirely on a eoniinercial basis*, has rei*ently been 
tnrruMl over to the agricultural department under the direction of Prof. K. ('. Bishop, 
and will lu'iiceforth be utilized larj^ely for the instruction of agricultural students. 
A special three-year course has l)een inaugurated for those who wish to take agricid- 
ture as their main work, and i‘ach ]>ov who undertak(‘s the course will put in seven 
hours of every school day in actual Held work umler the direction of an instructor, 
and will also receive two hours of theoretical agriculture and occasionally some night 
work. 

Policy of the Carnegie Foundation.—The trustee-* of the Carnegie Foundation for the 
A<lvancement of Teaching have announce*! the policy of the hnindation, through an 
article by Henry S. Pritchett in E(Uiratnnt<tl ltrrU>w for June, 190f). The question as 
to the admission of State institutions to the benefits *)f the foun*lalion has been left 
t*) be deci<led at the annual meeting of the trust**es in November next. 

In this connection it is re(‘ognize<l that “from the standpoint of ediK'ation there 
are serious objections to the recognition in a State like \Vis(!onsin, for example, of a 
modest colleg*' and the omission of the great State univtirsity, which is the real center 
of high e<lucation. On the (»ther hand, an important question of general public pol¬ 
icy is involvinl when a ])rivate agency steps in betwtvn the Stat*‘ and an institution 
^^hich th*^ State has founded and controls. For nearly a half cemtury the great State 
universities in the (’entral West have labore*! to establish the principle that higher 
(Mlucation in their respective States is to be maintained by the State itself. This 
I)rincit*le has been established, and these uni\ei>ities are soon to be in iM>ssession of 
the larg*‘st incomes which any instituti*»ns in America receive. The Statt‘ may, 
th**refore, fairly he expecte*! to provide a retiring-pension system for it.s own 
prof* W)rs.“ 

The <locision of this matter will be awaite*! with much interest, as it will affect a 
large proportinu of the workers connected with the agru'ultural colleges and expt*ri- 
ment stations *>f the country. 

The International Agricultural Institute.—A recent 'Yitimber of licrue Srienfifitjua 
states that in spite of iiessimistic ])redictions the future of this Institute is assure*!, 
siiuje the following (Countries have signifie*! their intention to cooperate in its estab¬ 
lishment: Italy, France, Fnglaml, Kussia, (Jermany, Austria-Hungary, Fnite*! States, 
Jatnin, Belgium, Holland, Switzerland, Spain, Portugal, Denmark, Sweden, Hreece, 
Luxemburg, Servia, Bulgaria, Egypt, Persia, ^Mexico, E<iua<lor, rrnguay, Nicaragua, 
Cuba, an*l San Salvador, and (jther powers have signified their intention *)f c*3operat- 
ing. It is expected that, in accordance with tl^ wish of King Victor-Emmanuel, 
the new palace in Home will be completed in 1907, and the follow’ing year the W’ork 
of the Institute will commence. 

Agriculture at Cambridge University.—The boar*! of agricultural .'-tudies reports 
that the Worshipful Company *)f Drapers, to w hom it is already indebted for the 
endowment of the idiair of agriculture, has offered $20,000 toward the buildings 
required by the agricultural deiiartinent, on <*ondition that an equal sum be raised 
by the end of the year. Pledges of $o,000 each have already been received from 
four persons. 

Agricultural High School of Berlin.—A chair of fishery and fi.sh breeding has be.^n 
estalilished at the Agricultural High School of Berlin and will be occupied by Dr. P. 
Schiemenz, director of the MiiggeLsee Biological Station, which now' becomes a 
department of the Agricultural High School. 

Agricnltural Continuation School in Germany.—The first agricultural continuation 
school in the Province of Brandenburg was opened at Jessern last November and 
continued until the end of March. Fourteen stinlents were in attendance, and the 
high grades which they maintained in the examinations at the close of the term 
indicated that the experiment was entirely successful. The subjects taught were 
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chemistry, soils, fertilizers, and feeding. It is planned to supplement the winter 
oourses by Sunday afternoon lectures during the summer months, and to keep some 
oversight of the students in their practical work at home. The school was opened 
at the request of sons of property owmers in Jessern and Goyatz, who also bore the 
cost of instruction. 

School of Agrioultiire, Cedara, Natal. —^The Cedara School of Agriculture, which was 
opened to students in the spring of 1906, provides a 2-year practical course in which 
students spend about 4 days a week in practical work in the field and workshop, and 
the remainder of the time in the study of such subjecfe as forestry, horticulture, dai¬ 
rying, veterinary science, entomology, agricultural chemistry, mathematics,^book¬ 
keeping, and surveying. The school is provided with a new’ building containing 2 
stories and a basement, the latter devoted to laboratories, kitchen, etc., the firdtfloor 
to dining hall, library, and offices, and the second floor to dormitories and a large 
lecture hall. 

Children^i Com and Cotton Contest in Georgia. —The Georgia State College of Agri¬ 
culture and Mechanic Arts has arranged for children's contests in growing corn and 
cotton during the summer of 1906. These contests are open to schools or to pupils 
growing corn or cotton at home. County exhibits of the crops grown will be held 
during the month of October prior to the State Fair, and the contestants winning 
prizes in the county contests will be allowed to send their exhibits to the State Fair 
to enter competition for State prizes. 

Irish Training School of Domestic Economy.— The Department of Agriculture and 
Technical Instruction for Ireland announces that in July, 1906, it will award 10 open 
scholarships and 10 limited scholarships to assist domestic economy students at the 
Irish Training School of Domestic Economy, Dublin. These scholarships will entitle 
the holders to free admission to the full course of training for teachers of subjects in 
domestic economy. Arrangements have also been made by the Department for the 
reception of a small number of students at St. Mary’s Convent of Mercy, Portumna, 
to pursue studies in dairying, poultry keeping, horticulture, household management, 
cookery, laundering, etc. 

||fc»nthly Weather Review. —The editor of the Review^ Prof. Cleveland Abbe, U. S. 
Weather Bureau, invites librarians of agricultural institutions to inform him promptly 
as to what numbers or volumes of the Reiiew are needed to complete their sets of 
this periodical. He will be glad to supply the necessary numbers and volumes as far 
as possible. 

MisceUaneons. —A bill appropriating $80,000 to St. Lawrence University for the 
establishment of an agricultural course and $12,000 for maintenance has been passed 
by the New York legislature and signed by the governor. 

According to Mark Lane Express^ the establishment of an agricultural college for 
Devon (England) is being considered under the Seale Hayne bequest. 

Hon. W. T. Harris, commissioner of education, has resigned, and Dr. E. E. Brown, 
professor of the theory and practice of education in the University of California, has 
been appointed his successor. 

Director M. A. Scovell, of Kentucky received the degree of doctor of philosophy 
from the University of Illinois at commencement. 

Dr. W. C. Sturgis, formerly botanist at the Connecticut State Station, has )jeen 
appointed dean of the new school of forestry, established in connection with Colo¬ 
rado College, to which reference has previously been made (£. S. R., 17, p. 722). 

H. D. Hemenw’ay, for a number of years director of the School of Horticultore, 
Hartford, Conn., has severed his connection with that institution and during the 
will ^conduct a course in nature study for teachers in the Woodland Farm 
Oftmp School, at Westchester, Conn. 
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The friendh of agriculture will learn with sincere regret of the death 
of Hon. H. C. Adams, of Wisconsin, which occurred at Chicago, 
July 9, 1906. 

Mr. Adams had shown himself to be a most earnest and intelligent 
friend of agricultural progress, whose varied interests had for many 
years received his active cooperation and support. As a member of 
the committee on agriculture of the House of Representatives, he 
brought to his work wide familiarity with the conditions and needs of 
agriculture, and judgment as to the means of accomplishing the 
desired ends, which made him an extremely useful man to the country 
at large. He was liberal and broad-minded in his conceptions, and 
active and aggressive in urging what he conceived to be for the com¬ 
mon good. Although he took a prominent part in all matters relating 
to agriculture during his period of service in Congress, his success in 
securing the passage of the act for the further endowment of agri¬ 
cultural experiment stations stands out as a conspicuous feature of his 
public career, and has made him a National figure. This act placed 
him among the great benefactors of agriculture, along with Morrill 
and Hatch, and will serve as an enduring monument to his memory. 

Mr. Adajns’ avowed intention when elected to Congress was to 
secure an increase of the appropriation for agricultural experiment 
stations. In this effort he showed not only an intelligent appreciation 
of the stations’ work, but of the higher work in agricultural science, 
which must needs be quite limited under existing appropriations. 
Although not a student of science, he had become thoroughly imbued 
with the important relations of science in the development of agricub 
ture, and he entertained high ideals for work on the frontiers of agri¬ 
cultural science. 
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The successful passage of the act which bears his name, after sev¬ 
eral years of labor in its behalf, was a matter of great satisfaction to 
him, and he took a keen interest in the preparations for its use. He 
was called just as the stations were coming into the realization of its 
benefits and before work under it had fairly been instituted. In the 
death of Mr. Adams the Federal Department of Agriculture, the 
experiment stations, and agricultural progress as a whole lose a strong 
and efficient advocate and supporter. 

The appropriation for the U. S. Department of Agriculture for the 
fiscal year 1907 nearly reaches the ten million mark. The regular 
appropriation amounts to $9,560,440, and to this is added emergency 
appropriations aggregating $372,500. The grand total, $9,932,940, 
represents an increase of $3,050,2.50 over last year. 

A large proportion of this increase is, of course, due to the funds 
provided for carrying into effect the new meat inspection law, but 
apart from this the appropriation is larger than last year by over 
$900,000. Most of the changes came independently of the Depart¬ 
ment and as the result of popular demand, the emergency appropria¬ 
tions and a considerable number of other items being urged by out¬ 
side interests. As a matter of fact, the tobil appropriation, cx(‘Iuding 
the increased amount for meat inspection, exceeds the estimates of 
the Secretary of Agriculture by $156,730. 

The act embodies an unusual number of new features, several of 
which arc of interest as inaugurating new policies. Jt marks a growth 
of confidence in agricultural work and in the Department, and voices 
an increasing sentiment for Governmental supervision of certain large 
undertakings, administrative and otherwise, which affect the whole 
country and are not at present provided for by local agencies. 

The Bureau of Animal Industry now leads all other branches of the 
Department in the amount of its appropriations—$3,946,980. This 
figure does not include an emergency appropriation of $82,600 for 
experimental work looking to the eradication of Texas fever ticks, 
which is to be carried on in cooperation with State authorities. The 
chief interest in the appropriation for this bureau naturally centers 
around the new meat inspection law, concerning which there has been 
so much discussion in the public press. The execution of this law 
will call for material expansion of the bureau’s work in this direction. 
For this the new law makes a permanent annual appropriation of 
$3,000,000. Although no specific amount has been mentioned for 
meat inspection in previous appropriations, about $850,000 a year has 
been expended, so that the net increase for this purpose is about 
$2,150,000, 

Among other new duties the Bureau is authorized to make tests of 
tuberculin serums, antitoxins, etc., of domestic and foreign manufac- 
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ture, which are sold in the United States for the detection, prevention, 
treatment, or curing of diseases of domestic animals; and is also given 
$5,000 to conduct experiments in the diseases prevalent among domestic 
animals in Minnesota and adjoining States, in cooperation with the 
Minnesota Experiment Station, with a view to developing antitoxin or 
preventive vaccines. Twenty thousand dollars is speciall}^ designated 
for ‘‘further developing the dairy industry of the Southern States, by 
conducting experiments, holding institutes and giving object lessons, in 
cooperation with individual dairymen and State experiment stations.” 

The amount appropriated for the Weather Bureau is $1,439,240, an 
increase of $46,250. The work provided for docs not involve any par¬ 
ticularly now features. 

The largest increase, except in the case of the Bureau of Animal 
Industry, is for the Bureau of Plant Industiy, $142,860, making the 
total $919,740. To this should be added an emergency appropriation 
of $105,000 for continuing work against the cotton-boll weevil ])y 
encouraging the diversification of crops and improved cultural methods, 
breeding new cotton, etc. Some of the new features provided for in 
this Bureau are the provision for inspection of grain at certain points 
of export, for which $15,000 is named, a special investigation of pam- 
sites and orchard diseases prevalent in the Ozark Mountain region, 
with a special appropriation of $5,000, the erection of a laboratory and 
office building at the plant introduction garden at Chico, California, and 
$3,500 for the improvement and macadamizing of gravel roadways in 
the Department grounds. The provision for the purchase of seeds 
for Congressional distribution, which was eliminated by the House of 
Representatives but was restored in the Senate Committee on Agri¬ 
culture, remains $242,920, of which as formerly $37,780 is for the 
introduction of seeds and plants from foreign countries. 

The Forest Service is given a round million, which is an increase of 
$124,860 over last year. Under the emergency appropriations $15,000 
is provided for the erection of a wire fence on the Wichita Forest and 
Game Preserve, to provide a range for the buffalo herd presented by 
the New York Zoological Society; and $2,500 for a building on Dismal 
River Forest Reserve in Nebraska. A new and important feature 
affecting the policy of the Government with reference to the forest 
reserves is incorporated in the act. This authorizes the payment each 
year of 10 per cent of the money received from these reserves to the 
State or Territory in which the reserves are respectively located, to 
be expended by the legislature for the benefit of the public schools 
and public roads of the county or counties in which the reserves are 
situated. This provision is looked upon with much favor, as it will 
in large measure offset the loss to the counties due to the withdrawal 
of land from settlement and ultimate taxation. 

Under the present method of administering the forest reserves they 
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have become a considerable source of revenue. ‘ During the past fiscal 
year the proceeds from those reserves amounted to $767,219.96. Of 
this amount $203,443.27 was derived from sales of timber, $39,224.96 
from ‘‘trespass,” on account of timber previously cut but not paid for, 
and $514,086.74 for grazing. It is confidently expected that in a few 
years these reserves will not only be self-sustaining but will return a 
considerable revenue over their cost of management. 

The total for the Office of Experiment Stations, including the 
$720,000 for the State experiment stations under the Hatch Act, is 
$974,860. The general maintenance fund of the Office is increased to 
$25,500, aside from the statutory salaries. The special appropriation 
of $3,000 for Alaska, for the purchase and introduction of live stock 
for experimental purposes, is continued, and the Hawaii Station is 
given $5,000 additional to provide a suitable water supply. There is 
an increase of $48,000 for irrigation and drainage investigations, mak¬ 
ing the total for that purpose $122,200, and the field of the Office is 
broadened to include agricultural education, the act authorizing the 
promotion of elementaiy education in agruailtural schools. 

The total appropriation for the Office, aside from.the amount carried 
for the State stations, is $254,860, an increase of $56,960 over last 
year. A clause in the act authorizes the Secretary of Agriculture to 
turn over to the Georgia Station the buildings and machinery at Way- 
cross, Ga., which were used by the Department in the study of the 
production of table sirup, the condition being that the Georgia Station 
shall establish and maintain a substation at Way cross in the interest of 
the sirup and other agricultural industries in that part of the State. 

In realit}'^ the act authorized the expenditure of $240,000 which docs 
not appear in any of the totals. This was on account of the Adams 
Act, increasing the Federal appropriation for the State experiment sta¬ 
tions. Under the opinion of the Comptroller, this act would not have 
gone into effect until the fiscal year 1907, but it was construed by the 
agricultural bill to appropriate $5,000 to each State for the fiscal year 
ending elune 30, 1906, and following this construction the Treasury 
Department made these advances as soon as possible after the passage 
of the agricultural bill. This amounted to $240,000 in all, a part of 
which will doubtless remain unexpended, owing to the late date in the 
fiscal year on which the bill passed. A considerable proportion of the 
stations, however, were enabled to secure necessary permanent equip¬ 
ment and the like for investigation to be undertaken with the new act, 
and the work will thus be started on a larger and more effective .scale 
than would otherwise be possible, especially as the amount for the 
present year is increased to $7,000. 

For the Bureau of Chemistry the appropriation is $174,180, an 
increase of $19,180 over last year. The Bureau df Entomology 
te^jhres $94,610, an increase of $10,140, of which $6,000 is for invest!^ 
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gating the white fly affecting the orange groves of Florida. It also 
has an emergency appropriation of $85,000 for its cotton-boll weevil 
investigation, and of $82,500 for establishing a quarantine against the 
further spread of the gypsy and brown-tail moths in New England, in 
cooperation with the authorities in the different States concerned. 
The fund for the Bureau of Soils is increased $16,800, making the 
total for this year $221,460; that for the Bureau of Statistics amounts 
to$210,560; and for the Biological Surve3’^$52,000, the same as last year. 

The Offic^ of Public. Roads receives $70,000, an increase of $20,000, 
and the Division of Publications $248,520, including, as usual, $98,750 
for the preparation and printing of Farmers’ Bulletins. Other items 
are: Office of the Secretary, $113,200; Library, $25,880, an increase of 
nearly $5,Q00; Division of Accounts and Disbursements $32,210, and 
contingent expenses, $37,000. 

The new allotment to the Department from the printing fund is 
$300,000 instead of $185,000 as formerly. This increase is apparent 
rather than real, as the $115,000 added is intended to compensate for 
certain changes in the printing law which place a large share of the 
expenses for the Yearbook, annual reports, and the like upon the 
Department. This fund; together with the proceeds from the forest 
reserves, which are available for the use of the Forest Service and are 
to be taken into account in future estimates, makes the total income 
of the Department for the fiscal year 1907 over eleven million dollars. 

The growth of the Department in police or inspection duties is one 
of the most salient features of the development of the past year. The 
largest of these undertakings at present is the inspection of meats 
and packing houses. The agitation for more thorough control of the 
packing industry, with representations as to the inadequacy of the 
laws in force and the insufficiency of the appropriations for carrying 
them into effect, resulted in the passage of a law which is said by 
experts to be the broadest and most stringent of its kind in force in 
an}’^ country. Rarely has the weight of public sentiment been more 
forcibly felt in legislation than in the case of this law. 

The law provides for ante-mortem and post-mortem examination of 
animals intended for meat, and of the products at various stages, all 
parts found to be ‘‘unsound, unhealthy, unwholesome and otherwise 
unfit for human food” to be destroyed for food purposes in the pres¬ 
ence of an inspector. The inspection is extended to canned and other¬ 
wise prepared meats, which are required to bear the label showing 
that they have been inspected and passed, the same as in the case of 
fresh meat. The law directs that all products shall be condemned 
which contain dyes, chemicals, preservatives, or ingredients injurious 
to health, except when packed for export to a foreign country with 
whose laws such treatment does not conflict. 
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An important provision is that for a sanitary inspecition of the 
packing establishments themselves, authorizing the Department to 
prescribe the rules and regulations of sanitation under whitjh they 
shall be maintained, and to withhold the inspection label from the 
products of establishments which do not meet these requirements? 
The inspection label is a requisite to shipment of meat or meat prod¬ 
ucts from one State to another, or to a fm*eign countiy, so that trans¬ 
portation companies arc made subject to the law; and the inspection 
also extends to live cattle, sheep, swine, and goats intended for export. 
Penalties for violating the provisions of the law are fixed at a fine not 
exceeding $10,000 or imprisonment for not more than two years, or 
both. Heavy penalties are also provided for bribery of inspection 
oflicials, or the acceptance of a bribe. Farmers and retail butchers 
are exempted from the reiiuirements of inspection. 

Another important line of inspection work inaugumted by the last 
Congress is that in connection with the execution of the National pure 
food law. This law prohibits interstate commerce in foods which 
have been adulterated or misbranded, or which are unwholesome or 
contain preservatives or other additions making them injurious to 
health; and it also prohibits the manufacture or sale of such products 
in any Territory, the District of Columbia, or our insular possessions. 
It covers foods, condiments, beverages of all sorts, drugs, and medi¬ 
cines. Heavy penalties of fine or imprisonment, or both, are imposed 
for violations of the law, and condemned goods in process of transpor¬ 
tation from one State to another, or to a foreign country, may be 
confiscated. 

The Department of Agriculture is charged with the administration 
of the law, with the collaboration of the Treasury Department and 
the Department of Commerce and Labor. The burden of maintaining 
the inspection of food products under this law and of determining 
what constitutes adulteration, will fall upon the Bureau of Chemistry 
of this Department. No funds have yet been appropriated by Con¬ 
gress for carrying the law into effect, but considerable time will be 
required for drawing up regulations and making the necessary pre¬ 
liminary arrangements. Congress will be asked to make an immedi¬ 
ately available appropriation when it convenes in December next. It 
is the expectation of the friends of the measure that it will very mate¬ 
rially strengthen and supplement the efforts of the several States in 
stamping out the various forms of sophistication which have become 
so prevalent. 

An important branch of inspection work for which only a beginning 
is provided by the appropriation act is the grain inspection. There 
was considerable agitation of this subject at the i*ecent session of 
contention being that provision should be made for an 
inspection by the Department of Agriculture of grain for export to 
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foreign eountries, this inspection being for quality, condition, and 
grade, and to serve as the basis for an official certificate. The bulk 
of grain is now sold on the certificate of inspectors employed by 
boards of trade and similar agencies, and there is frequently a lack 
of uniformity in these certificates for similar lots. Questions arise as 
to the accuracy of the certificate and the condition and deterioration 
in transit, out of which dissatisfaction has grown which has affected 
our foreign trade. 

The result of consideration of this matter was that the Secretary of 
Agriculture was authorized ‘‘to establish at such points of export as 
ho may deem expedient, laboratories for the purpose of examining and 
reporting upon the nature, qualit^^ and condition of any sample, 
parcel, or consignment of seed or grain.” The amount named for 
this purpose was ^16,000, which will obviously provide only quite 
limited facilities for such inspection, but will afford a court of appeal 
in doubtful or disputed cases. This is doubtless one of the features 
which will grow in extent as its importance and usefulness are realized, 
and may ultimately assume considerable proportions. 

It will thus be apparent that the Department is adding to its admin¬ 
istrative and investigational functions extensive and important inspec¬ 
tion work, which is broadened to include not only the special interests 
of the farmers but the people as a whole. 

33747—No. 11—06-2 
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Introduction to the investigation of products important in agrriculture, 

C. BOhmbr {AnleUung zur Untersuchumj landunrhchaftlich tmcMiger Stoffe. Berlin: Paul 
Parey, 1906^ pp. VJII~\ 1S5 ).—This book is intended as a guide for students and 
teachers in agricultural-chemical laboratories. 

The methods described are in the main those approved by the International Con¬ 
gress of Applied Chemistry and of the Association of German Agricultural Experi¬ 
ment Stations. The topics treated are mechanical analysis of soils; examination of 
commercial fertilizers, including methods of determining x>hosphoric acid, nitrogen, 
potash, and lime; examination of feeding stuffs; determination of the sugar content 
of beets; milk examination; chemical analysis of soils, including preparation of 
hydrochloric-acid solutions and their examination, fusion with alkaline carbonates 
and reduction by means of hydrofluoric-acid, and the determination of nitrogen; and 
preparation of solutions used in analysis. 

Equilibrium between some bases when they are present simultaneously 
with phosphoric acid, A. Quartaroli (Gaz, Chim, ItaLj S6 {1905)^ pp» ^90- 
304; Staz, Sper, Agr, liaL, 38 {1906)^ No, 7-8^ pp. 639-657; abs. in Jour. Soc. Chem. 
Indus. y ^4 (t905)y No. 23^ p. 1229). — The author reports studies of the conditions of 
equilibrium in the following systems: (1) IHaPO^ -| JCaO (or BaO) [ 2KOH (or 
NaOH); ( 2 ) III 8 PO 4 + JCaO (or BaO) + INaOH; (3) IH 3 PO 4 JMgO h 2NaOH 
. (or KOH); (4) IHjPO^ + JMgO -f INaOH (orKOH). 

In the experiments which are reported 25 cc. of a normal solution of phosphoric 
acid was mixed with corresponding amounts of the alkaline solutions and the whole 
made up to 500 cc. An aliquot of the solution was filtered immediately and the 
filtrate titrated with twice-normal hydrochloric acid in presence of methyl orange 
and phenolphthalein. After standing for 2 days another portion of the solution was 
filtered and titrated in the same way. 

** In system ( 1 ) barely one-third of the phosphoric acid present is precipitated, in 
the form of tri- and tetrabasic salts, and not two-thirds in the form of a double salt 
Ca;,(Ba 3 )Na 3 (P 04 ) 4 , as Berthelot stated. Two-thirds of the phosphoric acid 
remains in solution in the form of tri- and di-basic salts. The bases are distributed 
irregularly between the precipitate and the solution. If the system 1H 8 PO 4 -1- JBaO 
d- 2NaOH be allowed to stand for. a long time, the precipitate ultimately contains 
one atomic proportion each of sodium and barium, and nearly one-half of the acid 
is precipitated. In system (2) also, the bases are distributed irregularly between the 
picecipitate and the solution. The latter contains mono- and dibasic phosphates, 
whilst the precipitate contains di-, tri-, and, occasionally, tetrabasic salts. I^ess than 
two-thirds of the phosphoric acid is precipitated. 

**Magnesia behaves differently from lime and baryta, and its behavior depends 
also on the kind of alkali present. For example, in system ( 3 ) when the alkali 
en^loyed is sodium hydroxid, the precipitate cionsists solely of magnesium com- 
^ pounds, whilst when potassium hydroxid is used, some alkali is carried down by the 
^precipitate. In system (4) much less phosphoric acid is precipitated (only about 
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one^sixth of the total quantity); apparently a soluble double phosphate is formed, 
as dimagnesium phosphate is insoluble, and the amount of alkali present would be 
Buiiicient for the precipitation of the remaining dissolved magnesium under ordinary 
conditions.’* 

The reactions of the three phosphoric acids, C. Arnold and G. Werner 
{Chm. Zig,y 29 {1906), No, 104, pp- 1626, 1S27; Analyti, 31 (1906), No, 360, pp, 92, 
93). —The authors’ tests of published reactions having shown them to be generally 
unreliable, a new series of tests with the alkali salts of ortho-, pyro-, and raetaphos- 
phoric acids is given. 

On the compounds of pyrophosphoric acid, J. Cavalier (Compt, Rend, Acad, 
Sci, [Paris'], 142 (1906), No. 16, pp. 886-887), —Four series of salts of this acid, which 
is taken to be tetrabasic (P 2 O 7 H 4 ), are briefly described. Studies of the vapor densi¬ 
ties of a series of alcoholic pyrophosphates show that they have a molecular weight 
corresponding closely with the formula P 2 O 7 R 4 . 

On the determination of citric-acid soluble phosphoric acid in Thomas slag:, 
II. Fresknius (Landw, Vers. Stat, 64 (1906), No, 1, pp, 12-16), —A brief review is 
given of studies of this method. 

The determination of phosphoric acid in fertilizers as phosphomolybdic 
anhydrid, G, Berju (Jour. Landw., 64 (1906), No, 1, pp, 31-46; abs. in Chem. Ztg., 
SO (1906), No. 24y Repert. No. 7, p. 94) .—This article reports a study of the accuracy 
of Neumann’s method« as applied to pure phosphaU's and Thomas slag solutions 
prepared in various ways. The method is reported to have given accurate results 
under all conditions and is much simpler and more accurate than direct precipitation 
of phosphoric acid as magnesium-ammonium phosphate. 

The determination of ammoniacal nitrogen in ammoniated superphos¬ 
phates, ScHEELE and von Sox h let (Landw. Vers, Stat,, 64 (1906), No, 1, pp, 15-17). — 
A brief account is here given of the discussion of methods for this purpose at the 
Munich meeting of the Association of German Agricultural Experiment Stations. 

A simple method for the determination of nitric acid in nitrates, J. T. 
Bornwatkr (Cliem, Weekbl., 3 (1906), pp. SO, 31; abs. in Chem. Centbl., 1906,1, No. 8, 
p. 703). —In the method proposed the nitrate is reduced by means of jwtash solution 
and aluminium foil and the ammonia distilled in a Kjeldahl apparatus. 

On the need of uniform methods of titration in the determination of nitro¬ 
gen, B. Schulze (Landw, Vers. Stat., 64 (1906), No. 1, pp. 35, 36), —A brief account 
of the discussion of this subject at the Munu*h meeting of the Association of German 
Agricultural Experiment Stations, calling attention to lack of uniformity in kind and 
strength of acids and alkalis used and of the desirability of greater uniformity in 
these respects. 

The determination of potash by means of perchloric acid (Landw. Vers. 
Stat., 64 (1906), No, 1, pp. 6, 7 ).—This method is described and its unanimous adop¬ 
tion by the Association of German Agricultural Experiment Stations is recorded. 

The detection and determination of chlorate in sodium nitrate, L. Grimbbrt 
(Jour, Pharm, et Chim., 6. ser., 23 (1906), pp, 98-100; abs. %n Analyst, 31 (1906), No, 
361, p, 128). —Sodium nitrate is tested for presence of chlorate by shaking up the 
solution with 1 drop of anilin, and pouring a little strong sulphuric acid down the 
side of the tube. If chlorate is'present an intense blue zone appears at the junction 
of the liquids. Chlorate is determined quantitatively by igniting the nitrate with a 
little cane sugar, extracting with water, and titrating for chlorids in the usual way. 

On the gravimetric determination of calcitim, 0. Brunck (Ztschr. Analyt. 
Chem., 46 (1906), No. 2, pp. 77-87, fig, i).— Comparisons of various methods—direct 
weighing, w^eighing as carbonate, sulphate, and fluorid—oi determining lime are 
reported. Direct weighing gave the most unsatisfactory result^-generally too high. 

0 Ztschr. Analyt. Chem., 37 (1898), p. 317. 



1088 BXFSR«Birr btatioh bboobo. 

The other three methods jfave closely agreeing results and were about equally satis* 
factory. The fluorid method is jirobably the quickest and most satisfactory in the 
hands of beginners. For control purposes it is recommended to weigh first as car¬ 
bonate and then convert into sulphate or fiuori<l: 

Determination of lime in soils, D. J. Hissink ( Chem , WeekbLy S (1906) y pp. 
7S-78; aba. in Chem » Centhl.y 1906 y /, No, lly p, 961), —NeubaueFs method is recom¬ 
mended. 

The analysis of foods. Simple and easy metliq4<B of detecting adulteration 
of food products and other domestic articles, C. Maugbot dea cdimente, 

Recettea aimplea et fadlea poixr iUcoumt toutea lea falaifications dea produita alimerUairea 
et autrea ohjets domealiquea, Paris: E, Flammariony pp, 188 ),— As the subtitle states, 
this volume gives simple directions for the detection of adulteration of food products 
and otlu’r materials used in the liome. The descriptive matter includes standards of 
quality of staple articles of food, the principal methods of adulteration and sophisti¬ 
cation which are likely to occur, and methods of detecticfii of adulteration. 

The use of the immersion refractometer in food analysis, J. Hanu6 and K. 
CnocKNSKV {Ztachr, Untermch, Nahr. it. Genuaamtl.y 11 {1906)y No, 6y pp, S13-S20y 
fig. 1), —The experimental data descril)ed show that the immersion refractometer 
may be used to determine the amount of caffein present in aqueous solution quickly 
and accurately. 

Maple sirup and maple sugar investigations with particular reference to 
the detection of adulteration, C. 11. Jones ( Vermont Sta, Rpt. 1905y pp, S16-SS9), — 
A number of samples of maple sugar and sirup, maple cream, and brown sugars were 
examined with special reference to the amount and character of the ash present, the 
malic acid \ alue, the amount of precipitate obtained with lead subacctate, and other 
characteristics, the object of the investigations as a wdiole l)eing the detection of 
adultenition, \ articularly with cane and beet sugar products. 

According to the author, the minimum standards which seem warranted when 
applied to a filtered sirup weighing 11 lbs. to the gallon are not less than 0.50 per 
cent total ash, not less than 0.15 per cent insoluble ash, not less than 0.40 per cent 
maltc acid value, nor less than 1.00 cc. for the lead subacetato precipitate. 

If an examination of an original sample shows that one or all of such salient fac¬ 
tors are below the minimum, the samples should be boiled to a uniform basis of con¬ 
centration and filtered. It would seem, the author states in effect, that a certain 
minimum amount of ash can not be removed from pure maple sirup or maple sugar 
made into sirup, by the onlinary methods of filtration, and that even slow and com¬ 
plete filtering fails to remove suflScient ash from the pure goods to admit even a sus¬ 
picion of adulteration. 

The ash of pure maple goo<ls consists largely of carbonates of potassium and lime 
with relatively small and varying quantities of sulphates and phosphates. The 
determination of the sulphates, according to the author, is of use at times in detect¬ 
ing adulteration since they are present in relatively large amounts in many commer¬ 
cial browm, cane, and beet sugars. 

**The amounts of lime and potash also afford data useful in judging the purity of 
suspected samples. Owing to the w’ork involved these determinations are needful 
only in important cases when other tests do not furnish convincing data. 

“It has been observed that the percentage of sulphates appears to be greater in 
maple sirup than in maple sugar, although no explanation has been offered. In the 
writer’s opinion, it may be accounted for as follows: The percentage of ash, soluble 
in water, is greater in sirups than in sugars. . . . This is due entirely to the larger 
<|aantity of malate of lime (insoluble ash) in the sugar. As sulphates are found 
littgely in the soluble ash, they would therefore average greater on an ash basis in 
jGifrupS than in sugars. 
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**The author has yet to see a pure maple sirup that, even after souring or long 
keeping under any reasonable conditionSi will not furnish an abundant maple aroma 
on boiling after dilution with water. The flavor or taste of maple goods may serve 
in a measure to indicate their purity. Inasmuch as many pure maple sirujw, par¬ 
ticularly those produced in certain sections of the country, have what might be 
termed a ‘ molasses taste,^ it is best not to form hasty opinions from this sense alone, 
especially if the origin, age, and conditions of manufacture arc not known. The 
flavor taken into consideration with color is a good criterion as to quality of maple 
prcnlucts.’* (For earlier work see E. S. R., 17, p. 219). 

The examination of honey, H. Matthks and F. Muellek (Ber. Nahrmil. Unter- 
such* AmU JenOf pji. S7-45; ahs. in Zlschr. UntermcL Nahr, v. GenussmtL, 

9 (1905), No. 12, pp. Detailed directions are given for determining the 

different constituents and constants desirable in an analysis of honey, a feature of 
the work being the recommendation that a uniform solution of honey be used in 
every case. The author prepares the solution by dissolving 5 gm. of warm well- 
mixed honey in 60 gm. of warm water and then diluting to 150 gm. The results of 
the analyses are all expressed on the dry-matter basis. # 

Concerning* starch, glycogen, and cellulose, Z. 11. Skracp (Mannish. Chem.^ 
26 (1905), No* 11, p. 1415; ahs. in ZenibL Physiol., 20 (1906), No. 1, pp. l, 2 ).—The 
chlorazetyl products of starch, glycogen, and cellulose were made by treatment with 
acetic-acid anhydrid saturated with hydrochloric acid. 

From the chlorin content of the Ijodies formed it is possible to sccniro data regard¬ 
ing molecular weight. The calculated molecu ar weight for soluble starch was 7,440, 
"which implies that the starch formula is 40 to 60 times 0^11,yOj. The calculated 
molecular weight for glycogen was 28,630, which would imply a very complicated 
molecular structure. The values obtained for cellulose from lilter paper indicate 
that the formula is not higher than for soluble starch, perhaps (CoH, 005 ) 34 . 

Ohemistry of the albumens, 8 . B. Schryver (Philadelphia: P. Pink islands Son tt* 
Co., 1906; rev. in Jour. Amer. Chem. Soc., 26(1906), No. 5, 2 >p. 6.56-660). —The pres¬ 
ent knowledge of the chemistry of proteids is summarized. 

“Facts relating to the solubility, physical properties, precipitation by salts, coagu¬ 
lation, behavior toward acids and bases, etc., which have, in the past, formed so 
large a part of the accounts that have been written of the.se iKxhes occupy in this 
book but a very insigniflcant place. This fact shows the great progress made during 
the past five years in our knowledge of the chemical side of this subjec’t, for it is 
now possible to give a condensed account of the purely chemical facts that are known 
which is sufficiently extensive to warrant their publication in a separate \olume.“ 

A considerable part of the volume is taken up with the chemistry of the nucleic 
acids and their decomposition products, especially the purin and pyrimidin iKxlies, 
which bear no chemical relation to the protein molecule proper. “The only reason 
for including the nucleic acids is the fact that they are always found in nature 
together with the proteins or the protamins. This practice, hile convenient tor 
those familiar with the proteins, leads to confusion among those who take only a 
general interest and read such books as the one under consideration in order to 
obtain a general knowledge of the chemistry of the proteins.“ 

Crude gluten, F. A. Norton (Jour, Amer. Chem. Soc., 28 (1906), No. l,pp. 8-25 ).— 
According to the author’s investigations “crude gluten consists of about 76 per cent 
of true gluten—gliadin and glutenin—together with small percentages of nongluten 
proteid, mineral matter, fat, starch, fiber, and other nonproteid matter. 

“The relation of the crude gluten content to that of total protein (N X 6.7) varies 
with the character of the flour, the crude gluten content being greater than total 
protein for straight and low-grade flours, nearly the same for patent flours, and less 
|br whole-wheat meal. 
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** Crude gluten is an expression, in addition to the true gluten content of a dour, 
of the balance between the loss of nongluten proteids and gain from the retention of 
nonproteid substances. The relation of the crude gluten content to the total protein 
content can thus be explained by the varying composition of the different flours in 
respect to nitrogenous compounds and nonproteids. 

** Crude gluten is a very rough expression of the gluten content of a flour or wheat 
and the determination has but little worth in the valuation of flours. 

“The determination of total nitrogen and gliadin nitrogen with expression of the 
ratio of gliadin to total protein (NX 5.7) seems to be the best simple method at 
hand for estimating the gluten content and ascertaining the character of the gluten 
in the valuation of wheats or flours.’* 

Determining the sulphurous acid in meat, C. Mentzel {Ztschr* Unterauch, 
Nahr.u.Oenu8smtLt 11 {1906), No. 6,pp.Seo-se4). —Inanumberofcasesthedistillation 
method showed the presence of small amounts of sulphurous acid (5 to 7.8 mg.) in 
chopped meat when itcould not be identified by meansof potassium-iodid-starch paper. 

The estimation of undigested protein in feces by means of thiosinamin acid, 
E. Rosenberg {Arch. Verdauungskrank., 11, p. SBl). —Oefele’s method of estimating 
undigested protein is, according to the author’s investigations, not reliable. 

Concerning the composition of lecithin, M. Wintgen and O. Keller {Arch. 
Pkarm., ^44 {1906), No. 1, pp. 3-11). —Studies of the phosphorus and nitrogen con¬ 
tent of lecithins of animal and vegetable origin are reported. The pniity of lecithin 
can not be ascertained by determining the nitrogen and the phosphorus content 
alone. Whether the determination of the iodin value and the free fatty acid value 
will serve for the purpose must be determined by further investigation. 

General and physiological chemistry of fats, F. Ulzer and J. Klimont 
{Allgemeine und physiologische Chemie der Fette. Berlin: J. Springer, 1906; rev. in 
Osterr. Chem. Zlg., 9 {1906), No. 9, p. 128).—A monograph on the chemistry of fats 
from the standpoint of theoretical and physiological chemistry. A feature of the 
work is the data on the qualitative chemical composition of the fats. Chapters on 
the hydrolytic cleavage of fat from the standpoint of physical chemistry, by E. Abel, 
and on the cleavage of fat by enzyins, by S. Fokin, are included. 

Concerning the estimation of fat in oil-bearing seeds, F. Ruppel {Zlschr. 
Analyt. Chem., 45 {1906), No. 2, pp. 112 - 114 ). —The modified method proposed con¬ 
sists in extracting the bulk of the fat by treating the finely ground seed for 6 hours 
with ether, then drying the undissolved residue, grinding with quartz sand, and 
extracting aliquot portions until ail fat is removed. 

Contribution to the examination of butter, M. Sieqfeld {Milchw. Zentbl., 2 
{1906), No. 4t PP* 143-164, dgma. 5). —This is a continuation ot investigations pre¬ 
viously noted (E. S. R., 17, p. 9). 

The data obtained in the examination of the butter from 2 dairies for several years 
are used as the basis for a discussion of the relative value of determinations of the 
Reichert-Meissi number, Poienske number, saponification number, iodin number, 
and the average molecular weight of the fatty acids in the examination of butter. In 
general, an increase in the Reichert-Meissl number was accompanied by an increase 
in the saponification number and a decrease m the iodin number, and in the average 
molecular weight of the nonvolatile fatty acids. The sample having the lowest 
Reichert-Meissl number, 23.7, had a saponification number of 218.7, an iodin num¬ 
ber of 47.4, and an average molecular weight of 269.9. The sample having the 
highest Reichert-Meissl number, 31.66, had a sapoi^ification number of 229.9, an 
iodin number of 34.6, and an average molecular weight of 257.6. 

A simple method of determining fat in milk, KAttner and Ulrich {Ztachr. 

Chem., 12 {1906), No. 9, pp. 162-166). —Numerous tests were made of the Sichler 
method in comparison with other methods, the results being considered as showing 
that this method is a decided improvement over the rapid methods previously used* 
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Gerber’s salt method, 0. Bbgkr (Milchw. ZentbL^ id {1906), No. 3, pp. 

The author reports favorably upon the use of this new metbofl of determining fat 
in milk. 

The influence of acetic acid and alcohol in gravimetric determinations of 
the total solids in milk, A. Seqis (Milchw. Zentbl., 2 (1906), No. 3, pp. 115-119 ).— 
The author uses the covers of i>orcelain crucibles from which the small central han¬ 
dles have been broken off, measuring into each cover al) 0 ut 2.5 cc. of milk, and 
rapidly weighing the sample. The milk is then evaporated over a water bath and 
the residue dried to a constant weight in a water oven at 100° C., which requires 
about 4 hours. No absorbent material is used. 

The time required for drying to a constant weight was increased by the addition 
of acetic acid and alcohol and higher results were usually secured. The direct drying 
in small porcelain dishes is recommended aa one of the most accurate, convenient, 
and reliable methods for determining solids in milk. 

Oxi the watering of wine and milk, L. Surrk (Ann. Chim. Analyt., 11 (1906), 
No. 5, pp. 163-165).- -The methods given for the detection of added water depend 
upon the diphenylamin rt'action for nitrates, which is not given by these materials 
when pure. 

Collaborative work on tannin analysis, F. H. Small [Jour. Soc. Chem. Indm., 
25 (1906), No. 7, pp. 296-298). —This is a brief review (d the work of several associa¬ 
tions on the methcxls of estimating tannin. A fairly siitisfactory method, the 
principles of which are given, has resulted, acconling to the author, from this 
collaborative work. The various lines of work of the Anuirican Ixmther Chemists* 
Association now in progress are outlined. 

Miscellaneous chemical analyses made in 1901, A. M. Tistbr and L. 0. 
Beatty ( Kmtucky Sta. Rpt. 1901, pp. 263-29.5). —Analyses are reported of 49 samples 
of sorghum juice, 22 of butter, 27 of sugar beets, 17 of soils, 7 of feeding stuffs, 9 of 
common salt, 4 of crude petroleum, 1 of marl, 2 of phosphate rock, 4 of clay, 4 of 
ashes, 2 of tobacco stems, I of a tobacco by-product, 5 of tobacco extract, 3 of Paris 
green, 1 of a commercial Hul)stance recommended for use in curing tobacco, 5 of Ken¬ 
tucky asphalt rock, 1 of iron ore, and 24 of mineral waters. Determinations were 
also made of the arsenic in 6 samples of sprayed cabbage. 

Miscellaneous chemical analyses made in 1902, A. M. Peter, L. 0. Beatty, 
and S. D. Averitt (Kentucky Sin. Rpt. 1902, pp. 283-335). —Analyses are reported of 
16 samples of sorghum juice, 31 of sugar beets, 10 of butter, 27 of soils, 1 of old W'ood 
ashes, 61 of grasses and forage plants, 6 of soy beans, 1 of mushrooms, 2 of cotton-seed 
meal, 1 of a calf food, 1 of distillers* corn bran, 1 of dried distillers* grains, 5 of dis¬ 
tillery slop, 6 of clay, 2 of niter earth, 1 of dissolved bone, 1 of agricultural lime, 1 of 
cow manure, and 42 of mineral waters. 

Miscellaneous analyses, 0. H. Jones and F. M. Hollister ( Vermont Sta. Rpt. 
1905, pp. 339, 340). —Analyses of a number of miscellaneous materials, including 
nitrate of soda, dried blood, tankage, bone (raw and steamed), acid phosphate, mu¬ 
riate of potash, wood ashes, muck, and mixed fertilizers, are reported. 

METEOKOLOGY—WATEE. 

Monthly Weather Eeview (Mo. Weather Rev., 34 (1906), Nos. 1, pp. 1-60, figs. 
19, charts 8; 2, pp. 61-108, figs. 9, charts 28).—In addition to the usual reports on 
forecasts, warnings, weather and crop conditions, meteorological tables and charts 
for the months of January and February, 1906, recent papers bearing on meteorology, 
recent additions to the Weather Bureau library, etc., these numbers contain the fol¬ 
lowing articles and notes: 

No. 1.—The Cyclonic Storm of October 6-12, 1906, in the North Atlantic Ocean 
(Ulus.), by J. Page; Improved Methods for Finding Altitude and Azimuth, Geo- 



graphical Position, and the Variation of the Compa88-~Second Article (illus.); Fltudles 
on the Thermodynamics of the Atmosphere—I, Asymmetric Cyclones and Anticy¬ 
clones in Europe and America (illus.), by F. H. Bigelow; Atmospheric Electricity, 
by G. C. Simpson; Atmospheric Electricity in High Ijititude^^, by G. C. Simpson; 
The Time of Moonrise and Moonset (illus.), by W. F. liigge; A Possible Extension 
of the Period of Weather Forecasts, by E. B. Garriott (see p. 1045); Forecasts and 
Verifications in Western Australia, by W. E. Cooke; The Relation of Forests to 
Rainfall (illus.), by W. F. Hubbard (see p. 1044); An Important Old Local Weather 
Record for Philadelphia, Pa.; An Appeal for an Aero-physical Observatory in Japan, 
by S. T. Tamura; Tornadoes—Hailstones—Thunderclouds, by J. P. Gibson; and 
Weather Bureau Men as Educators. 

No. 2.—The Relation between Storm Movement and Pressure Distribution (illus.), 
by E, H. Bowicy, Climatology of Haiti in the Eighteenth Century (illus.), by C. F. 
Talman; Mean Annual Rain Map of New South Wales; Studies on the Thermody¬ 
namics of the Atmosphere—II, Coordination of the Velocity, Temperature,* and 
Pressure in the Cyclones and Anticyclones of Europe and North America (illus.), by 
F. H. Bigelow; Vertical Air Currents, by F. W. Proctor; Snow Formed by Mixture 
of Warm and Cold Air, by R. W. Gray; Prevention of Damage by Frost, by R. P. 
Skinner (see p. 1044); Early Knowledge of the Tides at Panama, by B. A. Harris; 
Publication of River Gage Readings; Weather Bureau Men as Educators; Life and 
Work of James P. Espy; lectures on Meteorology; Hailstorms in the Bahamas; A 
Fake Rain Maker; and Outline for the Study of Meteorology in the New York 
State Normal School. 

Meteorological obeervatione {Idaho Sta. Rj ) i . 1905^ pp. S6-4S), —Daily and 
monthly summaries are given of observations <luring 1905 on temperature, pressure, 
precipitation, cloudiness, and wind movement. The mean temperature of the year 
was 48.6®, the highest temperature 103®, July 22; the lowest —13®, February 11; 
the total precipitation (rainfall and melted snow) was 20.37 in., the rainfall being 
17.51 in. 

Meteorological summaries for the year 1901 {Kentucky Sta, ItpL ipol, pp, 
i^96-S01), —Tabular summaries for 1901 are given of observations at the station on 
pressure, temperature, precipitation, cloudiness, wind movement, and casual 
phenomena. 

Meteorological summaries for the year 1902 {Kentucky Sta, Rpt,1902^pp, 
Tabular summaries for 1902 are given of observations at the station on 
pressure, temperature, precipitation, cloudiness, wind movement, and casual 
phenomena. 

Meteorological observations {Maine Sta, Bui, is4ipp, 2SS9-^3l), —Monthly and 
annual summaries are given of observations at the experiment station on pressure, 
temperature, precipitation, cloudiness, wind movement, and of rainfall at 24 differ¬ 
ent places in the State. The mean pressure for the year was 29.84 in., the mean 
temperature 42.13® (normal for 37 years 42.2®), precipitation 32.01 in. (normal for 37 
years 43.98 in.), snowfall 70.5 in. (normal for 37 years 91.6 in), number of clear days 
150, cloudy days 121. 

“The winter of 1904-5 was one of unusual severity, December being 4i®, January 
3®, and February 4® below the average for these months. . . . During this same 
period the thermometer registered zero or below, as the minimum temperature, on 
ho less than 50 days. 

“For three successive years the total precipitation has been very low, the deficit 
for the past year amounting to about 12 in., or over one-fourth of the whole. The 
shortage was especially noticeable in March and October, in which months the pre- 
eijntation was about one-fifth the average. In but one month of the year, November, 
precipitation equal the average amount.” 
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SCeteorological observationB, J. £. Obtrandkr and T. A. Barry {Massachusetts 
Sta. Met, Buis, 208^ pp. 4 each), —Summaries of ob8er\ation8 at Amhen-t, Maes., 
on pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during March and April, 1906. The data are briefly di8cu8se<l in 
a general note on the weather of each month. 

Meteorological observations at the Michigan Agricidtural College for the 
year 1904 {Michigan Sta. Rpt. 190S, pp, 99-123). — Tabulated daily and monthly 
summaries of observations during 1904 on temperature, pressure, precipitation, 
humidity, cloudiness, wind movement, etc. 

Swedish meteorological observations, 1904, H. £. liAMBURu {Met lakUag. 
Sverige [Observ. Mkt. Sued.^, K. Svenska Vetensk. Akad.y 4^ {1904), 2>p, This 

report is divided into 3 parts, (1) daily observations at 18 stations of the second c rder, 
(2) monthly and annual euinmaries of all the meteorological elements furnished by 
39 stations of the second order, and (3) ft-day means of temperature at the 39 stations 
included in part 2. 

Meteorological observations for the year 1904 at tho Ploti Agricultural 
Experiment Station, M. Svolinsky ( GhodlchnuU Otchet Ploiy. Sehk. Khoz. Ojmitn. 
Stantzn, 10 {1904), pp, 1-26). —As in previous years (E. S. 11,16, p. 544), this report 
summarizes observations on precipitation (including snowfall), evaporation, humuLty 
of the air, temperature of the air and of the soil at different depths, insolation and 
solar nuliation, atmospheric pressure, and direction of wind. The total precipitation 
during the year was 299.4 mm., the smallest for the ten years during which observa¬ 
tions have been made at the station. The distribution of the rainfall, ho>\ever, was 
favorable for the growth of crops. The mean annual tem|)erature of the air was 
below normal. The maximum temperature w^as 35 1® C., .Tuly 18; the minimum, 
—23.2®, January 11 and 13. The maximum pressure during the year was 764.6 mm., 
the minimum 728 mm. The prevailing direction of wind was northwest. 

Observations at the meteorological observatory of the University of Inns¬ 
bruck in 1902, W. Trabert {Ber. N<Uurw, Med. Ver. Innsbrucky 29 {1903-4,1904-6), 
pp. 277-337). —Detailed tabular records of daily observations on atmospheric pressure, 
temperature, humidity, cloudiness, wind, and precipitation, and hourly observations 
with self-rec*ording apparatus on pressure, temperature, humidity, rainfall, and sun¬ 
shine are given for each month of the year. 

International Meteorological Conference at Innsbruck {Nature [Londmi], 72 
{1906), Nos. 1873,2>P- 510-612; 1876, pp. 662,663; 73 {1906), No. 1892, pp. 331, 332).— 
A summary account of proceedings of this conference held at Innsbruck Septem¬ 
ber 9-15, 1905, under the presidency of J. M. Pernter. 

In his opening address the president discussed particularly the importance and 
prepress of exploration of the upper air and the problem of weather periods and 
their c’onnection with and dependence on the activity of the sun. Among the sub¬ 
jects receiving particular attention were investigations of excessive rainfall, solar 
radiation, long series homogeneous observations, meteorological observations during 
the last century, island meteorological stations, and use of wireless telegraphy to 
announce the approach of storms. 

Japanese meteorological service in Korea and China, S. T. Tamura {Science, 
n. scr,, 23 {1906), No. 684, pp, 396, 397).—The organization of a series of stations 
under the supervision of the Chemulpo Meteorological Observatory and their equip¬ 
ment are briefly described. 

Climatic notes on the Sahara, £. F. Gautier {Ann. Giogr., 14 {1906), No. 78, 
pp. 469-461; Bui. Amer, Geogr. Soc., 38 (1906), No. 1, pp. 32-34; abs, in Science, n. 
ser,, 23 {1906), No. 688, p. 666).—The more important climatic facts brought out in 
this report are that strictly desert conditions are not as extensive in the Sahara as 
is generally believed; and that there have been three epochs in the climatic history 
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of the T^ion, the first marked by conditions which supported a dense population 
(of the neolithic period), the second by desert (joinlitions, an<l the third, or present 
period, in which the land is gradually assuming a steppe-like character. 

The gradual desiccation of the region advanced from the 8oudan, but to-day the 
rainbelt is again extending more and more toward the north. On the steppes, when) 
the Soudan merges into the Sahara, the annual rainfall is 6 to 12 inches and supports 
considerable vegetable and animal life. 

Texas rainfall during 1906 ( Texas Farm and RaneJif ^5 Ao. 10 ^ p. ftg, 

1 ).—A map with brief notes furnished by E. E. Silencer, director of the Texas sec¬ 
tion of the Weather Bureau, is given. The average annual precipitation for the 
State as determined from reports of 87 stations was 44.49 in., or 12.55 in. above the 
normal. The greatest annual precipitation was 86..S2 in. at Jefferson, the least 17.8 
in. at El Paso. The heaviest rainfall occurreil over the eastern, northeastern, cen¬ 
tral, and coast regions of the State. 

Rainfall in the agricultural districts, G. G. Boni> (Queensland Agr. Jour.y 16 
(1906)^ No, p, S80). —A table is given which shows the total rainfall for each month 
from Deceml^er, 1904, to December, 1905, inclusive, in 41 agricultural districts of 
Queensland. 

The relation of forests to rainfall, W. F. Hubbakd (Mo. Weather Rev., S4 ( 1906) , 
No. 7, pp. ^4-^6, Jigs. S ).— The distribution (>f forests as dependent upon rainfall is 
illustrated by conditions in California, and it is shown that “topography and winds 
are the controlling factors in the distribution of forests. They make most of the 
Pacific coast a region of winter rains and summer droughts, and, away from the 
coast, limit the forests to the higher altitudes. ... As rainfall determines the 
presence or absence of forests, so the configuration of the land and its relation to 
water bodies and constant winds determine the rainfall.” 

Forests and rainfall in Silesia, J. Schubert (/Aschr, Forst u. Jagdw.y S7 (1906)^ 
No, 6fpp. S75S80f Jigs. 3; abs. in Mel. Zlschr.y 22 (1903), No. 12, pp. 566-.^70, figs. 3, 
and Science, n. ser., 23 (1906), No. 389, p. 393). —This subject is discussed on the basis 
of the rainfall map published by Heilmann in 1899, the conclusion reached lieing that 
forests seem to produce an increase in precipitation. This is ascribed to the fact that 
forests retard wind movement and promote ri.se and cooling of the air. If one-half 
of the observed difference is set down as being due to the increased protection of the 
gauges set up in or near the forests, the actual effect of the trees themselves would 
roughly correspond to an increase in altitude of 40 meters. 

Prevention of damage by frost, R. P. Skivner (Mo. Weather Rev., 34 (1906), 
No. 2, pp. 79,80). —Tests of various smudg^ and the use of potash salts as fertilizers 
are reported, which, while not conclusive, indicate that more or less protection may 
be afforded in some cases by such means. 

Cloud studies, A. W. Clayden (London: John Murray, 1905, pp. XIll \ 184i pis. 
61; rev. in Nature [London), 73 (1906), No. 1896, pp. 416, 417, figs. 2). —In his review 
of this book Prof. II. H. Hildebrandsson states that it will lie a standard work for 
all students of clouds. The author accepts the types of the International Cloud Atlas 
and arranges his various forms aasubforms of these types with the exception of the 
nimbus cloud, which he classifies as a subform of the stratus type. 

On cloud formation in the Alpine valleys. —Contributions to the mechanism 
of cloud formation, H. von Fickek (Bcr. Naturw. Med. Ver. Innsbruck, }29 (1903-4, 
1904-3 ), pp. 193-276 ). —A series of observations at various elevations to study especially 
the formation of stratus clouds in inland valleys is reported. 

Apparatus for observing and recording storms (Sci. XX. Sikcle, 19Q6, Aug. 
16, Sup.; abs. in Rev. Sci. [Paris], 6. ser., 6 (1906), No. 9,pp. 278, 279).—An appara¬ 
tus devised by A. Turpain, of the meteorological observatory of Puy-de-D6me for 
^ 4 >hotographically and automatically recording the electrical condition of the atmos¬ 
phere during storms is described. 




XBTJeOBOIiOG Y VV ATKK. 


1045 


A possible extension of the period of weather forecasts, E. B. Gakkioit {Mo, 
Weather Eev,^ S4 (1906), No. 1, pp. liS ),—A study of counterbalancing tendencies 
with regard to weather abnormalities in different parts of the globe leads to the con¬ 
clusion that with completion of daily telegraphic communication with the domi¬ 
nating ‘‘centers of atmospheric action'' over Siberia, the Alaskan coast, the Azores, 
and Iceland, “daily available forecasts can undoubtedly be made of the general 
character of the weather for at least one week in advance. Such general forecasts 
could specify the character, whether warm or cold, wet or dry, of the weather of 
the near future, and could indicate the duration and termination, days in advance, 
of periods of abnormal weather.” 

]^blic water supply of Ohio (Ann, RpL lid. Health Ohio, 19(1904), pp. 61-343 ).— 
Reports are given on plans for water supplies or sewerage y>ropo8e<i during 1904 for 
a large number of places in Ohio. 

The results of laboratory examination of waters, sewage, ami sewage efllutmts, and 
studies of methods of ymrification are also reported in detail. 

It is stated that “with but few exceptions the surface waters of the State are 
unsuited for a public supply. In many regions the ground water is inadetjuate for 
a city of much size. The purification of surface waters must receive more and more 
attention. A filtration plant must be properly constnicted and efficiently operated 
to afford a safe water supply.” 

It is 8Ugge.sted that “it would setiin not improper for the State Board of Health to 
collect the evidence to show that the water supply of any city is dangerous to life 
and health. The attorney-general might present this evidence to a court of com¬ 
petent jurisdiction—to the supreme court, if pos.sible. If satisfied that conditions 
were such that public interests warranted and demanded it, this court should have 
authority to compel the city to make necessary improvements within a reasonable 
time.” 

Seventy-one cities and 177 villages, representing 55 per cent of the yx^pulation of 
Ohio, had a public water supply in 1904. 

The sources of water supply in Wisconsin, W. G. Kirchoffkh (Bui. Univ. 
Wis., No. 106, pp. 163-^67; uhe. in Kmjin. News, .5.5 (1906), No. IS, pp.S55, 356). —It 
is stated that of the 270 cities and villages in Wisconsin 120 are i)rovided with a 
public water supply. Fifty of the latter use artesian w^ater, 80 ground water, 14 lake 
water, 12 river water, and of the remainder the source of supply is not definitely 
known. Of the artesian well supyilies, 27 are from Potsdam sandstone, 10 from St. 
Peters sandstone, and the remainder from both. 

As regards the amount of water used from the various sources, lake waters rank 
first, artesian waters second, ground waters third, and river waters fourth. As to 
sufficiency or quantity, lake waters rank first, river waters second, artesian waters 
third, and ground waters fourth, and as to purity, artesian waters rank first, lake 
waters second, ground waters third, and river waters fourth. The most serious 
troubles with artesian waters were hardness and jiresence of iron. 

The biology of water bacteria, E. Kohn (Ccnthl. Baht, [cfc.], Aht., 15 (1906), 
Nos. 99-23, pp. 690-708, jigs. 3; 95, pp. 777-786).—ThvA article reports studies on the 
general course of multiplication of micro-organisms and changes in the composition 
of the bacterial flora when water is allowed to stand and the food requirements of a 
series of saprophytic fresh-water micro-organisms. 

The bacterial flora was found to change quantitatively and in composition when 
large samples of sweet water were allowed to stand for a long time. The increase in 
germination was greatest in vessels of the kinds of glasses which were the most soluble 
in water. The phosphorus thus dissolved from the glass was suflicient for the require¬ 
ments of the organisms. The organisms were found to vary widely with regard to 
their behavior toward the nutrient solutions, particularly the concentration of grape 
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sugar and ammonium sulphate solutions supplied. Three per cent grape-sugar solu¬ 
tion was found to be too strong for Urobacillus pasteuri, 

Experiments with copper-iron sulphate for water purification at Marietta, 
Ohio {Engin. Rec,y fS (1906)^ No» pp. S99-S94t 4 )-—The successful use of 

a mixture of copper and iron sulphates precipitated with caustic lime and held on 
the filter for precipitation of impurities and reduction of the number of bacteria in 
water is reported. 
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Soils, T, Dietrich and F. IIoncamp (Jahresiber. Agr. Chem.^ S. «er., 7 (190i4h^PP» 
—A review is given of the literature relating to this subject published during 
1904, classified as follows: Kocks, stones, and their weathering products; cultivated 
soils, including analyses of soils, physics of soils and absorption, and the lower organ¬ 
isms of soils; and moors and moor culture. 

Mechanical analysis of soils, J. A. Murray {Chem. NeuSf 9S (1906)^ No. ^409j 
pp. 40-4^; ahA. in Analyst^ SJ {1906)^ No. 361^ pp. 129y ISO ).—This ‘article describes 
“a long tube sedimentation process.’* 

The apparatus employed consisted of an Erlenmeyer flask (of about 200 cc. capac¬ 
ity) of which the neck, after removal of the flange, was exactly the same diameter 
as a long glass tube which was attached to it by means of a piece of india-rubber 
tubing fitted outside of the tube and of the neck of the flask. The tube actually 
used was 147 cm. long by 2.3 cm. internal diameter. “A wide shallow glass basin 
about 20 cm. diameter and a few' small iK)rcelain evaiiorating dishes about 7.6 cm. 
diameter are also necessary. . . . 

**The experiment was carried out as follows: Five gin. of the air-dried fine soil 
(i. e., that which had passed through 100-iaesh sieve), thoroughly disintegrated in 
dilute ammonia solution, was put into the flask, which was then vigorously shaken, 
filled nearly full of water, and attached to the tube. Water was then poured gently 
down the side of the tube (so as not to disturb the sediment in the flask) till it also 
was full, when the ojien end was closed with a cork, and the whole inverted over 
the large basin of water. The cork closing the end was immed ately withdrawn, 
and one of the small porcelain evajjorating dishes, previously dried and weighed, 
place<l beneath the open end of the tube. 

‘‘The sediment b^n to descend whenever the tube was inverted, and the first 
particles were deposited in the dish in alxmt fifteen seconds. After a short interval 
this dish, containing the first portion, was removed and rei>laced by another, and 
this again by a third, and so on. These dishes containing the several fractions of 
the sediment thus^ removed from the large basin were of course full of water, of 
which, however, a considerable part was separated by simple decantation, after 
standing for a few minutes, and the remainder driven off on the water bath. The 
dried residue was then weighed, and examined under the microscope for determina¬ 
tion of the size of the particles.” 

Kesults of tests of the method on a sample of stiff (day soil and of Kothamsted soil 
are reported. 

It was found advisable in case of the heavier soil to make a preliminary rough 
separation of the finer and coarser material by shaking with weak ammonia, allow¬ 
ing to stand 15 minutes, and pouring off the solution containing the fine material in 
suspension. The coarser material was introduced into the apparatOs described and 
separated into 3 fractions, viz, those separating in 5, 15, and 40 minutes after the 
banning of the test. Preliminary separation was not necessary in case of the 
lighter Kothamsted soil. 

4^ chemical study of some Oregon beaver-dam soils, C. £. Bradley {Jcut. 
JLfHUT* Chem. Soc., 28 \l90&)y No, f, pp. 64, 55).—Analyses of 6 samples of beaver-dam 
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soilFof the Willamette Valley, one of which is virgin and the others have t)een used 
number of years in onion growing, are reported. 

These soils when virgin, are composed largely of organic matter of a i)eaty nature. 
TWJ^’are porous, light, and loose, with no tendency to liake or form lumps. The 
adi^;^»es show that their nitrogen content is large. Potash is present in lib(»ralquan¬ 
tities, but is of low availability. Phosphoric acid is not deficient and is largely in 
available form. The soils contain sufficient lime to keep them sweet, and lime is 
always in excess of magnesia. 

The nitrogen content of the virgin soil was 1.5fi per cent and varied from 0.78 to 
2.06 per cent in 3 of the cultivated soils. The total potash content was 0.14 per cent 
in the virgin soil and varied from 0.1 to 0.28 per cent in the other soils. The phos¬ 
phoric-acid content was 0.26 i>cr cent in the virgin soil, varying from 0.21 to 2.3 per 
cent in the cultivated soils. The availability of the potash and phosphoric acid was 
determine<l by digestion in 0.5 per cent hydrochloric acid. 

Report on the soils of Dorset, with Suggestions on manuring, cultivation, 
etc., J. Percival ( Univ. (hi. Reading^ Agr. Dept., .Irm. Rpl. Soils Dorset, 7 {1906)^ pp, 
50^ map 1 ).—This report sumnjarizes in a simple manner the more practical results 
of the analyses of 100 samples of soil from various parts of Dorsetshire which have 
been previously reported (K. S. R., 15, p. 857), the information being adapted espe¬ 
cially to those engaged in farming in Dorset. 

“The first part of the rei)ort contaiiis general information as to manures. In this 
part will be found a description of some of the chief kinds of manures and suggestions 
as to the use of manures for various crops. Some notes on grass mixhires are also 
given. The second part of the rei)ort contains a description of the various kinds of 
soils in the county according to their geological formations; and suggestions are given 
on points connected with the manuring and cultivation of each class of soil, largely 
based upon the analyses of typical soils, of which a list (with the results) is given 
for each district.” 

A geological map is given which makes it i)os8ible to locate the different classes of 
soils discussed. It is shown that a large profmrtion of the area consists mainly of 
chalk formation, while another large area is occupied by a scries of sands of low fer¬ 
tility. The chief deficiency of the chalk soils seems to be potash. 

On loess soils and loess marls, Halexke, Ki.ing, and Knurls ( Vrtljsehr. Bayer. 
Landw. Rat.f 10 {1905)^ No. pp. 447-4^5 ).—This article describes the various tyjies 
of loess occurring in the Rhenish Palatinate and discusses their origin and transfor¬ 
mations, especially their changes in lime content. Examinations of a large number 
of samples show a variation of 0.08 to 6.05 per cent of lime in the surface soil and 
0.19 to 47 per cent in the subsoil, ranging from pure sandy loess to loess marl. The 
chemical and physical make-up of the latter is considereil in detail. 

The fertilizer requirements of Hessian soils, E. Haseliiokf {Das Dhnguiigs- 
hedurfnis d£r Jiessischen Boderif pp. 39; Fiihling^s Landw. Zlg., 55 {1906), No. 3, pp. 
73-81 ).—The composition and fertilizer requirements, as determined by pot experi¬ 
ments, of Hessian soils of different geological origins are discussed. 

The soils tested were of basalt, bunter-sandstein, shell lime, graywacke, and clay 
slate types. The composition of the different soils and of the rocks from which they 
were originally derived is given. All of the soils responded to applications of nitro¬ 
gen. Their l^havior toward potash Was variable, depending upon their origin 
and content of available potash as shown by analysis. The basalt, shell lime, and 
clay slate soils were benefited by applications of phosphoric acid, the graywacke 
soils did not respond to such applications, and bunter-sandstein soils varied in their 
behavior toward phosphoric acid ac(!ording to the amounts of Available phosphoric 
acid present as shown by analysis. Only the basalt soils showe<l a need of lime. It 
was concluded that, pot experiments are a reliable means of determining the fertilizer 
r^uirements of soils* 



1048 


EXPBBIMKNT STATION KEOORD, 


The effect of plant ^owth and of manures upon the retention of bases hy 
the soil, A. D. Halt, and N. H. J. Miller (Proc. Hay, Soc, [Zwidon], Ser. B, 77 
{1906), No, B514, pp. 2; abs, in Jour, Chem, Soc, [Jxmdon], 90 {1906), No, 

620, II, pp, 119, 120), —The investigations rei)orted in this article deal ‘‘with the 
changes in the amount of calcium carlionate, the chief substance in the soil acting as 
a base, which are brought about by natural agencies, by manuring, and particularly 
by the growth of plants.” 

It is stated that the Rothamsted soils generally contain about 3 per cent of calcium 
carbonate, due mainly to former applications of chalk. “Determinations made in 
numerous samples from different plats of Broadbalk, Agdell, and Hoos fields, taken 
at different dates from 1856 to the present time, show that the soils of the unma¬ 
nured plats lose in drainage on the average about 1,000 lbs. of calcium carbonate per 
acre per annum. This agrees closely with results derived from analyses of field 
drainage by Creydt, von Seelhorst, and Wilms [E. S. R., 13, p. 723; 16, p. 856]. 

“The loss of calcium carlx)nate is increased when ammonium salts are employed 
by an amount equivalent to the acid of the manure. Sodium nitrate and farmyard 
manure diminish the loss. 

“Analyses of wheat pfants grown in water culture and of the solutions themselves 
showed that the plants take up an excess of acid from the salts supplieil, leaving 
behind a corresponding excess of base. This explains liow it is that, despite losses 
by nitrification, soils which contain only minute amounts of calcium carbonate 
(examples of such soils are given) are able to maintain a neutral condition. The 
experiments also furnished evidence that the roots of the plants did not excrete any 
organic acid or other organic matter. 

“Finally it is shown that calcium oxalate and other organic salts are converter! 
into carbonate by soil organisms, 

Investigations on changes in the nitrogen of soils, F. LdHNis {Mitt. Ixindw. 
Inst, Ijcipzig, 1906, No. 7f pp. 1-106; (\*nibl. Balt, [etc,'], 2. Abt., 16 {1906), Nos, 12, 
pp, 361-S65; lS-14y pp> 4'iO-4S6; ahs. in .lour, Cheni. Soc. [London], SS (1906), No, 
618, II, p. 854; 90 { 1906 ), No. 619, II, p. 46). —The investigations here reported were 
made on soil of a plat on the Oberholz experimental field of the agricultural institute 
of the University of Ix^ipzig during 1903 and 1904. 

Oats were grown on the plat in 1903, and after these were harvestetl lialf of the 
area was given shallow cultivation while the other was left in stubble. In 1904 the 
field was jdanted in potatoes, which received applications of the various fertilizers 
(bone meal, lime nitrogen, urea, ammonium sulphate, sodium nitrate, etc.), the 
transformations of which it was the purpose of the experiments to study, namely, 
the formation of ammonia from lx)no meal, lime nitrogen, and urea; the formation 
of nitrate from ammonium sulphate; the lilieration of nitrogen from nitrate, and the 
fixation of nitrogen by bacteria. The influence of the time of year (temperature), 
weather, and of various methods of culture on the yields and utilization of the nitro¬ 
gen of the different fertilizers was also studied, and the different kinds of bacteiia 
which took part in the transformation of the nitrogen were isolated and determined. 

Decomi) 08 ition was least affected by the season of the year in case of bone meal 
and most in case of urea and calcium cyanamid. The nitrogen of calcium cyanamid 
w*as quickly converted into ammonia during April and May, and its effect on the 
crop was similar to that of ammonium salts. It was found that Bdcillus mycoides 
converted 39 per cent and Bacterium vulgare 28 per cent of the total nitrogen of bone 
into ammonia in 3 weeks. Allowing the soil to remain in stubble had a distinct 
effect on denitrification and nitrogen assimilation, but not on the other changes. 

The chief effect of bringing the lower layers of the soil to the surface was to dimin¬ 
ish nitrification, the least effect being observed in the case of decomposition of bone 
meal and urea, while there was no effect"^ regards nitrogen assin^ilation and decom- 
nosition of calcium cyanamid. Dry weather in July was especially injurious as 
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regfards nitrification, nitrogen assimilation, and the decomposition of calcium cyana- 
mid, but was practically without effect on denitrification and decomposition of bone 
meal and urea. It is concluded that water to the extent of from 60 to 80 per cent of 
the water-holding capacity of the soil is required for the uninterrupted progress of 
the various changes in the nitrogen of the soil. 

In these investigations soil extracts were used as a culture medium with good 
results. These extracts were prepared by boiling 1 kg. of soil for 2 hours with 2 
liters of tap water. The solution, evaporated to a volume of about 800 cc., w’as 
cleared up with talc and filtered, and the filtrate was evaporated until it contained 
about 0.4 per cent of inorganic constituents. In this way 1 kg. of soil gave as a rule 
about 600 cc. of neutral extract containing 0.4 ]>er cent of inorganic and 0.6 per cent 
of organic constituents. The nitrogen content was about 0.02 per cent and the solu¬ 
tion was almost entirely free of phosphoric acid. Except in the case of the experi¬ 
ments with bone meal, therefore, about 0.6 per cent of dipotassium phosphate was 
added. In the experiments reported this extract was inoculated with soil, using the 
latter at the rate of 10 gm. of soil to 100 cc. of solution. 

Report of the chemical laboratory of the Ploti Ag^^icultural Experiment 
Station, B. M. Welbel {Ghodichnuil Otchet Vlohj. SeUh Khoz, Opuitn, StantzUf 10 
(I904)i PP‘ ahs. in CentbL Agr, Chem,f 35 (1900)^ No. 2^ pp. 73-76). —A con¬ 

tinuation and extension of previous M'ork (K. S. R., 16, p. 552) on atmospheric pre¬ 
cipitation, ly si meter observations, and exi)eriments in vegetation lx)xes is reported. 

The report deals with studies of the adaptability of lysirneters to the investigation 
of questions relating to the balance of water and nitrogen in the soil as influenced by 
variations in precipitation, methods of culture, manuring, etc. Three groups of lysim- 
eters installed at the station and the kind of investigations for which they are 
used are described. It has been found that the method of construction and of filling 
the lysirneters has a most important l>earing upon the results obtained. 

Special attention has V)een given in the exj)eriments with the lysirneters to a com¬ 
parison of the influence of black fallow and green fallow on the water and nitrogen 
content of the soil. Black fallow as i)ractice<l in these experiments consisted of cul¬ 
tivating the soil and allowing it to lie idle until the following fall. Green fallow 
consisted in allowing the land to lie without cultivation from one summer to the 
next. More water accumulated in the lower layers of the black fallow soil than in 
those of the green fallow, the reverse l)eing true for the upper layers of the soil, but 
in the latter case the differences were very small. 

The drainage was greater in case of the black fallow than in case of the green. 
There was a greah^r accumulation of nitrates and greater loss in drainage in the black 
fallow than in the green. The losses in the drainage were, however, more than 
made good by nitrogen compounds brought down from the air, aggregating 4.5 kg. 
of nitrogen per hectare annually. During three years of observation the application 
of barnyard manure increased the production of nitrates (nitric nitrogen) in the soil 
120 kg. per hectare. During the same j)eriod soil bearing alfalfa produced 50.22 kg. 
of nitric nitrogen more per hectare than soil not bearing alfalfa. 

Some field notes on soil inoculation, H. N. Starnes (Georgia Sia, Bui, 71, pp. 
91-105, pU. 12). —The present status of knowledge regarding soil inoculation for 
legumes is briefly reviewed and experiments with commercial cultures of nitrogen¬ 
fixing bacteria on cowpeas grown in an isolated field of typical red-clay land in a low 
state of fertility are reported. 

The experiments were made on fertilized and unfertilized areas of this soil. The 
results do not indicate any particular advantage from inoculation. “In yield of 
vines an increase appears per acre of 176 lbs., or about 3 per cent, in favor of the 
untreated over the inocrulated plats, while in the yield of peas the difference is 
reversed, there being apparent an increase of 85 lbs. per acre, or something less than 
6 per cent, in favor of the inoculated plats.** 
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The conclusion is reached “(1) that few soils throughout middle Georgia are likely 
to be found not already Ihoroughly colonized or inoculated with the special form of 
Pseudomonas radicicola which uses the cowpea as its host. (2) Consequently, whether 
the commercially distributed ‘cotton-dried* nitro-culture for the cowpea does or 
does not contain living colonies of this bacterium, it is valueless here.** 

Observations on a series of introduced leguminous plants indicate that the cowjfea 
organism, which is everywhere abundant in the soils of the station farm, is capable 
of inoculating leguminous plants of widely differing species. Among the unusual 
plants so tested and found to develop root tubercles when grown for the first time 
on the station farm w'ere green gram {Phaseolus inridissimus), Newman bean {P. 
mungo)y P. radiatus^ P. aconitifoUus^ anti P. angnstimmus. 

“Now, the bacteria forming these tubercles w'ere derived either from the soil itself 
(that is, fronj the universally disseminated cowbacteria) or were conveyed by the 
planted seed. The latter hypothesis, though possible, is unlikely, especially since 
desiccation has be^ii proven st) extremely fatal to P. radicicola. Had the seed l^een 
sterilized before j)lanting it would have, of course, determined the matter; but the 
plat was merely a variety test of certain Phaseoli, with no reference to its bearing 
upon soil inoculation. In either case it seems to indicate that our soil is not depend¬ 
ent upon artificial inoculation.** 

Soil inoculation for legumea from artificial cultures by the help of bac¬ 
teria, 0. D. Woods and J. M. BaUtlett {Maine Sta. Bid. 1^6, pp. 28-SO ).—Negative 
results in inoculation exfHiriments with peas, clover, and alfalfa on a number of farms 
in different i)arts of Maine during the season of 1905 are reported. The cultures 
used for inoculation were obtained from this Department and from a commercial 
concern. The farmers of the State are cautioned not to depend upon such cultures, 
but in case of attempts to raise leguminous crops not commonly growm in the region 
to inoculaio their land with soil from fields on w'hich the crops have been grown. 

An experiment with Moore’s cultures of nitrogen-fixing: bacteria, V. Peo- 
LioN {Siaz. Sper. Agr. ItnJ., S8 {JBOo), No. P, pp. 769-784^ ph. 4)- —The results of 
experiments with medic, lupines, sulla, and white clover on virgin and cultivated 
soils indicate as a rule that Moore*s cultures were very active in producing root 
tubercles and in increasing growth in soils which had not already been inoculated 
by natural means; but the writer points out that such conditions are exceptional iir 
localities where legumes of various kinds have l>een growm for centuries, and hence 
the cultures have only a limited usefulness in practice and should not be expected 
to take the place to any extent of good cultivation and the application of mineral 
fertilizers to promote the grow’th of legumes. 

Nitrification of the org:anic matter applied to the soil in form of sewage, 
G. Masoni {Atli R. Accad. Econ. Agr. Georg. Firenze^ 5. ser.^ 2 {1905)^ No. S, pp. 
196-208). —This is an account of a continuation of previous experiments by the 
author and relates particularly to the relation of moisture to denitrification. 

The experiments here briefly reported lead to the conclusion that litiuid sewage 
from cesspools is not only capable of rapidly nitrifying when applied to the soil, but 
also aids nitrifi(;ation in the soil itself. Loss of nitrogen from the soil during hot 
dry summer weather may be checked by applications of sewage. 

Recent experiments in the nitrogen-enrichment of soils, F. T. Shutt and 
A. T. Charron {Separate from Proc. and Trans. Roy. Soc, Canada^ 2. ser.^ 11 {1906)^ Sec. 
Ill, pp. 63-64 ).—This paper (1) presents the res-ults of certain recent researches that 
demonstrate the extent and rapidity of the depletion of soil nitrogen under what is 
evidently an irrational method of farming, and (2) brings forward data to show the 
value of the legumes, especially clover, as a means of maintaining and increasing fer- 
^ tility through the addition of nitrogen and humus. The discussion is based upon 
field and laboratory studies made by the authors at the Canadian Experimental 
Farms. 
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A new nitrogenous manure, J. Hendrick ( Drarift. Highland and Agr. Soe. Scot,, 5, 
Ber,^ 18 (1900) f pp. 70-77), —Field exi>eriiuentHon oats and barley with lime nitrogen 
as compared with nitrate of soda and sulphate of ammonia are briefly reported. The 
results show that the lime nitrogen was but slightly inferior to nitrate of soda or sul¬ 
phate of ammonia, ‘‘lii no case did any injury appear to be caused to the germina¬ 
tion of oats or barley by using the cyanamid at the rate of 1 cwt. per acre along with 
the seed.^’ 

The conversion of atmospheric nitrogen into nitric acid, h, Grandeau (Jour, 
Agr. n. ser.^ 11 (1908)^ No. 8^ pp.!^HS-i^S5), —This article briefly reviews investi¬ 
gations on this subject and describes the various methcids which have been pro¬ 
posed for fixing the nitrogen of the air, particularly that of Birkeland and P^yde. 

Chemistry and the world’s food, R. K. Duncan ( Harper's Mo. Mag., 112 (1906), 
No. 671, pp. 720-781). —A popular review of progress in investigations relating to the 
utilization of the nitrogen of the air for industrial purposes, especially as a fertilizer. 

Nitrogen requirements of crops, L. ( Irandeau (Jour. Agr. Prat., n. .w., 11 (1906), 
No, 7,pp. 201-203). —The demands of crops on the nitrogen of the air and the soil are 
briefly discussed. 

It is estimated that the crops j)roduced on the 24,()00,(KX) hectares (9,71fl,575 acres) 
of land under cultivation in France remove about 273,000 metric tons more of nitro¬ 
gen, 140,000 tons more of i)hosphoric acid, and 377,000 tons more of potash than is 
returned to the soil by farm manures. The most ecionomical means of making up 
this deficit are discussed. 

Fertilizers, E. Haseliioff (Jahresher. Agr. Chem., 3, ser., 7 (1904),pp. 100-229 ).— 
A review is given of the literature relating to this subject published during 1904, 
classified as follows: Analyses of fertilizers and jireservation of manure, results and 
methods of fertilizer control, and fertilizer experiments. 

Commercial fertilizers, G. Roberts (ikdifornia Sia. Bui. 171, pp. 29, Jigs. 3 ).— 
The results of fertilizer inspection during the year ended June 30,1905, are reported, 
including analyses of 151 samples of fertilizers and notes on valuation, mechanical 
condition of fertilizers, etc., and the text of the fertilizer law. 

Commercial fertilizers, G, Roberts (California Sta. Bui. 173, pp. 26). —This bul¬ 
letin gives the results of fertilizer inspection during the six months ended December 
31, 1905, including analyses of 138 samples of fertilizers and a list of brands of fertil¬ 
izers and fertilizing materials offered for .sale by the registered manufacturers and 
dealers in the State. 

Fertilizer inspection, C. D. Woods and J. M. Bartlett (Maine Sta. Bui. 127, 
pp. 47-64). —This bulletin contains the analyses of manufacturers^ samples of brands 
of fertilizers licensed Ix^fore February, 1906, with explanations regarding constituents 
of fertilizers and valuation. 

Commercial fertilizers, J. L. Hills and C. H. Jones ( Vermont Sta. Bui. 121, pp, 
81-104). —This is the first bulletin issued in connection with the fertilizer inspection 
for 1906 and gives results of analyses of 56 brands. A table is also included showing 
the composition of 126 brands on sale in the State during the past 5 years. The 
character and contents of the more important previous bulletins of the station on 
fertilizers are explained and notes are given on valuation. 

Commercial fertilizers, J. H. Stewart and B, H. Hite ( West Virginia ^>a. Bui, 97, 
pp. CIII-CVII-V108-170). —This is the complete report of the work of fertilizer 
inspection in West Virginia during 1905, including analyses of 238 samples. 

Commercial fertilizers, M. S. McDowell (Ann. Rpt, Penn. Dept. Agr., 10 (1904), 
pp. 135-156). —This is a general discussion of the sources, nature, and uses of the 
various commercial supplies of nitrogen, phosphoric acid, and potash. 

Artificial fertilizers, their functions and use, F. £. Lee (Jour, Dept, Agr. 
Victoria, 3 (1905), No. 10, pp. 713-726, Jig. 1), — This article summarizes information 
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regarding the source, nature, and use of fertilizers, giving also suggestions regarding 
the mixing of fertilizers and a discussion of methods of valuation. 

The fertilizer industry (IVademnany 54 {i906)^ No. 5, pp. 99). —Data are 

given for 10 southern States, showing 162 fertilizer establishments with an invested 
capital of $29,966,685 and a value of prmluct of $18,921,591. 

Mineral resources of the United States, calendar year 1904, D. T. Pay 
( U. S. Geol. Surretf^ 1905^ pp. 1264^ pl»^ ^).—The principal information of agricul¬ 
tural interest in this reix)rt has already been noted from another source (E. S. R., 
17, p. 451). 

Fertilizer trials at the Boyal Agricultural Academy of Sweden, 1003-4, 

H. G. SoDERBAUM (K. LandtljT. Akad. ITandl. och Tidnkr.y 44 (1905), No. ^-.5, pp. 
289-311, fig. 1). — On the after ejffect.9 of different kinds of phosphatic fertilizers. —This is a 
report of an investigation conducted since 1901, in w hich the effects of the following 
phosphatic materials have been studied: Superphosphate, dicalcium phosphate, tri¬ 
calcium i^hosphate, precipitated phosphate, and bone itieal. Different varietit« of 
oats were grown in vegetation pots each year, and after the first year applications 
of sodium nitrate and })otassium sulphate, with or without addition of calcium 
carbonate, were made each year. 

The highest aggregate yields of oats for the four-year series w’ere obtained from the 
applications of superphosphate and of dicalcium phosphate, and the action of these 
fertilizers appeared to be independent of w^hether or not lime had been added. The 
.effect of both tricRlcium phosphate and bone meal was reduced by nearly one-half 
during the four years by the addition of lime, and the superiority of the former over 
the latter in the case of the limed i)ohs, and of lx)ne meal over the tricalcium phos¬ 
phate in the case of the pots receiving no lime, gradually disappeared, so that the 
total results for the entire series w'ere practically the same. The action of bone meal 
(with no lime) was found to be decidedly inferior to superphosphate even after the 
fourth year. 

The fertilizer value of Algerian phosphate and apatite compared with that of other phos- 
phatic materials .—The trials were made in lO-in. glass cylinders, with oats grow'n in 
a sandy soil, and with peas grown in a marsh soil. In the former trials Algerian 
phosphate produced an increase of only 3.3 to 5.3 per cent over the cylinders receiv¬ 
ing no phosphoric acid, the increase obtained in the case of superphosphate being 
placed at 100, and the incjreasc in the case of the fine-ground apatite amounted to 
0.4 to 1 per cent, according to the quantity of phosphoric acid adde<l (50 to 150 kg. 
per hectare). In the latter trials with peas on marsh soil the effect of the sifted 
Algerian phosphate was alxuit 57 per cent of that of superphosphate for peas alone, 
and Oil.7 per cent for the entire crop (peas and vines). The corresponding figures 
obtained for apatite were 3.9 per cent and -1.4 per cent. 

Culture trials to determine in hmv far the effect of phosphatic fertilizers depends on the 
character of the simultaneous nitrogenous fertilization .—It has l)een found in earlier 
investigations that the effect of superphosphate or dicalciuin phosphate was not 
influenced by the kinds of nitrogenous fertilizer applied, but that the tricalcium 
phosphate and bone meal produced appreciably larger crops when mixed nitrogenous 
fertilizers were applied than when sodium nitrate only was addeci with the 
phosphates. 

This subject was studied further by the author during the years 1902 to 1904. In 
pot experiments with Ligowo oats, in which different phosphatic materials were 
added with either nitrate,of soda or nitrate of ammonia, the results obtained with 
superphosphate or Thomas phosphate w’ere higher in the case of applications of 
nitrate of soda than when corresponding amounts of ammonium nitrate were applied, 
while the opposite held true with Algerian phosphate and with bone meal. The 
effect of applications of different nitrogenous fertilizers ii^ connection with bone meal 
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was next studied, also for Ligowo oats, with the result that a marked increase in 
yields was obtained with ammonium sulphate. 

The next highest results were secured in the case of fertilization with ammonium 
sulphate and sodium nitrate, while sodium nitrate alone with bone meal gave the 
lowest results, this effect being equally marked both in the yield of total crop and of 
grain. Liquid manure or albumen with soiiium nitrate gave somewhat lower 
results than sodium nitrate and ammonium sulphate. The effect of the phosphatic 
fertilizers applied is, therefore, shown to depend to a large extent on the character 
of the nitrogenous fertilizers applied or present in the soil. 

Culture trials with nitrogenous and phosphatic fertilization in increasing amounts ,— 
These trials were planned to study the methods of pot experimentation. They were 
conducted in glass cylinders, 29 cm. deep by 24 cm. in diameter, filled with 28J kg. 
of a sandy soil, low in nitrogen (0.011 per cent) and phosphoric acid (0.04 per cent 
phosphoric acid soluble in hot hydrochloric acid, sp. gr. 1.15), the crop grown being 
oats. 

In the first series, in addition to a basic fertilization of fine-ground marble, super¬ 
phosphate, and |)otassium sulphate, with a slight addition of magnesium sulphate 
and salt, sodium nitrate was added to different cylinders in amounts ranging from 1.5 
to 6 gm. j>er cylinder (50 to 200 kg. per hectare). Increasing nitrogenous fertiliza¬ 
tions in all cases produced an increase in the crops harvested, the increase being 
largest with the smallest amounts of nitrate applied and smallest with the heaviest 
applications, so that the increase obtained beyond applications of 150 kg. per hectare 
(134 lbs. per acre) may be considered within the limits of experimental error. 

Both the weights of kernels and of straw increased with increasing applications of 
nitrate. The ratio of straw to kernels was narrowest in the case of the largest 
amounts applied, up to 125 kg. per hectare, when a small widening of the ratio 
l)egan to appear. It was found, in general, that a fertilization of 150 kg. per hectare 
( = 0.026 gm. per kilogram of soil) produced an optimum development of the crop, 
and that the crop produced on a fertilization of 50 kg. of nitrate by its appearance 
gave decided evidence of a lack of proper nitrogenous fertilization. 

In the second series the trials were conducted under similar conditions as in the 
case of the preceding series; 0.71 to 5.71 gm. of superphosphate (corresponding to 25 
to 200 kg. per hectare) were added to sets of 3 cylinders each. The increase in the 
oat crop harvested from the different cylinders was less regular in this than in the 
preceding series. The highest increase was obtained between 25 and 50 kg.; between 
75 and 125 kg, only a small increase in yield was secured, while at 150 kg. a marked 
increase again occurred, the maximum crop being obtained at 175 kg. Between 175 
and 200 kg. a decrease in yield occurred. The optimum results evidently lay between 
75 and 150 kg., and may be placed at 0.017 gm. per kilogram of soil for the soil exper¬ 
imented with and under the conditions of these trials.— f. w. woll. 

On the factors which influence the fertilizing value of the phosphoric acid 
of bone meal, H. G. SOderbaum (Landw. Vers. Stat.y 63 {190S), No, 3-4i pp- ^47- 
ie62 ).—Experiments in glass cylinders 50 cm. high and 25 cm. in diameter carried 
out with oats during 1902 and 1903 are reported. (See also the preceding abstract.) 
They included comparative tests of superphosphate, dicalcium phosphate, tricalcium 
phosphate, Thomas slag, Algerian phosphate, apatite, and bone meal alone or com¬ 
bined in various ways with sodium nitrate, ammonium nitrate, ammonium sulphate, 
and other nitrogenous fertilizers (some organic), the object of the combination being 
to determine the influence of the different nitrogen compounds on the availability of 
the phosphoric acid of the phosphates, as has also been don^ by Prianishnikov 
(E. S. R., 17, p. 538). 

The results show that the bone meal in presence of ammonium salts, as well as of 
organic nitrogen compounds, gave laiger yields than when used in connection with 
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nitrate of soda alone. Similar results were obtained with Algerian phosphate and 
precipitated tricalcium phosphate. An increase of yield was produced by mixtures 
of nitrates and ammonium salts as well as by ammonium salts alone, the maximum 
increase occurring in case of the latter. The yield of grain was, as a rule, increased 
more than that of straw, the greatest increase of straw being, as a rule, with applica¬ 
tions of organic nitrogen compounds. The increase due to applications of ammonium 
salts varied widely from year to year with the weather conditions. 

Under favorable conditions the total yield was more than doubled, the yield of 
grain nearly tripled by the bone meal. In case of superphosphaUi, Thomas slag, and 
precipitateil dicalcium phosphate there was no such increase of yield following the 
application of ammonium salts. In fact, in some cases there was a decided decrease 
in yield. When lime was not present in large amounts the bone meal in combina¬ 
tion with ammonium salts was fully as effective as superphosphate. 

Methods of using untreated rock phosphate, E. T. Meiiarky (IlL Agr., 10 
{1906)^ No, 5f pp. 173-177 ).—This is a summary of experiments by the Maryland, 
Ohio, and Illinois stations on the fertilizing value of untreated rock phosphate. 

Manurial value of molasses residue as compared with ammonium sulphate 
and 40 per cent potassium salts, Lilienthal (Ulus. Limdiv. 7Ag.^25 (1903), No. 34^ 
pp. 319, 3^20; abs. in Jour. Chcm. 8oc. [Xondon], 88 (1905), No. 516, II, p. G50 ).—^The 
dried molasses residue used in the comparative tests here reported contained 8.5 jn^r 
cent of nitrogen and 13 per cent of potash, but no phosphoric acid. The residue 
produced about the same yield of potatoes as the mixttire of ammonium sulphate and 
40 per cent potash salt, with which it was compared. The quality of the potatoes 
produced was good. 

The development of the potash industry, H. Prkcht (Ztschr, Angew. Chem,, 
19 (1906), No. 1, pp. 1-7 ).—A brief review of the history and present status of this 
industry. 

German potassium deposits, AV. Schmidtmann (Amer. Fert., 23 (1905), No, 6, 
pp. 22-24). —A brief explanation of the formation of these deposits is given, and a 
doubt is expressed as to whether like deposits of equal strength and purity exist in 
any other country. 

The use of lime in agrictilture, D. A. Gilchrist (Jour. Bd. Agr. [Zondon], 12 
(1905), No. 7, pp. 40 O- 4 O 6 ; Trinidad Bot. Dept. Bui. Misv. Inform., 1906, No. 49, 
pp. 18-22 ),—A summary of available information regarding sources of supply, 
methods of application, and action of lime in the soil, considered mainly from the 
British standpoint. 

Corncobs as fertilizers and as fuel (Industrialist, 32 (1906), No. 17, jp. 270, 
271 ).—Compiled analyses are reported to show that corncobs have very little value 
as fertilizer (2 lbs. of nitrogen, 0.4 lb. of phosphoric acid, and 6.8 lbs. of potash, 
worth $1.36) and less than that of barnyard manure, wheat straw, or corn stalks. 
They are of more value as fuel ($2 per ton if wood is worth $6), and the resulting 
ashes are rich in potash (about 60 per cent). The feeding of charred cobs to poultry 
and hogs for tonic or medicinal purposes is recommended. 

Dead leaves as a fertilizer (Mo. Consular and Trade Rpts. [ IJ. /S’.], 1906, No. SOS, 
p. 276).—A brief note is given on a report from the U. S. consul at Nantes on the 
relative fertilizing value of the leaver of different trees. From the results reported 
it is concluded that 44 lbs. of pear leaves, 80 lbs. of poplar, 61 lbs. of peach, 83 lbs. 
of locust, 82 lbs. of elm, and 174 lbs. of vine, respectively, are equal in nitrogen to 
100 lbs. of ordinary manure. 

Hog bristles as a fertilizer, E. Mikes (Jour. Agr. Prat., n. ser., 11 (1906), No. 
5, p, 146).—ThS& material contains about 9 per cent of nitrogen, which is very slowly 
available in the soil. The improvement of its availability by treatment with super¬ 
heated steam, acids, etc., or by composting, is suggested. It is stated that gardeners 
have used the material with success for destroying slugs. 
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Bat guano from the Federated Malay States, W. R. Dunstan {Agr. Bui, 
Slraila and Fed, Malay Stnles^^ 4 ( 1905), No, 10, pp, S94-S97) .—Descriptions and analy¬ 
ses are given of 4 samples of bat guano obtained from caves in different parts of the 
Malay States. The results show that although these guanos are comparatively rich 
in phosphoric acid (8.6 to 17.52 per cent), of which a fairly large proportion (3.25 
to 9.75 per cent) is soluble in ammonium citrate solution and is therefore in condi¬ 
tion to be readily utilized by plants, they are deficient in the very important con¬ 
stituents, potash (0.88 to 2.01 per cent) and nitrogen (0.84 to 2.47 per cent). 

Water as a plant food, Backhaiis {Chem. Ztg., 29 {1905), No, 80, p, 1067; Fiih- 
ling^s Ijandw, Ztg., 54 {1905), No, 22, pp. 757-762), —Observations made on the Berlin 
sewage farm during the dry season of 1904 on the value of water as a factor of pro¬ 
duction are briefly reported, and the actual money value of the increase due to the 
application of 1 cubic meter of water in ctise of oats, wheat, hemp, and grasses is cal¬ 
culated. The latter varied from 1.35 cts. in the case of grass to 2.57 cts. in the case 
of oats. 

The conditions necessary to the fullest and most economical use of water in plant 
pro<luction are also discussed, including increasing rainfall by forest planting, storage 
of water and construction of other irrigation works, deep culture, iiuTeasing humus 
content of the. soil, controlling the water content and evaporation, choice of culti¬ 
vated plants, tillage, etc. 


FIELD CROPS. 

The breeding of agricultural plants, C. F ruwirtu (7>/c Zuchtung der landinrt- 
sc.haftlichen Kullurpflanzen. Berlin: Paid Parey, 1905, pp. XVI 1 201, figs, 25). —Pre¬ 
vious volumes of this work have already been noted (K. S. R., 16, p. 1065). This 
volume, the third of the series, treats of breeding potatoes, Jerusalem artichokes, 
flax, hemp, tobacco, hops, and leguminous forage plants, including clovers. Thirty 
different species are discussed and notes on the blossoming i>eriod, pollination, selec¬ 
tion, correlation, variation, hybridization, and seed culture are given. A bibliography 
of 54 references, including books, bulletins, and periodicals, is listed. 

Report of work at McNeill Branch Experiment Station for 1904, E. B. 
Fkrris {Mmissippi Bln. Buf. 87, pp. 7-16), — In a corn fertilizer test the same quanti¬ 
ties of nitrogen and phosphoric acid gave practically the same yields when given as 
cotton-seed meal and acid phosphate, cotton-seed meal and reverted acid phosphate, 
or raw ground l)one. The cotton-seed meal was applietl at the rate of 84 lbs., the 
a(’id phosphate 232 lbs., the reverted acid phosphate 414 lbs., and the raw ground 
bone 166 lbs. per acre. In a variety test with corn, Co(;ke Prolific and Eureka 
headed the list with yields of -51.6 and 51.5 bu. per acre, respectively. 

In a fertilizer test with cotton 126 lbs. per acre each of acid phosphate and cotton¬ 
seed meal gave 700 lbs. of seed cotton; 165 lbs. of ground l><ine, 780 lbs. of cotton; 
and 168 lbs. of cotton'-seed meal and 70 lbs. of acid phosphate, 710 lbs. of cotton 
per acre. Nearly all other applications gave much lower yields. Among the differ¬ 
ent varieties tested Allen Long Staple stood first in the production of seed cotton. 
The average of plats with the rows 4 ft. apart gave 742 lbs. of seed cotton per acre, 
which was considerably better than was obtained from narrower plantings. 

Cowpeas grown as a second crop matured after the rainy season was over and made 
good hay. It is stated that peas planted early in the season have very little tendency 
to make fruit, while those planted the latter part of June or in July are likely to 
fruit heavily. A large and profitable crop of sweet potatoes was grown, the leading 
variety being Dooly Yam. 

In work with sugar cane 420 gal. of first-class sirup was secured on one-half acre 
of plant cane. Immature tops of cane and tops with only one mature joint w’ere 
used for planting, but were found unsatisfactory. It is estimated that the yield of 
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cassava roots secured at the station was at the rate of 16,000 lbs. per acre. Few 
crops are believed to equal it in tonnage on the sandy soils on which it was tested. 

Deep preparation for corn, with shallow cultivation, gave better results than other 
methods of treatment, while witli cotton deep preparation and deep cultivation gave 
practically the same yield as deep preparation and shallow cultivation. The deep 
preparation of the land consisted of subsoiling to a depth of 18 in. during the spring 
of 1903 and plowed to a depth of 6 in. during the spring of 1904, while for shallow 
preparation the ground was broken 5 in. deep during both seasons. 

An inoculated plat of vetcdi grew to be waist high and was very strong and vigor¬ 
ous, while an uninoculated plat gave very poor results. Notes are also given on rape 
and Bermuda grass which were grown at the station. 

Report of field work done at the [Mississippi] station for 1904, W. B. 
Perkins {Mmisaippi Sta. Bui, 88^ pp. IS ).—Among 10 varieties of short staple 
cotton the highest total value per acre, $49.02, was produced by Cook Improved. 
The proiiuction of the least remunerative variety. Berry Big Boll, was equal in value 
to $26.59. John Bull, a long staple cotton, and Cook Long Staple produced values 
equal to $62.78 and $52 per acre, respectively. It is pointed out that the growing 
of long staple cotton is not always the most profitable. The different varieties here 
tested are briefly descril^ed. 

Ten varieties of corn were tested and among them Hick Improved Marlboro stood 
first with a yield of 55.8 bu. per acre, followed by Columbian White Mammoth 
with 52.3 bu. The yields of soy bean hay from 4 varieties ranged from 3,880 to 
6,148 lbs. per acre. Yields of Johnson grass hay on 3 different plats varied from 
3.75 tons per acre to 5.91 tons. From an average fertilizer application of 87} 11)8. of 
cotton-seed meal and 100 lbs. of nitrate of soda a profit of $4.93 i>er acre was secured 
in growing Johnson grass hay. The experience of tlie station in growing alfalfa has 
been that crab grass is likely to kill out the alfalfa plants. 

The comparative value of oats, cowpeas, and corn for the production of forage was 
studied. The value of corn fodder per acre amounted to $14.14, of cowpea hay to 
$14.63, and of oats and cowpea hay to $16.11. 

Report on field crops at the Sugar Experiment Station, Audubon Park, 
New Orleans {Tjouisiana Stas. Rpt, 1905, pp, 3-9, figs. 9). —It is reported that 
seedling canes D. 74 and D. 95 have maintained the high standard of previous 
years. This season D. 74 tasseled in several places in the State as well as in Florida, 
and it is hoped that seedlings originating in Louisiana may be produced. Promising 
results secured in tests with cane loaders and harvesters are reported, and it is stated 
in this connection that D. 74, standing erect and withstanding storms far better than 
the native canes, presents less difficulty to harvesting with machinery. 

Among notes on various crops grown at the station it is reported that maximum 
yields of 3,162 lbs. of seed cotton and 3,140 lbs. of cured alfalfa hay per acre were 
secured. 

Cereal investigations (ICansas Sta, Rpt. 1906, pp. 20-96), —A description is given 
of cooperative experiments with the Bureau of Plant Industry of this Department in 
the testing of newly introduced varieties, and of hybrids and selections of cereal 
crops. 

The work is carried on-at McPherson and Fort Hays. Many of the results secured 
have already been noted (E. S. R., 17, p. 129). The yields of the different varieties 
of cereal crops grown in 1904 are tabulated and the extent of the plantings for 1905 is 
outlined. The weather conditions and the growth of the various crops during the 
season are discussed and the rainfall for the year beginning July 1,1904, is recorded. 

The prevention of lodging in cereaU {Rev, Ohi. Agron,, 16 {1906), No. l,pp. 
48-^1 ).—^The lodging of cereals is discusse^l and a method of preventing it described. 

It was found that on very rich soil by mowing luxuriantly growing grain when 30 
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cm. high, removing the npper 15 cm., and leaving the cut material as it falls will not 
only prevent loilging but will also make a more uniform crop in length of straw and 
size of head and kernel. If after the first cutting the growth of the crop is vigorous 
enough to indicate danger of lodging, it may be cut again about 2 weeks later when 
the plants have again reached the height of 30 cm. The mowing should be done 
when the dew is off, preferably in the afternoon. This method was successfully 
applied in 1901 on Chevalier barley growing on rich and well-fertilizetl soil during a 
warm, rainy season. 

Prout’s farm, an example of 45 years’ continuous culture of cereals with¬ 
out manure, B. Skalweit {Milt. DmL Landw. GeulL, {1906)^ No. 8, Sup. S, pp. 
18-16). —The general management of the farm, the crop rotations followed, the use 
of commercial fertilizers, the cost of production, and the value of the crops produced 
are briefly discussed. 

Report on experiments carried out at Bramford and Saxmundham by the 
East Suffolk Education Committee, T. H. Middleton {Camlmdge Vniv., Dept. 
Agr.y 1904y pp. 48, dgm. 1). —A rotation experiment was conducted to study the 
effects of different kinds of plant food on common crops. The crops grown in the 
rotation were roots, barley, clover or beans, and wheat. The fertilizers used were 
nitrate of soda, superphosphate of lime, and muriate of potash. 

The imiwrtance and value of these three fertilizers varieil with the soil and the 
crop. On clay soil nitrate of soda was of great value to mangels and of some value 
to barley; superphosphate, to clover, mangels, and barley, while i>otjish had little or 
no effect. On light soil nitrate of soda benefited mangels and barley, and muriate of 
potash mangels and clover; but superphosphate did not benefit any of the crops. 
The continuous use for 12 years of 2 cwt. of nitrate of soda per acre on the light soil 
did not deUTiorate the lan<l, while a similar use of superphosphate was injurious to 
mangels and apparently, to a slight extent, to some of the other cro])B. The contin¬ 
ued use of barnyard manure for 12 years on this light soil did not result in any appre¬ 
ciable accumulation of fertility. 

In the second rotation experiment the quantities of manures to be used, the time 
of their application, and their effect were studied. The best results w ere secured by 
using I cwt. of nitrate of soda and 5 cwt. of superphosphate of lime per acre for the 
root crop, 2i cwd. of superphosphate for barley, the same quantity the following sea¬ 
son for clover, and 10 t>us of barnyard manure for the wheat crop. The experiment 
further showed that residues of fertilizer apj)lication8 may have substantial values, 
varying, however, with the crop. Clover extracted more from residues than barley 
and barley more than roots. It was shown that clover may receive great benefit 
from superphosphate applied a year before the crop is sown, w hile mangels appear 
to be benefited very little by the same treatment. It was also shown that the resi¬ 
due of any particular application i.s greatly infit onced by the soil. The barnyard 
manure left a valuable residue on the clay soil and but an unimportant one on the 
light soil. 

The results of experiments on the improvement of poor grass land show that on a 
clay soil from 5 to 10 cwt. of basic slag per acre is the most profitable application. 
Potash and lime did not prove profitable. The use of nitrogenous manures in 
conjunction with phosphates when beginning to improve poor clay soils is not 
re(!ommended. 

A fertilizer experiment with alfalfa showed that on clay soils this crop responds 
freely to phosphatic manures, remaining indifferent to dressings containing potash, 
while on sandy soils the potash manures are very effective and phosphates may fail 
to show improvement. 

Variety tests of wheat, oats, and potatoes, G. C. Watson and N. G. Miller 
{Pennanjlvania Sta. But. 76, pp. The yields of varieties moat productive at the 
station since 1887 are reported. 
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Of 20 varieties of winter wheat 9 yielded over 81 bushels per acre. The 3 leading 
varieties, Harvest King, Martin Amber, and Royal Red Clawson, yielded 34.60, 
34.58, and 34.22 bu., respectively. The average yield of all varieties was 29.17 bu. 
per acre. The average of the 13 smooth varieties was 28.86 bu., and that of the 7 
bearded varieties 29.74 bu. Dietz Longberry Red and Reliable gave the heaviest 
weight of grain per bushel, 61.25 lbs. Of the varieties testeni for 15 years Fulcaster 
stands in the load with 81.18 bu. of grain and 3,821 lbs. of straw per acre. 

The 19 varieties of oats grown in 1905 gave an average yield of 56.09 bu. per acre, 
the range being from 47.80 to 61.50 bu. C/ar of Russfa ranked first in the production 
of grain, and Mortgage Lifter, which stood last in grain production, ranked first 
in yield of straw'. In 1904 White Rus.sian was the leading variety, with 77 bu. of 
grain per acre, while Czar of Russia yielded only 69.18 bu. The yield of White 
Russian in ltK)5 was 56.93 bu. per acre. 

Forty-three varieties of i)otatoe8 were grown this season and an average yield of 
187 bu. per acre was secured, but of this quantity 27.4 bu. w ere unmerchantable 
tubers. The lea<ling varieties, mentioiu‘d in decreasing order of yield, w'ere Flureka, 
Heath Medium Late Beauty, Uncle Sam, Flarly Rose, Early Puritan, Extra Early 
Crusader, Irish Daisy, Early Nancy, and Bliss Triumph, all producing over 200 bu. 
of merchantable tubers per acre, w hile the remaining varieties fell below this yield. 
The average total yield for all the varieties for 1904 was 77.9 bu. more than the yield 
for 1905. 

Crops of southern France, Algeria, and Tunis, C. Rivi]i:RE and II. Lecq 
{(\dlure8 du mnli de VAlgtne et de la Tunme. Paris: J. B. BailliPrr d* Non, iS06*, pp, 
figs. 69). —This book discusses the culture of tropical and subtropical 
crops grown in southern France and in northern Africa. The topics discussed are 
climate, cereal and garden crops, viticulture, forage crops, forestry, fruits, ornamen¬ 
tals, plants furnishing rubber, tannin, dyes, fibers, perfume, starch, oil, etc., and tiie 
marketing of fruits and legumes. 

Clark method of growing grass for hay, C. D. Woo fife and J. M. Bartlett 
{Maine Sta. Bui. 126, pp. 25-28). —About 2 acres of land was treated as nearly as pos¬ 
sible in accordance with the Clark inethmi. 

The results indicated the value of thorough ])reparation of the seed bed and liberal 
applications of fertilizer in grass growing. The gniss was sown in the fall of 1904 
and in July of the next year 6J tons of field-cured hay was harvested. This crop 
cost about $40 for fertilizers and about $37 for labor and seed. The station does 
not believe this method adapted to Maine, as it does not fit in with mixed farming 
and rotation of crops, and further, because the seeding formula recommended does 
not contain clover. 

Report on an experiment conducted at Cransley, Northamptonshire, in 
seasons 1001, 1902, and 1903: The improvement of poor pastures, T. 11. 
Middleton {Cambridge Unw., Dept. Agr., 1904, pp. 86, dgms. 2). —The results of 
cooperative w'ork indicated that to improve poor pastures on clay soils it is advisable 
to begin with the use of from 7 to 10 cwt. of basic slag per acre. Barnyard manure, 
sulphate of ammonia, or dissolved bone should not be used in the beginning, but 
may be applied after the first few years are over. The improvement of soil by 
clovers and the management of pastures is discussed. 

Range improvement, J. J. Thornber {Arizona Sta. Rpt. 1906, pp. 17-21). —The 
range improvement work of the station for the year ending June 30, 1906, with the 
weather conditions for the period, is briefly reviewed. 

A good growth of forage plants on the range reserve is reported, and the prevail¬ 
ing species are enumerated. Two common species of Indian w'heat made the best 
growth, the average height being 10 in. In estimating the relative amount of spring 
forage on the mesas on small plats from which the plants were pulled up by the 
roots, dried, and weighed, it was found that the average yield was at the rate of 
<;2,812 Ibe. of forage to the acre. 
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Notes are given on cultural operations, the continuation of work upon the economic 
cacti, the forage ganlen, and on the viability of native grass seecls. The <lifferent 
species of forage plants sown on tlie range reserve and the percentage of germination 
as determined for a large mini her of native grasses are enumerated. 

Alfalfa, T. F. Hunt et al. (New York Cornell Sta, Jhd. ‘ 2 .Vy pp. 139-177^ 10). — 

This bulletin is a report of progress on cooperative tests with alfalfa in several parts 
of the State and of field U^sts on the college farm. An outline of cooi>erative demon¬ 
strations in the different branches of agriculture to be made in 1906 is api)ended. 

The location and description of soils suited to alfalfa culture in the State are 
given, and the results of experiments with the crop are discussed. In 68 per cent 
of the c.o()j)erative tests in districts where alfalfa growing is not yet established no 
nodules at all w'ere found on the plants. During 2 seasons’ work with alfalfa bacteria 
transported by the cotton method, only one csise gave an increase of vigor in the 
plants, while the metliod of inoculating by the use of soil from an old alfalfa field 
uniformly resulted in an abundance of nodules. 

Dressings of lime usually ])roved beneficial, and on the ht^avier soil of the college 
farm it was found essential to the crop. The use of 2,000 lbs. per acre prodnce<l 
somewhat better results than 1,000 lbs. and })ractically as good as 8,0(K) lbs. The 
results on the heavy soils indicated that the best success is to be obtaine<l by a 
c.ombinati(»n of lime, stable manure, and inoculation by means of soil from an old 
alfalfa field. On gravelly loam soil alfalfa without a nurse crop grt*w much stronger 
before winter set in than that grown with a nurse crop, but this superiority was not 
maintained in the* season’s pro(hi(‘tion. During 8 months’ storage thoroughly lield- 
c.unMl alfalfa hay lost between 15 and 16 ]>er cent in weight. 

Cooperative experiments with alfalfa, C. D. Woods andJ. M. Hartcett (Maine 
Sta. Jinl. Lid, pp. 3o-41). —Cooperative culture U‘sts with alfalfa in 1904-5 are 
describ(‘d and directions giv(Ui for the culture of the crop. Tlie results thus far 
secured do not show conclusively that in general alfalfa <*an l)e successfully growui in 
Maine. 

Alfalfa and red clover, J. W. Wilson and 11. <r. Skinner (South Dakota. Sta. 
Jinl. 94, ]>p. 10, Jig. 1). —The results of 3 years’ exp(‘rimenls with alfalfa and clover 
at the station and in the forage tests at Highmore are presented. 

In the spring of 1904 native sod on the college farm was disked 5 times and part 
sowed to alfalfa and part to (rlover, but only the clover made a fair stand. At High- 
more a field of Turkestan alfalfa sow'ed in 1899 still i)roduces good yields. Satisfac¬ 
tory results have been obtained with both the Turkestan and the American varieties. 
In 1902 a titdd foul w ith mustard was sown to alfalfa, with the result that the follow¬ 
ing year the mushird was practically kille<l out and a first-class stand of alfalfa was 
secured. 

At the station Turkestan alfalfa .sowed INIay 10, 1903, yieldetl 5,437 lbs. of hay per 
acre from 2 cuttings in 1904 and 5,113 lbs. from 2 cuttings in 1905. Montana-grown 
seed sowed in May, 1903, gave a total yield from 2 cuttings of 5,733 lbs. the follow ing 
season. The experience in alfalfa culture by farmers throughout the State is briefly 
noted. 

Clover was successfully grown on thoroughly disked native prairie and Bromm 
inermis sod. The seed was sown at the rate of 10 to 12 lbs. per atTe and perfect 
stands w’ere secured. A clover field 1 year old gave a total yield of 5,484 lbs. of hay 
per SLcre as compared with 3,294 lbs. on a sod-bound Bromue inermis field. In another 
field a total yield of 9,358 lbs. of hay per acre w as secured from clover and only 2,360 
lbs. from Bromus inermis. 

Culture of the fodder beet in Tunis, R. Gagky (Bui, Dir, Agr. et Com, [Tunis'], 
9 (1906), No. 37, pp, 654-560). —The results of culture experiments with fodder beets 
are shown in tables. 

In selecting a variety or (hoosing the distance between plants it is recommended 
that the total quantity of dry matter produced per hectare be taken into account and 
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not only the percentage. It was found that subsoiling for fodder beets increases the 
average weight and size of the roots, gives much larger total yields, and decreases 
the density and the percentage of dry matter, the beets Ijeing larger and containing 
more water. Although the percentage of dry matter is lowered, the total yield is 
generally increased, especially in dry years. A considerable increase in yield of 
beets was also secured by irrigation. 

Oorn culture, R. J. Redding {Georgia Sta. Bui . 69 ^ pp. 4 i ^ 0 ). —Twenty varieties 
of corn tested in 1905 ga\ e an average yield of 88 by. per acre. Tlie leading vari¬ 
eties, Albemarle and Marlboro, yielded 47.36 and 46.20 bu. per acre, respectively. 

Residual effects of fertilizers applied to cotton in 1904 were not apparent in the 
corn crop of 1905. The plants fertilized this year yielded an average of 30.24 bu and 
those not fertilize<l since 1904, 25.82 bu. per acre. This increaseof 4.44 bu. from the 
use of fertilizers was secured at a cost of 80 cts. j>er bushel. A second fertilizer test 
gave similar results and it is concluded that the use of commercial fertilizers is not a 
reliable means to permanently iiuTease the i>rodiictivenet*s of soils. 

Applying one-half of the quantity of cotton-seed meal at planting and one-half on 
May 19 was found inexpedient. Substituting the equivalent in nitrate of soda for 
one-half the quantity of cotton-seed meal did not prove protitable. As in previous 
years, cotton-seed meal was more effective than cotton seed applied directly to corn. 

Oom improvement, J. A. Jeffery {Michigan Sta. Spec. HuL S4y pp> ^6^ fign. 15 ).— 
This bulletin is a popular discussion on the improvement of corn by a more care¬ 
ful selection of seed and better cultivation. Directions are given for the selection, 
storing, and testing of seed corn, and the different cultural operations connected with 
growing the corn crop. CroSs breeding corn for the improvement of quality and the 
fixation of character are discussed and outlines for judging or sc'oring corn aie given. 

Experiment with com, (1. A. CnasTHWAiT {Idaho Sta. Rpt. 1.905j pp. S5-.i5) — 
In 1904 26 varieties secured from various sources were tested and the earliest ears 
selec'ted for seed. Seed was 8ave<l from 9 dent and 2 flint varieties. Only a few ears 
were secured from each variety making seed, and 5 of tliose saved were from seed 
grown near Moscow. In 1905 over 50 varieties were tested and seed selection was 
made with reference to earliness. 

The germination of seed corn, J. W. T. Duvel {U. S. Dept. Agr.^ Farmers* 
Bui . ^56 f pp. 16 J figs. 4 )-—The value of making germination tests is pointed out and 
complete directions for carrying on the work are given. Percentages of germination 
of seed com as determined in individual ear tests of 10 kernels each from the crop 
of 1905 are shown in tables. 

Of 67 lots of corn secured from various sources in different States 60 showed an 
average germination of less than 95 per cent, 48 of less than 90 per cent, and 10 of 
less than 80 per cent. The average germination of all ears tested was 86 3 per cent. 
The poorest lot contained only 2 good ears in 50, w ith 16 dead ears and an average 
germination of 39.4 per cent. The best 2 lots germinated 97.8 and 97.3 per cent, 
respectively, the first lot having 41 good ears in 50 and the second 42 in a possible 49. 
Of the 3,322 ears tested 1,416 germinated 100 per cent. The average germination of 
the remaining 1906 ears was only 77.7 per cent. This-shows a gain of 13.7 per cent 
by discarding ears of low vitality. 

Experiments with cotton and com in 1905, J. F. DuooARand J. M. Richbbon 
{Alabama Canebrake Sta. Bui . 23, pp. 29 ).—Among the varieties of cotton grown, 
Russell and Woodfin gave the largest yields on bottom lands and Wooddn and 
Peterkin on poor upland. On bottom land Russell produced a crop valued at $55.56 
per acre for lint and seed. On poor red upland the value of the crop of Woodfin, 
the leading variety, was $18.31 per acre in lint and seed, with lint at 11 cts. per 
Ppund and seed at 70 cts. per 100 lbs. Subsoiling for cotton which was done when 
the subsoil was too wet gave unfavorable results. In 2 tests plowing 6} in. deep 
resulted in the largest crop, but in 2 other tests no advantage from deep plowing 
wftfl derived. 
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The yields of corn were but slightly affected by the method of preparing the soil 
or planting the crop. Plowing under Egyptian clover and subsequently a crop of 
cowpeas incrreased the siK^ceeding corn crop 9 bu. per acre. C’orn stover, cotton-seed 
hulls, or tasseling corn plants plowed under showed no very marked advantage, but 
the benefits from successive applications of cotton-seed hulls and corn stover l>ec^nie 
greater each year. Tests made on prairie soils showed that vegetable matter rich in 
nitrogen, such as is afforded by barnyard manure, sweet clover, and cowi>eas, is 
needed for their improvement. 

On poor reddish prairie soils both acid phosphate and cotton-seed meal increased 
the yield of cotton quite profitably, the increase being 6611)8. of lint per acre with the 
phosphate and 40 lbs. of lint with the cotton-seed meal. Kainit was found useless 
in this fertilizer experiment with cotton. Nitrate of soda, cotton seed, cotton-seed 
meal, an<l cow manure, at the rate of 44, 464,100, and 2,704 lbs. per acre, re8i)ectively, 
used separately, w’ere found profitable for ^otton on all grades of prairie land. Acid 
phosphate did not give decisive results on black slough land but on i)oor reddish 
prairie soil this substance and slag j)ho8X)hate were lK)th found highly profitable. 
On gray prairie land in good condition the use of 800 lbs. of a complete home-mixed 
fertilizer, or 8 to 10 tons of barnyard manure gave good returns. Acid phosphate 
and cotton-seed meal were both more effective when applied before planting. The 
nitrate of soda gave good results w'hen applied at the first or second cultivation of 
cotbin. Manure from cattle fed on cotton-seed meal and hulls, applied in a small 
amount in the drill in both cotton and corn culture, increased the yield for each ton 
of manure about 18 per cent in the first crop after the application, 15 per cent in the 
second, and 9 per cent in the third, the increase aggregating in value in the 8 years 
from i>^.47 to $11.94 per ton of manure. 

Fertilizer applications for cotton and oats are suggested. 

Gotton culture, R. J. Redding [Georgia Sta, Bui. 70^ pp. 61-90 ).—This bulletin 
is the report for 1905 on cotton experiments in progress at tht‘ station (K. S. R., 16, 

p. 866). 

In the variety test of this year Cook Improved, which ranked first among 30 varie¬ 
ties in total value of crop produced, also stood first in earliness. The value of lint 
and seed produced by the different sorts ranged from $44.68 to $66.11 per acre. Cook 
Improved produced 533 lbs. of lint per ac^re and 880 lbs. of seed, and the next ranking 
variety, Brown No. 1, yielded 488 lbs. of lint and 767 lbs. of seeti. These, two sorts 
were followed by I.ayton Improved, Moss Improved, Southern Wonder, and Toole 
Improved, mentioned in the decreasing order of total value produceii, and all yield¬ 
ing over $57 worth per acre of lint and seed. The average height of the varieties 
grown was 3.67 ft., the range being from 3.23 ft. for Jones Re-Improved 4.18 ft. for 
Lewis l*rize. Moss Improved was the latest maturing variety. The best half of the 
varieties tested showed a tendency to produce a higher percentage of lint, a some¬ 
what heavier boll, smaller seeds, and earlier maturing plants than the less produc¬ 
tive half. 

The results of 3 years^ fertilizer experiments indicate that when nitrogen is given 
in the form of cotton-seed meal the best yields are obtained by making the entire 
application before planting. Such an application bedded on about 2 weeks previous 
to planting was found to induce early fruiting. From 16 to 20 lbs. of nitrate of soda 
per acre, applied in the furrow with the seed, has given good returns at the station. 
Substituting for one-half the quantity of cotton-seed meal its equivalent in Ditrate of 
soda and applying the same as late as June 26 proved profitable. In the experience 
of the station growing cotton and corn simultaneously on the same ground can not 
be retiommended. 

The Mallory plan of preparing land for cotton showed no advantages over the 
ordinary method. The Mallory plan consists in throwing furrows 8 in. deep at half 
the distance apart of the intended cotton rows, and running deep subsoil furrows 
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within the furrows so made. This is done in the fall and the following spring alter¬ 
nate furrows are reopened with a shovel plow and the planting and application of 
fertilizers performed in the usual way. 

A comparison of Peruvian guanos with home mixtures for cotton indicated 
that the same amounts of available phosphoric acid, nitrogen, and potash in the 
guanos were of equal value with the same elements in the forms of acid phosphate, 
cotton-seed meal, and muriate of potash.^ The results of an experiment with cotton¬ 
seed meal and crushed cotton seed, indicattxl that for fertilizing cotton 865 lbs. of 
cotton-seed meal is the fertilizing equivalent of 2,000*1bs. of crushed cotton seed. 

Suggestions and formulas for the use of fertilizers in cotton culture are appended. 

Cotton in Egypt, H. Lecomte (Le coton en Eyypte. Paris: A. Challatnelj 1906^ 
pp, IG^yfigs. map 1 ).—In discussing the present condition of the cf)tton industry 

of Egypt, this book devotes a chapter each to general cotton statistics, the soil, cli¬ 
mate, varieties, variations, cultural operations, harvesting and ginning, soil exhaus¬ 
tion and fertilization, the dhstribution of cotton culture in Egypt together with the 
production and exportation of the country, and the ciulture of the crop in the Nile 
region under irrigation. 

Hardy Bermuda grass, J. Fields {Oklahoma Sla. JiuL 70, pp. 8 ).—Experiments 
at the station have shown that Bermuda grass should be propagated only from the 
roots and pieces of sod of a sort that has surviveil severe winters in Oklahoma. The 
hardy strain growing at the station and elsewhere in Oklahoma quite generally sur¬ 
vived the winter of 1905-6. Directions for planting Bermuda sod and its care after 
planting are given. 

Two and one-half acres of thin uplaml soil were set to Bermuda grass on June 29 
and 80, 1905, by sod planting, and on September 25 a yield of 2,584 lbs. of cured 
hay per acre, free from weeds and crab grass, was secured. The rainfall during this 
period amounted to 14.13 in. as compared with an average precipitation of 9.()2 in. 
for the same j)eriod in previous years. An analysis of this hay made by the station 
chemist showed that it contained 9.70 per cent of protein and 1.24 per cent of fat. 

The preservation and storage of hops, K. von Baur-Breitenfeld {Pure 
Products, 2 {1906), No. 3, pp. 146-150 ).—Investigations on the storing of hops indi¬ 
cated that hops should be stored in the hop chambers only when perfectly dry and 
ripe for bagging, and that sulphuring maintains the (|uality during storage. 

The storage rooms should be kept at an even low temperature and perfectly dry. 
Temperatures from zero to 2 or 3° R. preserve hops better than higher temperatures 
because they reduce the moisture in the air to a greater extent and retard the oxida¬ 
tion of the hop resin and oil. The lower temperatures also better preserve the flavor 
of the hops. Hop chambers with direct refrigeration and stagnant air are as effective 
as those cooled by circulating cold air. 

The potato crop, T. H. Middleton {Cambridge Univ., Dept. Agr. Farmers' Bui, 
S, pp. 54 ).—Variety tests were conducted in 1903 and 1904 on a light loam soil. The 
best yields were secured from Dobbie Factor and Findlay Royal Kidney. Sutton 
Discovery and Findlay Evergood proved the most resistant to disease. 

The sprouting of seeds before planting did not appear very useful for ordinary 
purposes.^. Planting entire tubers gave better results than the use of cut seed pieces. 
Tubers weighing 9 or 10 to the pound, or li to 1| in. in size, were most suitable for 
planting. Seed imported from Scotland produced equally good crops the first and 
second years, while the third year the crop was much reduced. The second growth 
induceii by weather conditions in 1904 had a very injurious effect on the cooking 
quality of the potatoes. 

The best results on poor light land were secured with a fertilizer application con¬ 
sisting of 1} cwt. of sulphate of ammonia, 3J cwt. of superphosphate, and 1J cwt. of 
sulphate of potash. On a light loam soil the best yield was secured where this same 
application of commercial fertilizers, together with 12 tons of barnyard manure per 
icre, was used. The barnyard manure alone also gave good results. 
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Report on experiments with potatoes, 1006, W. Bruce and J. Porter {Edirih, 
and Kant of Scot. Col. Agr. Bui. pp. 25^ dgm. 1). —Among 13 varieties of potatoes 
tested tiie second time Factor, Pink Blossom, and Up-to-Date were the only ones 
which yielded a heavy crop of fair quality. Of the medium early varieties King 
Edward Vll was the most productive, being followed by White Blossom and British 
(iueen. Some of the old standard varieties proved of equal value with the best of 
the new ones. 

Sprouting the seed potatoes in boxes before planting increased the yield as well as 
the size of the tulx*rs. Sprouted seed planted May 5 produced a better crop than 
unsprouted seed planted April 14. 

On sandy soil the use of commercial fertilizers with barnyard manure w’as profit¬ 
able, an<l on one of the test plats a complete commercial fertilizer gave better results 
than iiu^ornplete applications, although sulphate of pohish alone gave a satisfactory 
return. Sulphate of ammonia gave a larger increase in yield than nitrate of soda. 
For sandy loams the use of 1 cwt. of sulphate of ammonia, 3 cwt. of superphosphate, 
and IJ cwt. of sulphate of potash, given with a medium dressing of barnyard 
manure, is recommended. 

Trial of varieties of potatoes, G. E. Adams {Rhode Island Sta. Bui. Ill, pp. 61- 
74). —The fertilizer formulas used during a period of 7 years in potato exj)eriinents 
are givt*n and the average yields of varieties for the numl:)er of years grown are 
shown in tables. 

The range in yield of the 85 varieties under test was from 426 bu. per acre, the 
3-year average of the Great Eastern, to 67.7 bu. per acre, the 2-year average of 
Rival. The total crop of Astonisher, Gem of Aroostook, and Prof. Dr. Maercker 
showed a maximum variation of only 0.9 of a bushel, yet in the percentage of mer¬ 
chantable tubers there M^as a variation of 26.4 per<!ent of the entire crop. A similar 
relation was observed between Commercial, Flarly Maine, and German Early Rose, 
the difference in yield of merchantable tubers in these 3 varieties being equal to 
49.9 bu. i)er acre. In observing the disease resistance of varieties Prof. Julius Kuhn 
showed the greatest immunity from injury by the blights. The selection of early- 
maturing varieties is considered as apparently the only safe plan to be followed to 
keep the crop free from blight. 

Pohitoe.s were sprayed 4 and 5 times during the season. Sixteen varieties gave an 
increased yield of over 50 per cent of the total crop as due to the additional spraying. 
Fifteen varieties showed an increaseof from 25 to 50percent, 12 yielded from 1 to 25per 
cent greater crops, while 8 varieties showed an apparent loss from the last spraying. 
The plants of the 15 varieties givingthe greatest increasein yield remained vigorous and 
continued to grow from 2 to 3 weeks longer upon the area sprayed 5 times than upon 
the area sprayed only 4 times. Peerless Junior, State of Maine, Burbank, White 
Star, and Vermont Golden Coin, sprayed 5 times, retained from 90 to 100 per cent of 
their foliage for more than 3 weeks after the plants sprayed only 4 times W’ere dead. 

Home-mixed fertilizers for potatoes, C. D. Woods and J. M. Bartlett {Maine 
Sta. Bui. 126 y pp. 41-44). —The details of exj)eriments here reported have been previ¬ 
ously notcfl (E. S. R., 16, p. 1073). In 1905 three home-mixed fertilizers were com¬ 
pared with one commercial potato fertilizer and the results, on the whole, w'ere lower 
with the home-mixed than with the commercial fertilizer. The results are considered 
as not admitting of conclusive interpretation at the pr^ent time. 

Ramie and similar crops in India, G. B. De Caroo ( La ramie et see analogues 
aux Tndes Anglaises. Paris: A. Challamel^ 1906, pp. This book is a translation 

and a r<^'sum6 of information on the culture and preparation of ramie and other 
analogous fiber plants in India. The information here given is taken from the 
Dictionary of the Economic Productsof India, by G. Watt, published from 1889 to 1893. 

Field observations upon the tolerance of the sugar beet for alkali, G. W. 
Shaw {Calif(mda Sta. Bui. 169, pp. 29 , Jigs. Previous work along this line, 
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described in earlier publirations of the station (K. S. R., 8, j). 683; 12, p. W2), is 
briefly summarized. The later ol)8ervation8 hero recorded were made by the author 
at Grand Junction, Colo., in 1900 and at Oxnard, Cal., in 1904. 

The investi^tions in Colorado indicate<l that in the virgin soils under test the heavy 
percentage of alkali lies above the fourth foot, and that the excessive amounts founc^. 
in the upper foot have been brought there from that depth by shallow irrigation and 
by the upward leaching of the soil due to seepage. The average of 8 soluble salt 
determinations upon soils producing either good o» fair crops of beets shows a per¬ 
centage of 0.036 of chlorids, 0.004 of carbonates, and 0.087 of sulphates, or a total of 
0.127 per cent in the upper foot of these fields. These figures correspond to 1,440 
lbs. of chlorids, 160 lbs. of carbonates, and 3,480 lbs. of sulphates, or a total of 5,080 
lbs. of soluble salts in the upper acre-foot. The yields of heeta ranged from 7.76 tons 
to 20.98 tons, or aii average of 8.45 tons per acre, with an average sugar content of 
16.03 per cent and a purity of 81.8. 

Soils producing poor crops of beets under the same conditions of cultivation and 
treatment were found to carry much more chlorid in the top foot than was held in 
the iipi)er 3 ft. of the soils producing fair crops. These data are regarded as showing 
that the soluble salt content of the soil is the primary cause of the failure of beets, 
but it is pointed out that the high percentage of alkali is not uniform throughout the 
locality, and that by pjoper selection of soils these difficulties may be avoided. 

The strength of the soil solution was determined as baseil on 20 and 10 per cent of 
moisture in the soil. It was foiin<i that the heavy adobe soil 2 days after irrigation 
contained from 18 to 20 per cent of water, while several days after irrigation the 
moisture content had fallen from 8 to 12 per cent and the plants were suffering from 
lack of water. As shown by the analyses made, the solution in soil with 20 per cent 
of moisture contained 2.97 per cent of alkali, and with 10 per cent of water in the 
soil 5.86 per cent. It is pointed out that w’hen the density of a soil solution becomes 
too great the vitality of the seed is destroyed or, in the case of already growing plants, 
the passage of water from the soil into the plant is checked. 

At Oxnard, (Jal., observations were made in fields with a marked unevenness of 
stand, which frequently characterizes beet fields on alkali soils. The Jesuits on all 
the different fields pointed to the fact that wherever the chlorid content of the soil 
approached 0.20 per cent beet culture was unsuccessful. It was further shown that 
the sulphates had a comparatively limited effect on the growth of beets. The effect 
of the different salts is more clearly brought out in the following table: 


Tfie effect of different percentages of soluble salts on the growth of sugar beets. 


Condition of beetR. 


No growth 

Poor. 

Fair.*. 

Good. 


Sulphates. 


CarbonatcH. 


Per cent. 
0.4063 
.3602 
.2010 
.2629 


Percent. 

0.0092 

.0000 

.1014 

.0101 


Chlorids. 


Per cent. 
0.1957 
.0742 
.0746 
.0419 


Total 

Halts. 


Per cent. 
0.6112 
.4844 
.2800 
.3149 


On this particular field the sugar content of the beets ranged approximately from 
17 to 22 per cent. s 

In certain portions of these fields where good beets were produced, practically all 
the alkali was found in the top foot of soil, where it could have little or no effect on 
the more delicate fee<ling roots of the plant, w'hile on adjacent spots producing no 
beets the concentration of the alkali was essentially tlie same in the first and the 
second foot of soil, bringing it within reach of the fibrous-feeding roots. These 
^results are regarded as indicating that the distribution of the soluble salts within the 
soil may be a more important factor than the total quantity of alkali present, and 
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also 08 explaining why beets fail to grow in certain places although little or no alkali 
appears near the surface. The failure of plants, even though the seed germinated 
well and a good stand was originally obtained, is also accounted for by this fact. In 
these ol)servation8 fair beets were found growing in soil with an average of 4,000 lbs. 
of chlorids per acre-foot, and it was noticed that certain individuals have a much 
greati^r resistance to alkali than others. It is believed that the success of beet cul¬ 
ture in regions with alkali soils depends upon the proper soil selection and the 
development of a more alkali-resistant beet. 

Sugar beets in the San Joaqmn Valley, G. W. Shaw {California Sta, Bui. 
pp. £7t Jiffi*. 11) .—The results of field observations and analyses connected therewith 
since 1902 are reported. 

In 1902 the average results of 9 tests showed a sugar content in the l>eet of 14.9 per 
cent an<i a i)nrity of 83.5, but the average yield was only 4.74 tons per acre. These 
figures are regarded as showing that the general climate and soil conditions are suit¬ 
able for the production of high-class sugar beets. The low tonnage was largely due 
to late planting. A satisfactory yield can be obtained only by early planting, which 
will allow the plants to make considerable growth before the hot weather of the 
summer months. 

These conclusions were confirmeil by results obtained in 1905. It is also stated 
that, in general, the results will be very unsatisfactory when the beets are grown 
without irrigation. The failure of the plantings of 1905 was primarily due to late 
planting and inadeciuate irrigation, and in a lesser extent to poor soil preparation, 
poor cultivation, and beet blight. General discussions on the climatic conditions, 
moisture and sunshiny requirements, and on soils and their preparation and cultiva¬ 
tion are given, and the results of earlier experiments conducted by the station with 
sugar )>eets in southern (California are reviewed in an appendix. 

Manurial experiments with sugar cane in the Leeward Islands, 1904-5, 
D. Morris {Imp. Dept. Agr. West Indies^ Pamphlet S9^ 190Sy pp. 51). —A summary of 
the results with seedling and other canes at the experiment stations in the Leeward 
Islands is given. 

At Antigua the results showed that the canes B. 156, Sealy Seedling, B. 306, B. 208, 
D. 74, D. 95, and D. 109 are specially worthy of attention. The ratoons of 6 of these 
canes also ranked first at the various stations. In St. Kitt’s Caledonian Queen and 
White Transparent gave the best results, while the Barbados seedling canes B. 208 
and B. 147 were also satisfactory. The ratoon crop of B. 208 ranked first with a 
yield of 30 ton.s of cane and 8,508 lbs. of sugar per acre in the juice. 

Kelatiug to the sugar industry in Peru, T. F. Sedgwick ( Trujilloy Peru: Hayoy 
Verjeld: Co.y 1905 y j>p. 78y pis, 11 y charts 3). —This book contains descriptions of the 
sugar districts and sugar estates in Peru and a review of the methods of sugar-cane 
culture in that country, together with a brief discussion on the manufacture of cane 
sugar and the utilization of by-products. Comparative data from different sugar¬ 
growing countries are also given. Special reference is made in this work to the sugar 
estate known as Hacienda Cartayio. 

Germination of aeeds as affected by nutrient salt solutions, O. Kambersky 

{/Aschr. Landw. Vermcimv. Oesterr,, 9 {1906)y No. lypp* 33-43). —Work along this 
line by several investigators is reviewed, and results of experiments at the seed con¬ 
trol station at Troppau are reported. 

Of each of 15 different field crops 4(X) seeds were soaked for 48 hours in a solution 
of a mixture of ammonium and potassium nitrate and sodium and ammoniun^ phos¬ 
phate. For the purpose of a check test the same number of seeds of each crop were 
soaked in water for the same length of time. When these samples were subjected 
to a germination test the seeds soaked in the nutrient salt solution did not sprout so 
quickly and, with the exception of sugar-beet seed, did not show as high a percent¬ 
age of germination as the seed soaked in water. 



1066 


EXPERIMENT STATION RECORD. 


The various crops 8howe<l different dej?rees of resistance, which is believed to be 
imrtly due to the age of the seed, although it was observable in fresh seed with a 
weakened vitality. All degrees of vitality were represented in each individual sam¬ 
ple, and it is concluded that the weakest seeds lost their power to germinate when 
soaked in the salt solution, while in the resistant seeds the germination was delayed. 
It was also found that the parts of the embryo were differently affected, the plumille 
api>earing more resishint than the radicle. Seeds of grains taken from the germinat¬ 
ing chamber and transferred to fresh soil continued their growth normally, but were 
retarded as compared with seeds not treated with the salt solution. 

Seed inspection, C. D. Woods and Bessik G. Tower {Maine Sta. Bui, 126y pp, 
^6 ),—This bulletin contains the text of the Maine laws regulating the sale of seeds, 
and the results of analyses of samples of seeds (lollected by the station in 1905 and 
received from correspondents from 1902 to 1905. A list of weed seeds from the 
samples tested is given and attention is called to the free analysis of weeds, seeds, 
fertilizers, and feeds by the station. 

HOETICULTURE. 

Department of agriculture and horticulture, V. A. Clark {Arizona Sla. Bp(. 
190r>^ pj}, 10-15). —Attention is called to the intense heat and light in Arizona and 
the effect of these on plant growth. Shading has been found a specific for many 
crops which are injured or even killed in the open. Where the summer heat raises 
the surface soil to so high a temperature as to interfere with root growth mulching 
has been found a specific remedy. Deep planting of trees has also been pradiced 
successfully to overcome this trouble. 

The results secured at the station with a number of fruits and vegetables during 
the season are briefly stated. Guavas have been siuressfully grown, both in the 
open and in shade, and withstand a temperature of 19® F. The McNeal variety of 
garden pea was less injured by frost than the American Wonder variety. A study 
is being made of varieties of olives in Arizona. No insect nor fungus pest has been 
found as yet to attack this crop. 

Some alfalfas from Sahara and Arabia promise to surpass the strain commonly 
raised at the station in growth during the hot months. The yields of 3 varieties of 
durum wheats in comparison with the Sonora variety are given, in every case the 
yield was considerably higher, and the straw, though taller, showed less tendency 
to lodge. It also rusted much less. Pea plants from light-weight seed died as a 
result of weather conditions a number of days earlier than from heavy seed. It la 
believed that considerable valuable work can be done along the line of seed selection. 

Beport of the horticultural department, J. Troop {Indiana Sta. Rpt. 1905^ 
pp. 19-^1), —An outline of the ex|)eriinental work of the department during the 
year, with some of the chief results obtained. In the use of pedigreed strawberry 
plants the results of a single season’s work indicate clearly that “the pedigree theory 
as applied to straw berry plants lias been overdone.” 

In some fertilizer experiments with tomatoes great differences in the productiveness 
of individual vines, due to individuality, were observed. In spraying experiments it 
is found just as essential to spray for the second brood of codling moth as for the first 
brood. San Jos^ scale has been found in 44 counties of the State. A new aphid was 
discovered during the summer of 1904, which seems to lie especially partial to 
Houghton gooseberry bushes. The aphid is briefly described and has been given 
the name of Aplm houghtonenais. 

Fruits and vegetables, E. B. Ferris {MMmppi Sin. Bui. 87, pp. :?-7).~An 
account is given of the commercial culture and marketing of a number of varieties 
of fruits and vegetables, including potatoes. 
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The best results with strawberries liave been secured with the Klondyke Variety. 
The most effective fer^tilizer was a mixture made ii]) of 200 lbs. of cotton-seed meal, 
400 lbs. of acid phosphate, and 100 lbs. of kainit. The yield with this fertilizer was 
at the rate of 191.0 crates per acre. These results with berries, as with all the other 
crops experimented with, showed that the soil is lacking in phosphoric acid. On 
account of the scarcity of labor and poor shipping conditions the northern limit of 
successful marketing was Birmingham and Chattanooga. The best shipping package 
was a 24-qt. ventilated crate. The returns from 275 24-qt. cases netted a little less 
than $500. 

Asparagus was marketed most profitably in Chicago. Twenty J-bu. boxes gave a 
net return of $30. When commercial fertilizers were used on (abbage, the increase 
over unfertilized plats was 223 per cent, and 299 per (!ent on soil that had l)een 
parked with cattle. The normal fertilizer used on this crop w’as 430 lbs. of cotton¬ 
seed meal, 420 lbs. of acid jihosphate, and 200 lbs. of kainit. AVhen either the cot- 
ton-seed meal or ai?id phosphate wjis decreased the crop was lessened, but when the 
kainit was decreased the yield remained practically the same. 

^Wardwell Kidney Wax beans averaged 120.8 hu. per acre, and Improved Valen¬ 
tine 121.6 bu., counting 30 lbs. to the bushel. The use of kainit was without effect 
in increasing the yield of this crop, but both nitrogenous fertilizers and phosphates 
giive marked increased yields. The unfertilized soil yielded 66 bu. per acre. When 
fertilized with a mixture containing 209 lbs. of cotbm-seed meal, 114 lbs. of <lried 
blood, 455 lbs. of acid phosphate, and 213 lbs. of kainit the yield was 150 bu. per 
acre. One-half of this fertilizer mixture gave a yield of 121.5 bn. per acre. When 
the nitrogen was left out of the mixture the yield was 82 bu. per a(Te. Acid j^hos- 
phate alone produced a yield of 104.5 bu. per acre. The net returns from shipping 
2 acres of beans to northern markets was $173.29. The bushel hamper was a much 
more desirable package for this crop than the bushel box. 

Burbank was the heaviest yielding variety of iX)tato grown, producing 182.5 bu. 
per acre. Nativcj seed produced but 70.6 bu. per acre, while with at lea.st 5 varieties 
from other sources the yield was in no instance le.ss than 126.8 bu. per acre. The 
net returns from 2 acres of j)otatoeH w’ere $112. 

A test was made with different sized seed pieces, varying from 1 eye to whole 
medium sized tubers. The yield with one-eye pieces was 68.9 bu. |>er acre, and this 
was gradually increased to 107.9 bu, when whole potiitoes the size of a guinea egg 
were used. Among other vegetables grown were onions, beets, radishes, kohl-rabi, 
turnii)s, ruta-bagas, eggplants, and peppers. The only ones i)rofitably marketed were 
beets, ruta-bagas, and turnips. 

Further studies in lettuce culture, W. Stuart (Vermo})t Sta. RpU 1906, pp. 
292 - 1 ^ 96 , pi, l).—ln an earlier report (K. S. 11., 17, p. 249), an account was given of 
an exi^riment to determine the comparative value of different forms of chemical 
fertilizers, the relative value of chemical fertilizers and rotteil manure, and the rela¬ 
tive influence of surface v, subwatering for lettuce. In the present instance a report 
is made on flat-grown v, bench-grown plants; and combination indoor and outdoor 
lettuce culture. 

In the first experiment plants were grown in flats until ready for market. The 
flats were 12 by 16 by 3.5 in. One dozen plants were grown in each. Similar 
plants were grown in benches at a distance of 8 by 8 in. apart. The bottom of the 
flats was filled to a depth of 1.5 in, with well-rotted manure. Thirty-four square 
feet of space w^ere given to each method of culture. 

The plants in the flats were ready for market a week in advance of those in the 
bench. Their average weight was 86 gm,, while those in the bench avera^d 210 
gm. each. The flat-grown plants presented a good appearance and sold for 40 cts. per 
dozen, while the bench-grown plants commanded but 50 cts. per dozen. From the 
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standpoint of space, therefore, the returns per square foot were 26 cts. from flit* 
grown plants and but 10 (*t‘=» from 1u n« li >» phuits 

The conclusion is dm ^^n tli it it»i lo* il m iik( i ( •‘ihIiUdh^' a L'lraternet profit canbe* 
made from lettuce planteil in il it- I lio l \\ hilt <>i tlu* pi mt'^ in flats to maturity 
considerably lessens the labor required, though the lettuce is not so heavy nor so 
good by close planting as when sufficient space is allowed for development. 

In the combination indoor and ouhloor lettuce cultuie, li‘ttuce was started in the 
greenhouse and tmnsplanted to the o^ien as soon as weather conditions permitted. 
Good crops were thus secured. The average weight of the plants of a niiiiiber of 
different varieties grown for 2 years is tabulated. Iceberg gave the heaviest yield in 
each of the 2 years. It is believed that seedlings could be grown eijually as well in 
the hotbed as in the greenhouse for this w'ork, and that in the vicinity of the station 
this method of culture w'ould l>e very profitable. 

Fertilizer experiments in field culture of garden peas {Maine Sta, Jiul. 1^6^ 
pp, S0-S4)- —Garden peas ^^eregro\%n for a cannery on 2 farms. Part of the peas 
grown was inoculated \vith pure cultures of nitrogen-fixing bacteria from the Depart¬ 
ment of Agriculture and from commercial sources. Commercial fertilizer was used 
on l)oth farms. A severe drought seriously interfered with the experiment. * 

On one farm the soil was found to be thoroughly inoculated with the nitrogen¬ 
collecting bacteria, and the use of pure cultures W'as without additional benefit. On 
the other farm which, so far as known had never been planted to peas, some of the 
plants on the inoculated plats were found to contain tul)ercles on the roots, but no 
more than on some of the other plants which were not inoculated. 

The c8LSsaba melon {Pacific llnral PresSf 71 (i.W), No» 10^ p. 14S)» —The history 
of this muskmelon, also known as Winter Pineapple Muskmelon, is given, with an 
account of its introduction into the UniU'd States, and the methods observed by the 
author in its culture. This is a late melon, suitable for Christmas use, and grown to 
some extent as a stock food. 

Report of culture experiments in 1905 on the sewage fields of Berlin, 

J. Klar and 0. Mende {Gartenftoray do {looa)^ Nos. il, pp. 35-40; 3, pp. 06-70 ).— 
The results are given of tests in growing large numbers of flowers and vegetables, 
with brief comments on the various varieties. 

Soil sterilization, W. Stuart ( Vermont liia. Rpt. 1905, pp. 297-il99).—K historical 
account is given of the development of soil sterilization by means of steam and other¬ 
wise in this country, with an account of the author’s investigations in sterilizing soil 
in solid beds and subw’atcred benches. 

“Three in. drain tiles were sunk about 10 in. below the surface of the soil. The 
lines of tile w'ere laid every 16 in., each line being independent of the other and 
connected with the surface by a vertical section of draintile.” When steam was 
properly connected and turned in the tile at a pressure of 40 to 60 lbs., a l>ed con¬ 
taining approximately 70 sq. ft, of surface cimld be heated up to about 210® F. in 
about 3 hours’ time. When the surface soil was well covered with burlap, the lieat 
was maintained at this temi>erature for a long time, and was entirely effective against 
nematodes. This method of soil sterilization involves less labor than the usual 
method of sterilizing in boxes, as there is no handling of soil and the draintiles are 
far enough lielow the surface to lie out of the way of cultural operations. 

A large portion of the bench surface in the greenhouse is fitted for subwatering by 
means of galvanized iron pans and layers of porous brick. An attempt was made to 
sterilize the soil in this bench by injecting steam into the pan through the watering 
tube. The result was unsatisfactory, as too much steam was re(]uired. Much of the 
steam condensed in corning in contact with the cold porous bricks, and it is believed 
that if would be more economical to employ a sterilization box in the treatment of 
soil in sub watered benches. 





How to use a planting plan, L G. Tabor (Oard. Mag. [N. r.]» ^ il90e}t No. S, 
pp. 14 Sf 147, rluirf /). A complete chart is given for planting a 50 by 100 ft. lot. 
The plan shows tli(‘ kind of trees, shrubs, nn<l (lo\v(‘rs to [)lant, just wln‘n‘ (*:irh <»no 
should be planted, and the method of transferring a planting ])lan t<> tlu‘ groiind. 

Blossoming of fruit trees, L. B. Jui>son {^Idaiio iSia. Jlpl, pp. 

S ).—The blossoming season of a large number of varieties of apples in different parts 
of Idaho in 1904-5 are tabulated, as wadi as the blossoming season for 12 varieties of 
pears and 5 varieties of peaches for the season of 1905. 

On the winter injury of apple trees, W. Stuart ( Verm(mt Sta. Rpt 1905, pp. 
^99, SOO, ph. S ).—A further note is given on the injury to apple trees during the win¬ 
ter of 1903-4, mentioned in an earlier report of the station (E. S. R., 17, p. 249). The 
winter-injured trees after blossoming and partially leafing out apparently stopped 
growth and the unfoldeil leaves shriveled and died. JMer in the season many of 
the trees pushed out into new growth, usually at the base of the scaffold limbs, or 
somewhat higher up. 

Experiments were undertaken to see if the trees would not l)e benefited by prun¬ 
ing, A number of eight-year-old Rhode Island Greenings were severely pruned 
back, others less vigorously handled, and some not pruned at all. It w^as thought 
that the severe pruning of the trees on which new growths w^ere being pushed out 
at the base of the limbs w’ould tend to throw the strength of the tree int-o a few 
branches, and thereby induce greater growth and a more shapely head. 'The orchard 
was not given good cultivation. 

The growth made on the differently handled trees is shown in a series of illustra¬ 
tions. “A careful study of this series of photographs affords little evidence that 
pruning was beneficial.As a result of the investigations, the author recommends 
that pruning operations be deferre<i to the latter j)art of the growing season or the 
following spring, rather than immediately after such winter injury as noted in the 
experiment. Severe pruning is inadvisable. 

Influence of stock on scion, W. Stuart {Vermont Sta. Rpt. 1905, pp. 300-S05 ).— 
In 1899, 5 classes of plums were root grafted on 4 types of stocks. The stocks used 
were Americana, Way land, Marianna, and Teach, and the scions were Stoddard of 
the Americana group, Green Gage of the Domestica group, Chabot of the Japanese 
group, Milton of the Wild Goose group, and Newman of the Chk^saw group. 

The results secured with this combination of stocks and varieties in Maryland 
have been previously noted (E. S. R., 14, p, 1069). The present report covers the 
results secured in Vermont from 1900 to 1905. Tabulated results given in the report 
show that 93 per cent of the varieties on Americana roots lived, 100 ]>er cent on Way- 
land, 80 per cent on Marianna, and 40 per cent on Peach. The average diameter of 
the trunk of the trees produced on these different stocks is shown in the table below, 
the measurements being made at the collar and 1 ft. above the collar: 


Trunk growth of varieties of plums on different stocks. 


Variety of plum. 

Americana. 

Way land. 

Marianna. 

Peach. 

Collar. 

Foot 

al)Ove. 

Collar. 

Foot 

above. 

Collar. 

Foot 

above. 

(dollar. 

Foot 

above. 


Inches. 

2.00 

Inches. 

1.75 

Inches. 

1.69 

Inches. 

1.32 

Inches. 

1.69 

Inches. 

1.44 

Inches. 

Inches. 

Green Gage. 

2.38 

2.60 

2.19 
2.81 

2.72 

3.19 

2.66 

2.00 

2.69 

2.72 

2.50 

2.53 

2.^ 

2.81 

Milton. 

2.41 

2.00 

2.60 

2.22 

3.28 

3.19 

1.03 

.88 

Newman. 

8.03 

2.69 

3.16 

2.97 

8.03 

2.97 

2.88 

2.76 

Average. 

2.46 

2.19 

2.66 

2.41 

2.68 

2.53 

2. 14 

1.98 
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“These measurements show that Stoddard on Americana gives the greatest aver¬ 
age diameter of the trunk, with Marianna and Way land about equal. Green Gage 
did best on Way land, with Marianna a close second, Peach and American^ being 
third and fourth, respectively. Chabot w'as best on Wayland and second best on 
Marianna. Milton was far superior on Marianna than on any other, Wayland and 
Americana occaipying second and third places. Newman did well on all stocks, but' 
w’as slightly superior, in diameter at least, on Wayland, followed by Marianna, 
Americana, and Peach in the order named. . . . Stated briefly, Americana seems 
best for Americana; Wayland for the Japanese; Slilton for Marianna, with little 
choice between Wayland and Marianna for the Domestica group, and no marked 
choice between any of the four stocks for the Chicasaw group.“ 

The influence of Wayland stock on Milton variety is given special mention. On 
Wayland the Milton grew more or less upright, while on Marianna the head was 
low, bushy, and spreading. The variety Newman made especially good growth on 
Peach roots, and it was suspected that roots might have been sent out by the scions. 
Some of the trees w^ere dug up, but in only one instance w^as this found to be true, 
and this exception is not considered of any vital imporbince. 

“A comparison of the root systems showed the Peach to be the deepest rooted and 
least spreading. Marianna and Wayland possessed numerous sprea<ling and rather 
shallow lateral roots. Americana, while having a spreading lateral-root system, was 
not as symmetricrally developed as were the two former. In none of them could the 
root system be said to be much superior to that of PeacJi stock.Milton on Mari¬ 
anna stock was much more seriously affected by “plum pocket’’ than when grown 
on Wayland or Americana. Whether it was due to stock or not could not l)e told. 

Hybrids in their relation to grafting and wines (JiuL Agr, Alglrk ei Tunkk^ 
11 {1905)i Nos, pp. 624-530; 24^ pp, 650-557). —The essential part of this article is 
an address delivered by L. Daniel before the Viticultural Society of Lyons, in which 
he reviews his work on grafting in the improvement of grapes, and points out its 
practical application. 

It appears that the l)est French varieties of grapes can not be improved from the 
standpoint of the fruit by grafting, but may be improved from the stand]K)int of 
resistance. The case is different with hybritls, where opiX)rtunity for amelioration 
by grafting is much greater, since not only can the resistance to phylloxera be thus 
increased, but the crop greatly modified. 

Variations produced by grafting seem often to be hereditary in the vine. It may 
thus happen that many old varieties may be materially modified in time. In order 
to avoid this, it is recommended that experimental vineyards be established in 
which the old French varieties of grapes, which have been originated with such 
great care, may be preserved in their purity. 

Variation by grafting, G. Bonnikr (Fennes et Vhdteauxy 1 {1905), No, 4^ pp. 
6-Sy jigs. 5), — A popular and somewhat extensive review of the work of L. Daniel on 
grafting between different species of plants, and on the hybrid variations obtained. 
The review covers the results of the grafting experiments noted more at length in 
earlier numbers of the Record, 

Study of the cider apples of Sarthe, P. L. 0. Cassarini and £. Poupard ( Hul. 
Mens. Off, Renseig. Agr, [Pam], 5 {1906), No. 2, pp. 167-179). —A general account is 
given of the cider regions of Sarthe, and of the varieties of apples used in cider pro¬ 
duction. The various varieties are described in considerable detail, and a table given 
showing the vigor and hardiness of different varieties when grown on the various 
soils of different regions, the yields obtained, quality of fruit and cider made from 
it, with anal 3 rBes of the ciders. 

Olives and citrus fruits {Louisiana J^as. Rpt. 1906, pp. 9, iC?).—During the year 
1 variety of olive, Pensulina, produced fruit which was successfully pickled. The 
fruit is of fine fiavor and medium size. It is believed that these are the first olives 
to be arown to maturity and pickled in Louisiana. Citrus hybrids produced by 
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this Department by crossing Cilnis trifoliala with sweet oranges have withstood' a 
temperature of 18® F., the coldest weather at the station since they were planted. 

Varieties of dates of Tagant and Adrar, R. Arnaud {BuL Agr, Alghie et 
TunmCj (1906)^ No. 3, pp. 60^ 61). —A list is given of the species of dates grown 
in these regions, the names being given in both French and Arabic, and comments 
added as to th^ usefulness of some of the varieties. 

Tropical fruits on the Florida Keys, P. J. Webster (Fla. Agr., 33 (1906)^ No. 
9y pp. 161 y 162). —An account of the methods of culture of the tropical fruits grown 
on the Florida Keys, including pineapples, avocado, mangoes, sapodillo, bananas, 
sugar apples, soursop, custard apples, eggfruit, papaw, pomegranate, etc. 

Miscellaneous fruit notes, W. Stuart ( Vermont Bla. Rpt. 1905 y pp. 305-309). — 
Tables are given showing the blossoming, leafing out, and ripening periods of plums 
and cherries for the years 1903 to 1905, inclusive. The data show a close relation¬ 
ship between the time of flowering and the time of fruiting. Recommendations as 
to the best varieties of plums and cherries are given. 

Growing fall bearing strawberries, S. ('ooper (Amer. Agr.y 77 (1906), No. 13, p. 
429, fig. 1) . —The Pan-American and Autumn varieties of strawberries that bear fruit 
in the fall are described and methods given for their cultivation. In the case of the 
Pan-American variety it is stated that by ju<licious cultivation and systematic 
removal of the early Idossom steins this variety will continue to bear until the green 
lierries are frozen. An illustration is given of the plant in blossom and fruit. 

The transportation of fruit in refrigeration, G. H. Powell (Cal. Fruit Grower, 
33 (1906)^ Nofi. 919, pp. 1, 3; 920, p. 6). —A paper presented before the American 
Society of Refrigerating Engineers at its meeting in New York, December 4, 1905, 
in which the losses that occur in shipping perishable fruits in refrigerator cars are 
discussed. 

Where fruits are shipped from the orchard without first cooling and are from 3 to 
10 days in transit, large losses occur, particularly in the top tiers of fruit. The prob¬ 
lem to be overcome is to secure refrigeration which will l>e sufficient to cool down all 
parts of the car sufficiently to prevent the development of decay, either by improved 
methods of car refrigeration or by cooling down the fruit before it is placed in the 
refrigerator car. Coupled with these requirements is the necessity of having the car 
refrigeration simple so that an ordinary brakeman could manipulate it satisfactorily. 

The cocoanut and its relation to the production of cocoanut oil, II. S. 
Walker (Philippine Jour. Sri., 1 (1906), No. 1, pp. 58-81, ph. 10 ).— This is a report 
of an extensive study of cocoanut production from the standpoint of quality and 
quantity of the oil yielded. 

Analyses are given of the seashore and interior soils on which cocoanuts grew suc¬ 
cessfully, and of nuts picked at varying stages of ripeness, nuts from different locali¬ 
ties, and nuts grown on both sandy soils and clay soils. It had been noticed that 
cocoanut trees growing near the seashore at San Ramon produced much more fruit 
than trees sttinding farther inland. Analyses showed the inland soils to be some¬ 
what superior in the elements of fertility to the seashore soils, but were much less 
permeable. 

The following table shows the fertilizing constituents contained in the husk, shell, 
meat, and milk of cocoanuts: 

Analyses of cocoanuts. 


Part. 

Nitrogen. 

Potash. 

Phos¬ 

phoric 

acid. 


Grams. 

1.609 

.660 

4.683 

1.&42 

Grams. 

3.915 

.947 

2.476 

1.318 

Grams. 

. 0.017 
.459 
1.740 
.171 




Total .’••• 

8.494 

8.650 

2.887 
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Tt is calculated that 1 hectare of land on which 173 trees are growing will produce 
a total of 7,000 nuts per annum, and that each tree will lose annually 16 leaves, 
weighing about 3 kg. each. From these data it is calculated that the total annual 
drain on the soil per hectare from growing cocoanuts is as follows: Nitrogen, 91.12 
kg.; potash, 1:15.37 kg ; and phosphoric acid, 41.38 kg. Based on these data and the 
analyses of seashore soil it is calculate<l that the seemingly barren seashore soils on 
which cocoanut trees are growing so vigorously contain sufficient nitrogen to produce 
crops for 307 years, sufficient potash for 1,478 years, and phosphoric acid for 677 years, 
not taking into account the probable inexhaustible supply of plant food constantly 
coming down in the seepage water from the interior hills. While irrigation and 
fertilizing may be of considerable value to trees in the interior, on the seashore 
irrigation would be of value only in dry seasons, and fertilizers would probably be 
washed away before they could be used by the trees. 

The analyses of the nuts at different stages of growth are given in an extensive 
series of tables. They show that there is no indication of meat or fatty material in 
the nut until it has reached its maximum size and the shell is completed. With the 
formation of the shell the milk becomes rather sweet, and a slimy, pulpy mass, hav¬ 
ing a sweetish taste and comparatively little oil, begins to deposit on the inside, 
chiefly on the lower half of the nut. Gradually it extends over the whole of the 
inside of the nut, becoming denser and thicker and increasing in oil content at the 
expense of the sugar in the milk. This hardening process continues often in ripe 
nuts for 2 or 3 months after they have l)een picked from the tree, or until the nut 
sprouts. 

With the appearance of the sprout the fat stored up in the nut is transformed into 
sugar and other bodies, and the embryo gradually increases in size until it occupies 
the whole space inside the nut and utilizes all the nouri&hmeiit contained therein 
for its growth. In order, therefore, to secure the largest yield of copra and oil, only 
thoroughly ripe nuts should be used, and the author states that it is often advisable to 
allow these to stand in a dry place for a few weeks before they are opened. By 
the use of green nuts it is shown that there may be a loss of almost 50 per cent, while 
i£-nuts are stored for more than 3 months there is a lohs due to germination, and 
often before that time nuts which have been cracked or bruised in gathering become 
rancid. 

Analyses of different colored nuts—golden yellow and light green, both of which 
turn brown at maturity—show practically no difference in composition. The quality 
of nuts grown on the seashore, contrary to general statements, was not found to be 
superior to those taken from trees farther inland. Among 1,000 nuts from the sea¬ 
shore, gathered at random, 65 were fouml in bad condition, while out of the same 
number, gathered from the interior, only 15 were spoiled. This difference, it was 
thought, was due to the harder grounds along the seashore and the consequent 
greater bruising in falling. 

Analyses are given of nuts from Davao. One variety was from trees producing 
large nuts, rather pointed in shape, and the other from trees bearing small, rounder 
fruit. The percentage of oil in the nuts free from husks was found to be about the 
same in both cases. 

Tlxe seed grower, C. Johnson {Marietta, Fa,, 1906, pp, 191, pi, i).—This book, 
believed by the author to be the flrat of its kind published in any country, gives 
detailed directions for the production of all the different kinds of vegetable and 
flower seeds commonly grown in the United States. A section is also devoted to 
bulbs and shrubs. The usual field-crop seeds, such as clover, wheat, etc., are not 
considered. Suggestions for originating new varieties, forms of contracts made by 
seed growers with seed dealers, cultural hints for the ordinary garden crops, germinar 
mpn, color, and vitality of seeds, and descriptions of a number of the more prominent 
farieties qI each of the different vegetables are included. 
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The author states that to a large extent America still depends upon European 
growers for the best quality of beet, cabbage, carrot, cauliflower, kale, kohl-rabi, 
leek, parsnip, parsley, radish, turnip, spinach, and onion seeds, and the choicer 
grades of flower seeds and bulbs. America satisfactorily produces i>ea, bean, celery, 
cucumber, lettuce, melon, and certain kinds of onion seeds, as well as all the more 
usual field-crop seeds. Much the larger amount of flower seed produced in the 
United States is grown in California. 

rORESTEY. 

History of the lumber industry in America, J. E. Defebaugh ( Chicago: Amev, 
Luinbennen, 1006^ ro/. 1, pp. XIJr^.'io9). —A large amount of material is here brought 
together relative to the history of the lumber industry since the discovery of America. 
Twenty-three of the 81 chapters deal with the industry in Canada. In one chapter 
the forest geography of North America is considered. In the 6 chapters devoted to 
the industry in the United States one is concerned with the forest resources, one 
with the public land ]>olicy in its r(*lations to lumbering, one to forestry and forest 
reserves, one to tariff legislation, one to lumber production, and one to foreign trade. 

Forestry statics, a handbook for the advanced sylviculturist, H. Martin 
(Die ForslUche Staii/c. JSiii Hinidbnch fur leitende und auHfuhrende Forstwirle sowie 
zurn Stud him nnd Vnterrirht. Berlin: Juliun Spriugery I90.5y pp, Xir-\ 361). —Parti 
of this work deals with the principles and methocls of forestry statics, and part 2 
with their application. The various chapters of part 1 take up the production of 
wood volume through accretion, the value and uses of woo<l, the production and 
cost of forests, and the net profits. The work is intended for the use of students 
and teachers. 

Handbook of the timber trade, L. Hufnacjl (Uandbuch der kaufmdmmchen 
Ilolzverwertung und des Ilolzhaudels. Berlin: Paul Pareg, 1906^ pp. VIII-\-3]8y 
Jigs ii8). —This book treats of the different commercial grades of lumber and timliers, 
the commercial uses of different kinds of timbers, transportatioii of timber, etc. 

Forestry problems in the United States, T. P. Ivy (Boston: The Archway Book- 
storey 1906y pp. 47 ).—The author criticises present methods of conducting civil-service 
examinations for positions in the forestry service, discusses the effect of the Reserve 
Act of 1891, which he believes has had the result of considerably increasing the 
price of lumber and forest jiroducts, and urges more extensive sylvicultural opera¬ 
tions in the i3ast. As a means of broadening our forest administration he suggests a 
boaid of forest conservators of at least 7 members. A discussion is also given of the 
Mississippi River in its relation to forestry. 

Future forest trees, A. H. Unwin (lAtmion: T. Fisher UnwiUy 1905y pp. 108^pis. 

There are 3 chapters in this book, the first dealing with the German timber 
imports from the United States and Canada; the second with the general results of 
planting experiments with American trees in Germany, Austria, Great Britain, and 
Switzerland, and the third with the sylvicultural characteristics and treatment of 
the various American species of trees. The purpose of the book is to present iij a 
concise manner the results of European experiments with imported American trees, 
most of which are ornamental, for the benefit of English forestry, 

Forestry division, K. A. Carlson (Orange River Colony Dept. Apr., Ann. Rpt.y 
1 (1904-6)t pp. 45-12S ).—This gives an outline of the lorestry work of the division 
for the year, with an account of the lores! reserves, individual plantations, nurseries, 
revenues, expenditures, etc. 

About 2,700 acres are under the control of the forestry division, on 93 of which 
plantings have been made. The forestry division recommends that candidates IM 
sent by the government to Yale College to take the 2 years’ course of forestry. $00 
believed that forestry conditions in America are more nearly like those in South 
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Africa.than elsewhere. The cost of the course is less than half that of the English 
course, and it can be completed in 2 instead of 3 years, as in Europe. 

About 2,000,000 cu. ft. of timber was imported into the Colony in 1903, while the 
average yearly importation is about 700,000 cu. ft. It is estimated that the cost of 
establishing timl)er areas in the Colony, carried out on the scale of at least 2,000 acres 
per annum, would he al)Out )i?50 per acre, spreading over a period of 30 years. 

Heport forest department of the Madras Presidency for 1904-6 {Admirf. 
RpU Forest Dept. Madras^ 1905^ pp, 167 ).—This is a progress report covering the con¬ 
stitution of the state forests, their management and administration during the year, 
and financial results. The appendixes contain details regarding the acreage of forest 
ar^ in the different districts and circles, lands under settlement, forest tracts pro¬ 
tected from fire, the outturn of timber, fuel, and bamboo, revenue's derived from 
different sources, etc. 

Notes on the effects of frost on trees at the government nursery, Irene, 

L. E. Taylor (Transvaal Agr. Jour., 4 (1906), No. 14^ pp. 3S6-S99 ).—Three methods 
were employed to protect trees known to be tender to frost during the winter. These 
were plant shelters, large screens, and covering with Hessian cloth. The plant 
shelters were the most effective, and were made of rough Eucalypt poles and thin 
branches. A framework was built of the |x>les about 6 ft. high, and over this thin 
branches were laid at intervals of about 1 to 2 in. Although the shelters do not 
keep out frost, they les.sen its severity by preventing radiation, which is the cause of 
most damage to trees during the winter. The behavior of about 90 species toward 
frost is mentioned in detail. 

Planting white pine in Vermont, L. R. Jonbs ( Vermont Stn. linl. 120, pp, 67S0, 
figs, 7 ).—An account is given of forestry conditions in Vermont, with directions for 
starting a pine forest, either with seeds, natural seedlings or nursery stock, and the 
after care to be given it. 

On the Univen^ity farms an experimental tree plantation was made some 8 years 
ago on a dry, sterile, iipidy soil, originally covered with pitch pine. The trees 
planted were black rtnl oak, white birch, chestnut, cottonwood, l)ox elder, 

Euro|>ean larch, Norway spruce, and white pine, but only locust and white pine 
have given promise of profitable return. There is some doubt as to whether locust 
will beable to survive the attacks of borers, but the white pine has proved an unqual¬ 
ified success. White pines that have been planted for 8 years now stand 7-9 it. 
high and have made a growth of 2-4 ft. the last 2 summers. 

The starting of a forest by sowing .seed broadcast is believed to be a hazardous 
undertaking. Special attention is called to the fact tliat the year 1904 was a pine- 
j3eed year and that there is an abundance of 1-year-old seedlings now in the State, 
and that these may well be used for forestry purposes. On a small scale the trees 
may be obtained from nurseries. The estimated cost of producing trees in a nursery 
is placed at $2 per 1,000. Maple trees can be bought for about half the price of white 
pine trees, and it is therefore more economical to plant about halt and half maple 
and pine. Pines grow as well as in pure stands, and as soon as they overtop the 
maples they will kill out most ot them. This will occur in about 20 years, and if 
this natural thinning is not sufficient the maples should be cut out. 

The catalpa tree for crosB-tieB (ArboricuUuie, .5 ( 1906 ), No. 3, pp. 69-81, figs, 8).—- 
This is a report of F. 1. Brown, as chairman of the Committee on Roadway and Bal¬ 
last of the Pennsylvania Railway, on the use of the catalpa tree lor cross-ties, and is 
essentially a compilation ot information on the value ol Catalpa speexosa for lumber, 
posts, ties, etc. 

The value of cultivated rubber to the manufacturer ( Trop. Agr, and Mag. 

Agr. Soc., 25 (1905), No. 5, pp, 657-659 ).—This paper was prepared by C. P. 
Vtei of Ohio, and is reprinted from the India Rubber Journal, August 28. It con- 
an account of expenments with a large number of varieties oi rubber to dete^• 



f6b158TRY, , 1076 

mine their tensile strength. The data obtained are tabulated and the following 
conclusions drawn: 

‘‘Ceylon fine, when used to denote the oriental source of fine Para, means a ^rade 
lacking? in uniformity when the tensile strength is considered. The curing qualities 
of Ceylon fine indicate that it lias a decide<lly slower action than the South American 
product. A future paper will show this difference more clearly. Mill deportment 
indicjates that all of these oriental samples are much softer and are less nervous than 
the occidental tyjK^s.” 

The spiral system of rubber tapping, I. Ethkuington ( Trop. Agr, and Mag, 
Ceylon Agr. Soc,^ 25 {1906')^ No, .5, pp, 641-54G, pi, 1 ).—A description of the spiral sys¬ 
tem of tapping worked out by C. Northway and K. D. Bowman on the Deviturai 
Estate in the Southern Province of Ceylon. This method of tapping is used on Hevea 
Immliensis. It is employed only on trees which liave a girth of 18 in. or more 3 ft. 
from the ground, or when about 5 years old. 

The first time trees are only lightly tapped up to a height of 4 ft. from the ground, 
starting 1 ft. from the base of the tree. The first process is to mark the jilace for the 
spiral cut. This is done in stenciling ink with a shect-tiii guide. On young trees at 
the first tapping 2 spirals only are cut iiarallel and 1 ft. apart, each spiral going once 
around the tree. The spiral cuts are made at an angle of 45° or more; the younger 
tlie tree, the greater should the slope. On older trees the spirals are continued 
up the tree to 6 ft. high or more. 

The first cut in the trunk is made with a special knife, which is used as if it were a 
plane. The following day the cut is reoiiened with a paring knife having a steel 
spring, which works against the trunk to prevent cutting the cambium. On alternate 
days the shaving knife is replaced with a pricking tool, which is a small revolving 
spur fitted on a handle. This is run along the edge of the spiral cu^ puncturing the 
bark close agAinst the previous day’s wound and along the wound surface. The 
object of the pricker is to save cutting away the bark so quickly. When the shaving 
knife alone was used it was found that 2 in. width of bark waB cut away in one month, 
and when the pricker was used on alternate days only IJtn. of bark was removed 
per month. The flow of latex producetl by the pricker seems just as full as that pro¬ 
duced by cutting the bark. 

The average yiehl of rubber by tlie V system of tapping on the estate was 1 lb. per 
tree i>er annum and by the spiral system 5 lbs. per tree per annum. In 1903, 248 
trees of various girths gave 240 lbs. of rublier by the V tapping. These same trees 
the following season by spiral tapping yielded 1,317 lbs. of rublier. The tajjped 
trees appear to be less injured under the spiral system than under the old V system 
of tapping. 

In the case of young trees it is believed that tapping should not start until the trees 
begin to flower; that is, the fifth year. The labor required under this system is about 
5 trained coolies per acre. Each cooly can tap alx)ut 400 lineal feet or 720 in. of 
girth i)er day, or 30 to 40 trees. 

The yields from the trees noted above were obtained on swampy land not believed 
to he csi^ecially suited to rubber pnxiuction. It is stated that this system of tapping 
is -pidly being extended. 

Ceara rubber in Brazil (Manihot glaziovii), A. Moulay ( Unarbre d caoutchouc 
da Breail^ le Maydsoba, Paris: A, Challamely 1906^pp, 3figs, 16).—A botanical descrip¬ 
tion is given of this species of rubber, with an account of its culture in Brazil, includ¬ 
ing methods of extracting the latex, and the protiuction of hard rubber. 

Sapium aucuparium in Ceylon (Trop. Agr. and Mag. Ceylon Agr, <Soc., 25 {1905)^ 
No. S, pp* #5, 4:^6*).—It is stated that this tree is grown in Ceylon under the name 
of *S. higlandulomm. It grows to a height of about 40 ft. and seeds ireely. In tap¬ 
ping experiments the latex dried to a brittle resinous substance, and planters are 
advised to wait and see what products can be obtained by mixing the latex of this 
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species with that of Para rubber before planting extensively. Other species of 
Sapium found growing in Ceylon are S, indicumy S. irmgnej and S, sehiferum. The 
se^s of the latter are coated with ^^tallow,” which is used in the place of animal 
tallow for the manufacture of candlea, soap, etc. 

Species of forest trees in Soudan, M. Constancia {Lea essences forestihes du 
Soudariy propres d l(i constructiorL Paris: A, ChaUamel, 1006 y pp, 68)* —Descriptions 
are given of the various forest trees of French Soudan, with an account of their use¬ 
fulness for various purposes. 

Philippine wood oils, A. M. Clover {PhUippipe Jour* Sci*y 1 {1906)y No* 2y pp* 
lOl-^fSOS )*—A chemical study was made of the oils obtained from a number of Phil¬ 
ippine woods. The principal oils studied are the oil of Supa, obtained from the tree 
Sindora imllichii; Balao, or oil of Apitong, derived from various spe<;ies of the genus 
Dipterocarpusy the chief use of which appears to be in (;alking small boats and as a 
protective varnish for woods; and Malapaho, or oil of Panao, from the tree />. 
vemicifluua. 

DISEASES OF PLANTS. 

Incomplete experiments for 1905, L. F. Henderson {Idaho Sta. Rpt. 1905y 
pp. IJh^H ).—Brief accounts are given of a number of experiments which are in the 
main incomplete. The investigations included spraying for the prevention of apple 
scab and codling moth, combating pear blight and tomato blight, destruction of dan¬ 
delions, spraying for the prevention of rose mildew and rose aphis, and spraying for 
the elm aphis. 

The spray for the prevention of apple scab and codling moth consisted of Bordeaux 
mixture, to which was added some form of arsenical preparation, but the results were 
negative, no marketable apples being found in the orchard at the end of the season. 

In the experiments with pear blight the wounds made by cutting out diseased por¬ 
tions of the trees were covered wdth a mixture consisting of siilpliur and carbolic 
acid. This was used quite liberally in covering the wounds, and there seems to be 
some evidence to indicate that its use was followed by good results. The experiments 
with tomato blight were practically a failure, although plants from seed placed 
directly in the field where they were to stand were somewhat more promising than 
others. 

In the eradication of dandelions the author applied kerosene, brine, and gasoline 
to the plants, and where gasoline was applied the dandelion was killed without any 
injury to the grass. The other treatments were not wholly efficient in destroying 
the weed and the grass was often destroyed for several inches about the point of 
application. A number of mixtures were tested for combating the rose mildew and 
aphis, the best results being obtained where whale-oil soap and potassium sulphid 
were combined. 

Spraying for the prevention of elm aphis consisted of winter or early spring treat¬ 
ment with the lime-sulphur spray, and where well applied the trees were protected 
against injury. Thorough applications must be given the trees, so as to reach all the 
eggs, which are deposited in crevices of rough bark, especially toward the base of the 
trees. 

Indiana plant diaeasea in 1905, F. D. Kern {Indiana Sta* Bui. Ill, pp. 12S- 
1S4)* —A r4sum4 is given of the plant diseases observed in Indiana in 1905, the data 
being compiled chiefly from reports by correspondents made in response to a circular 
letter sent out by the station. 

The summary indicates the prevalence of the more important diseases and esti¬ 
mates the extent oi injury as compared with the previous season, whenever .possible. 
The various crops are taken up and under each arc listed the diseases observed, and 
‘ where any are known, methods are given for their prevention. Formulas are given 
flor the preparation and use of fungicides in connection with combating plaht diseases. 
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The occurrence of plant diseases in Vermont in 1004, L. R. Jonbs and W. J. 
Morse (Vermont Sta. RpU 1905, pp, 267-371 ),—Data are given showing the mean 
temperature, rainfall, number of clear and cloudy days, etc., and the authors call 
attention to the close relationship between plant diseases and weather conditions. 

Brief notes are given on a number of diseases observed during the period covered 
by the report, particular attention being given to those of the x)otato, and 2 new leaf 
spot diseases are described. The first of these diseases made its appearance early in 
July, a few plants showing small black spots on the leaves, which suggested the 
presence of early blight. Upon closer observation it was seen that the blackening 
began on the under side of the veinlets and spread more rapidly along the veins than 
laterally. No fungus was detected in connection with the spotting. One hill of 
affected potatoes was dug and the root system, tubers, and bases of the stem seemed 
sound. The other infected plants were kept under observation until the death of 
the plants in September. The spots gradually enlarged, still bearing a close resem¬ 
blance to the early blight, but remained sterile. 

In the authors’ judgment it is a nonparasitic disease, involving the plant as a whole, 
the local spotting of the disease being merely a symptom. It is believed to be the 
same disease observed by one of the authors in Germany and also in England, and a 
similar trouble was noticed on specimens of the Mexican Solanum polyadenium in the 
horticulturist’s potato collection. 

The other disease appears to be unrecorded in this country and was first noticed 
on early planted Early Rose i)otatoes. The plants exhibited obscurely defined pale 
yellow spots J to J in. in diameter, and the lower surfaces of the spots were covered 
with a delicate gray growth, evidently a Cercospora. In the gross appearance of the 
spots and in' its occurrence and destructiveness the disease was much like that caused 
by Cladonporium fulvum, which was developing at the same time on neighboring 
tomato plants. This disease spread during July to another variety of potatoes in an 
adjacent plat and showed slight development in other plats later in the season. It 
caused considerable damage from hastening the death of the vines of the earlier 
potatoes, but did no appreciable harm on the later varieties. 

The fungus is being studied to determine its specific and cultural characters. 

The part taken by teleutospores and mcidia in the distribution of maize 
and cereal rusts, J. C. Arthur (Proc, JSoc, Prom, Agr. ScL, 36 (1005), pp. 94-98 ),— 
Attention is calle<l by the author to the recent discovery of the iecidial stage of com 
rust on the common wood sorrel (Oxalis sp.). 

Hitherto this form of the rust had not been known and knowledge of the life his¬ 
tory of the fungus remained incomplete. Having discovered the secidial stage of the 
rust, this gap is filled, but the author states that the usual infection is probably through 
the blowing of the' uredospores from the regions where the corn is not completely 
killed by frost. The blowing northward of these spores may cause successive infec¬ 
tions in new localities as the season advances, and thus spread the rust throughout 
the country. In addition the germinating teleutospores reach plants of Oxalis, from 
which direct infection to the corn plant becomes possible. . ^ 

The distribution described above for the corn rust is said to apply almost equally 
well to some of the rusts of other cereals. 

Rust problems, H. L. Bolley and F. J. Pritchard (Norik Dakota Sla. Bul,'68, ppi 
607-676, figs, 30 ),—An account is given of rusts of cereals and other plants, the prin¬ 
cipal aim of the bulletin being to provide a compendium of the theories and known 
facts involved in the rusting of cereals and other important farm crops, to give the 
lines and results of new observations and experiments, and to cite investigations and 
farm practices which give promise of future success in combating or preventing crop 
destruction by these fungus pests. The authors describe various forms of rusts, giv¬ 
ing; an account of their effect on the host plants, the alternate generations of a num¬ 
ber are mentioned, and accounts given of the niethod by which the fmigus is carried 
over from one season to another. 
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Among the recent observations, attention is called to the fact that in connection 
with shriveled grains the authors found spore beds containing both uredospores and 
Meutospores beneath the bran layer, and this seemed to indicate that possibly the 
wheat rust could attack the plant directly from the seed. Infected seed generally 
may bo recognized by black-i>ointed grains, the black points Ijeing situated at the 
germ end of the grain. A number of seeds of this character were i)lanted in glass 
cases, but the resultant plants did not show any rust. If later experiments should 
confirm this possible mode of rust propagation, new light may be thrown on the 
entire rust problem, and the importance of proper seed selection would be shown. 

Suggestions are given as to precautionary measures to l)e taken by farmers in order 
that the amount of rust may be reduced as much iis x) 088 ible. These include the 
thorough drainage of fields, the early and even maturity of the crop, thorough prepar 
ration of the soil and the use of clean seed, the selection of seed of pure varieties, 
treatment for prevention of smut so as to insure healthy plants if possible, ke<jping 
down weeds and volunteer plants which may carry the rust, destruction of all bar¬ 
berry shrubs, thorough grading of seed grain, and the rotation of crops. 

Plant diseases, J. J. Thornbek {Arizona Sta. RpL 1905^ pp, 21^ 22 ).—Brief notes 
are given on the alfalfa leaf spot (Fseudopeziza medicaginis) and the common grain 
rust (I*uccinia graminis). 

Notes on Puccinia graminis, J. Joannides {Tram, and l*roc. Bot. Soc. Kdinh.y 
2S (1905)j Jit. i, pp. 6S-67). — The author records observations on the occurrence of 
Pnccinia graminis in Egypt and describes the continued existence of the rust during 
several years without the usual presence in the life cycle of the teleutosj)ore condi¬ 
tion and the subsequent iccidial stage on the barberry. 

Culture experiments with rust fungi, II. Klrbaiin {Zlschr, Bjianzenkrank.y 15 
(1905)f No. 2t pp. 65-108j pi. lyjigs. 4)- —Notes are given on exi)eri!nentH carried on 
by the author during 1903 and 1904 with some 30 species of rust fungi. 

Among the data given are special references to the wintering of Pnccinia dispersa; 
the specialization of P. digraphidu; the alternate hosts of P. stipiv; the specialization 
of P. carids; notes on P. polygoni amjihibiiy P. rioliVy etc^.; a new form of \h'omyces 
daclylidis; the specialization of U. acirjii; notes on Gymnosporangiam clavarivefonne 
and G. juniperinum; the relationship between Ochrospora sorbi and .Ncidium Imco- 
spermum; infection experiments with Oronartinm ribicola on white pine, etc. 

Helminthosporium gramineum and Pleospora trichostoma, F. Noack 
{Ztschr. Pflamenkrank.y 15 {1905)y No. 4i pp^ 195-205y pi. 1). —A report is given of the 
investigations of the author on the possible relationship l>etweeii these two species 
of fungi, and he agrees with Diedicke (E. S. R., 16, p. 64) in holding that Pleospora 
trichostoma is the perithecial form of Helminthosporium gramineumy the cause of the 
stripe disease of barley. 

Investigations with //. teres and //. avense have thus far failed to reveal their 
perithecial stage. 

The prevention of stinking smut of wheat and loose smut of oats, W. T. 
SwiNOLK {IJ. S. Dept. Agr.^y Farmers* Bui. 250ypp. 16yfigs. 7).—The author de8cril>es 
means for the prevention of the stinking smut of wheat and loose smut of oats, thc^ 
methcxls detailed being the treatment with sar, which c!onsists of a mixture of sul¬ 
phur, alkali, and resin; the bluestone or copper sulphate and lime treatment; for¬ 
malin treatment; and hot-water treatment. Directions are given for the use of these 
fungicides and for the handling of the grain after treatment. 

The smut of wheat, C. Mac! as {Com Par, Agr. [.Vrarico], Oirc, 27y pp, 4)* —A 
brief account is given of smut of wheat, with directions for its prevention. 

Biaeaee resistance of potatoes, W. Stuart ( Vermont Sta, Bui, 122, pp, 107-186, 
dgvM, 4)» —In previous publications (E. 8. R., 17, pp. 262, 670) accounts are given 
of studies of disease resistance of potatoes. The present bulletin gives the results of 
..Uimtigations on the resistance of vines to blight and tubers to rot. Investigations 
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were also carried on upon the resistance of tubers to scab, but the results so far 
obtained are inconclusive. 

More than 150 varieties of potatoes were brought together from Europe and this 
country and planted under identical conditions, some being planted in clay loam 
and others in sandy loam. Frequent observations were made as to the presence of 
diseases and the relative amount of infection. There was some evidence that some 
of the varieties on the sandy loam were more disposcnl to the early blight, duo to 
Altermirin solanij than others. The same is true of resistance to tip burn. 

The principal investigations, however, were in connection with the late blight 
{Phytopluhora infestarut). This disease made its appearance about August 10 on 
Delaware and (Ireen Mountain varieties, spreading slowly, the weather conditions 
during August not l)eing propitious for its rapid development. The results of the 
investigations of the foliage are tabulated, from which it appears that a marked dif¬ 
ference was to 1x3 observe<l in varieties. The resistance that is claimed for Solanum 
commersoni to late blight was found to be unwarranted under the conditions of the 
experiments. 

In connection with the investigations on the resistance to i)otato rot a careful 
examination was made of all tubers as soon after digging as possible, and a list of 
the Americiin varitdies showing the greatest resistance to rot on the sandy and the 
clay loams is given. Keeper, American Wonder, Dakota Red, Doe Pride, and Jjate 
Blightless were the most resisbint in both sandy loam and clay loam. The com¬ 
parative rot resistances of European and American varieties is discussed, and it was 
found that on both sandy and clay loam the Dutch, German, and English-Scotch 
varieties showed much less rot than did the French and American varieties. While 
disease resistance is iniportiint, the commercial standards of this country favor quali¬ 
ties in which the German and Dutcdi varieties are inferior to the American varieties, 
and at present the writer does not fee^ warranted in recommending them to Amer¬ 
ican growers. 

The relative susceptibility of varieties which form their tubers deep or shallow 
was investigated, it having lx»en claimed that those forming their tubers near the 
surface are more subject to rot than others, and while some differences might be 
noted, yet in both classes of soil about the same proportion of each was affected. 

Potato diseases and their remedies, L. K. Jones and W. J. MoksE (Vermont 
Ski. Hpt. 1005 ^pp. ^7'^-^01), —In continuation of investigations reported in a previous 
publication of the station (E. S. K., 17, p. 261) accounts are given of spraying exper¬ 
iments, relation of date of digging to development of potato rot, relation of storage 
coiKiitions to development of rot in potatoes, studies regarding the time and method 
of tuljer infection by the rot fungus, and gaseous disinfection for potato scab. ' 

The spraying experiments, which were conducted for the prevention of both late 
blight and rot, were carried on in the field. Bordeaux mixture, consisting of-6 lbs. 
of copper sulphate, 4 lbs. of lime, and 40 gal. of water, with the addition of i lb. of 
Paris grtxjn, was employed, 2 applications of the mixture being given the plants on 
August 2 and 21, respectively. At the expiration of the season the tubers were dug, 
and the gain at the rate of 161 bu. per acre is attributed to the application of the 
fungicide. The authors present in tabular form the gains from the use of Bordeaux 
mixture on late potatoes, covering experiments for the past 15 years in which the 
average gain for that period is 119 bu. per acre due to the treatment. 

In a previous report (P^. S. R., 14, p. 1084) the authors called attention to the method 
by which the spores of the fungus are carried from the leaves to the tubers, and sug¬ 
gested spraying the soil with Bordeaux mixture for preventing this infection.* The 
previous trials were repeated in 1905 with good results, and the investigations show 
that not only does the disease pass from the leaf to the tuber, but the main channel 
is through the soil rather than through the stem. Spraying experiments for the 
control of the early blight showed the effect of thorough application of the fungicide, 
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the increased yield being attributed to the beneficial effects of the Bord^ux mixtn^ 
not only in checking the development of the fungus, but in deterring insect attwto 

In investigations on the relation of the date of digging to the development of the 
potato rot, results quite different from those previously reported (h. S. R., 17, p. 2^ ) 
were obtained. In 1905 there was a greater loss from later digging than from earlier, 
and this is at variance with the previous rule laid down that dicing should be 
deferred as long as possible where the rot is expected. In the authors* opinion this 
rule will have to be modified by making an exception of heavy wet soils during wet 
seasons. 

Experiments were carried on to test the effeolfof liming, disinfection with formalin, 
sun-drying the tubers, an<l the temperature of storage on the development of rot in 
potatoes. It was found that instead of being an advantage in the preservation of 
tubers, the application of lime actually favoreil the development of rot. Disinfecting 
with formalin was without any material effect in checking it. In testing the relation 
of moisture to the development of rot it was found that potatoes exposed as much as 
practicable to sun and air prior to storage are less subject to rot than those stored 
immediately. The various temiieratures of storage investigated were 40, 63, and 70°, 
and the greatest proportion of the crop saved was at the low^est temperature. 

In studying the time and method of tuber infection different lots were subjected 
to different treatments. One lot was exposed for 36 hours to infection from blight¬ 
ing tubers immediately after digging, a second lot was not artificially infected but 
ke]>t moist for 36 hours, and a third lot was stored without treatment immediately 
after digging. The relative loss w’as 92 per cent where the tubers were infected and 
not washed, 100 per cent where infected and washed, 77 per cent where not infected 
but kept moist for 36 hours, and 64 per cent where stored at once without any treat¬ 
ment. Concerning the possibility of spread in the storage cellar, it was found that 
spores may be produced in storage, and that w^ell ripened sound tubers were readily 
inoculated with the fungus spores. From this it appears that there is no doubt as^ 
to the possibility of infection of tubers in storage. 

In continuation of trials of gaseous disinfection for potato scab (E. S. R., 17, p. 261), 
the authors tested the relative value of gas treatment as compared with soaking seed 
for disinfection against scab, and also the merits of different ways of generating the 
gas. All the methods of disinfection showed marked gains in smooth tubers, but 
none of them gave a crop wholly free from scab. The average results obtained with 
the vapor treatments were better than those secured where the seed tubers were 
soaked in formalin solution, and the authors are led to recommend treatment of seed 
tubers with formalin gas by the permanganate method without the addition of steam. 
The cost of this treatment w’ould be approximately $1.50 per 1,000 cu. ft, and this 
method is recommended only for those seed potato specialists who may wish to 
disinfect large quantities of tubers. 

Gonceming disease resistance of potatoes, L. R. Jones (Vermont Sta. RpL 
1905, pp. 264-267 ),—A brief account is given of investigations carried on by the 
author in connection with the Bureau of Plant Industry of this Department regard¬ 
ing the resistance of potatoes to various diseases, a preliminary report on which has 
already been issued (E. S. R., 17, p. 60). 

The potato leaf curl {Jour, Bd, Agr, [Xondon], 12 {1906), No, 8, pp, 476-478, 
fig* !)•—A description is given of the potato leaf curl or early blight {Macroeporixi^ 
wlani), and its occurrence is noted on Solanum commersoni grown at Kew. 

Sal Bordeaux for potato blight, C. D. Woods and J. M. Bartlett (Maine Stg, 
Bul,J26, pp, 34, 56).—In a previous publication of the station (E. S. R., 16, p. 1093) 
it was shown that dry Bordeaux as a fungicide was inferior to Bordeaux mixture as 
usually applied. 

In 1905 an experiment was carried on to test the value of a dust spray known as 
Sai Bordeaux. This consists of equal parts of lime and exceedingly finely ground 
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TOpper Biilphate, and it ia applied as a duet on the theory that as soon as this diut 
becomes moist, from dew or otherwise, the regular Bordeaux mixture in concentrated 
form will be pro<luced on the foliage. A number of plate received treatment with 
this fungicide at the rate of 3, 6, and 10 lbs. per acre. There was no blight on either 
the* treated or untreated plats, so the results are considered inconclusive, and it is 
planned to repeat the experiment in 1906. 

In connection with these experiments Paris green was used to prevent the ravages 
of bugs, and where it was applied in connection with the dry powder it was not as 
etliclcnt as where the insecticide was administered in the form of a spray. 

Further experience in asparagus rust control, R. E. Smith (California Sta. 
Bid. 172^ j)p, 21, fiffs. 7 ).—In continuation of experiments previously reported 
(E. S. R., 16, p. 66 ; 17, p. 48), the author gives an account of experiments carried 
on in California and elsewhere to control the asparagus rust, the principal informa¬ 
tion in the present publication lining based on the results of practical work of various 
growers, especially observations made in connection with a ranch at Milpitas, Cal. 

At this ranch the asparagus cutting was stopped about the first of July, and the 
rust was less abundant than usual on the uncut tops, but developed very vigorously 
after the beds grew up. An especial effort was made to keep down the wild growth 
about the edges of the field, which had in previous years caused a large amount of 
infection. After the end of the cutting season and the usual plowing and cultivation, 
the field wjis irrigated in order to start as vigorous a growth as j^vossihle. About 
August 1 heavy dews occurred, and the first application of sulphur was made. A 
special form of apparatus was employe<l, and sublimed sulphur at the rate of about 
100 lbs. per acre was applied. Three weeks later a second application was made, 
and a third was given after a second interval of about 3 weeks. 

The results of the treatment were quite apparent from the condition of the treated 
field. All untreated fields in the neighborhood were badly rusted in September 
and the tops were black and dead in October, while the field receiving the sulphur 
made a fine growth and the plants remained green until the normal end of the 
season. The cost of the treatment was at the rate of |6 per acre for the seasun^s 
work on 75 acres, and from the experience obtained it was thought possible to reduce 
this cost to about $4 per acre for future treatments. 

Other growers in the same locality applied sulphur to asparagus, and the results 
obtained were in proportion to the efficiency of the application. Near Sacramento 
attempts were made to control the rust with liquid sprays, and where Bordeaux 
mixture alone was used the effect on the rust was very slight. When sulphur was 
used in connection with the sprays, much l)etter results were obtained, and based 
iijion the trials of a number of growers, the following treatment has been adopted 
for future use: Three weeks after cutting, the plants are to be sprayed with whale- 
oil soap and water, followed by a dusting of sulphur at the rate of about 160 lbs. per 
acre. One month later sulphur is dusted over the plants at the rate of about 200 
lbs. per acre, the applications to be made on dewy mornings. 

The author cites illustrations of the use of sulphur for the control of the asparagus 
rust in other localities in California and also in South Carolina, where the treatment 
proved eminently successful. 

In applying the sulphur the chief requisite is to scatter it so that it will cover all 
the growth in a dusty, smoky cloud. Experiments with ground and sublimed 
sulphur and flowers of sulphur showed that when all things are considered the 
flowers of sulphur is the most satisfactory and economical. 

In conclusion the author states that in treating asparagus it is necessary to get a 
good coating of sulphur on the tops just before the rust is due to appear. A second 
application should l)e made 1 month later, and a third ^fter another interval of 
about 4 weeks. Where young beds of asparagus are to be protected from rust, the 
author recommends a special form of treatment, which consists of spraying tHe 
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plants with whale-oil soap, to be followed by an application of sulphur, scattered by 
hand. 

White rust of cabbages {Jour. Bd. Agr. [Xowdon], 12 [1906), No, 8, pp. 480,4^1, 
fig. 1 ),—A brief account is given of the occurrence of Ogstopus candidns on cabbages. 
As the white rust most frequently occurs on shepherd^s purse, it is recommended 
that all wee<ls of this kind should be destroyed in the vicinity of other crops that 
are liable to be infected by the fungus. ^ 

Tomato diseases in California, R. K. Smith (California Sta. BuL 175, pp. 16, 
figs, 8 ),—A preliminary report is given on the cause, nature, and possible means of 
prevention of some diseases of the tomato which have become exceedingly destructive 
in parts of California, and the further investigation of which is to be prosecuted in 
connection with the work of the new pathological laboratory for southern California. 

The diseases described are the damping-off, which is due to one or more sx)ecies of 
fungi, the summer blight, which is attributed to attacks of an undetermined siK*cies 
of Fusarium, iind the winter blight, which is caused by the fungus Bhytophthora 
infestans. For the damping-off, w'hich is most i)revalent in seed beds, the use of 
fresh earth, thorough ventilation, and the avoidan(‘e of overcrow’ding the plants are 
recommended as precautionary measures, and spraying with Bordeaux mixture, fol¬ 
lowed by sprinkling with sulphur, is advised where the disease has be(;ome estab¬ 
lished. 

For the summer blight, which is due to a soil fungus, the only recommendation 
that can be made at present is planting healthy ])lants in new soil. Applications of 
lime, sulphur, etc., to the soil may be tried, but the effect of su(‘h treatment lias not 
yet l>een demonstraU*d. Spraying can probably be of no use in connec'tion with this 
disease. For the prevention of the winter blight, which occurs only after heavy 
rains or heavy fogs and dews, and in California affects only the winter crop of 
tomatoes, spraying after every rain with Bordeaux mixture is recommende<l. 

A Fusarium disease of tomatoes, K. von Oven {Landiv. Jahrh., 84 {1905), No. 
S-4i PP- 489-520,2fig- 1> ahs.in Cmtbl. Ball, [c/c.], 2. Abt., 15 (1905), No. 15-10, 
pp. 491,492). —In 1901 and again in 1904 there appeared on tomatoes in the vicinity 
of Berlin a disease that became epidemic, causing considerable losses of the fruit. 

Upon the blossom end of both green and rii)e fruit appeared black spots that 
enlarged, and, through the softening of the underlying tissues, gave a wrinkled 
appearance to the fruit, which finally became a dried mummified mass. An investi¬ 
gation of the material showed there was a fungus in the tissues, and also abundant 
batderia. Subseciuent [studies seemed to show that the bacteria were of secondary 
importance, finding entrance only after the destruction had been begun by the 
fungus. 

The (iause of the disease is said to be a species of Fusarium. The fungus appears 
to l)e usually a wound parasite, under normal conditions not being able to penetrate 
the epidermis of the fruit, but when especially abundant and vigorous in growth it 
seems to cause infection. 

The author describes the results of inoculation ex[3eriments with the organism, 
w’hich seems to be an exceedingly variable one, and which survives the winter in 
the numerous sclerotia formed in the mummy fruits. The fungus is described as a 
new species, with (he name Fusarium erubescens, and it is critically compared with 
several other species of Fusarium. 

Experiments have shown that weak solutions of Bordeaux mixture have little 
effect in checking the growth of the fungus. Therefore it is suggested that toma* 
toes should be sprayed with strong solutions of Bordeaux mixture as soon as the dis 
ease makes its api)earance. 

Bacterial disease o£tomatoes {Bd. Agr. and Fisheries {^London], Leaflet 162, pp 
2, fig, 7).—A description is given of a bacterial disease of tomatoes that has beei 
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known as occurring^ in France f<^r a consideralJle time, where it has assumed the pro¬ 
portions of a destructive epidemic. It has been recently reportetl in several widely 
separated localities in Knj^land, on which account attention is drawn to it. 

The symptoms of the disease are said to be very marked and can not be con¬ 
founded with those of any other tomato disease at j'^resent known. When the 
tomato is about the size of a marble a minute black patch appears at the base of the 
style. This patch jrradually increases in size, retaining a circular outline, until 
eventually the entire fruit is reduced to a blackish, soft, (lecayed mass. 

Exp(*riments have shown that infection takes i)lace during the flowering stage and 
that the bacteria causing the disease arc deposited on the stigma by Hies visiting the 
flowers. 

The stigma seems to be the only vulnerable i)art under f)rdinary conditions, but if 
bacteria from a diseased fniit are intro<iuced into the flesh of a healtl)y tomato, infetv 
tion follows. 

The disease does not appear to be influenced to any extent by the fonang mtethods 
commonly follow'ed, as it has been observed in houses where the temperature was 
kept comparatively low. 

When the disease ai)pear8 all diseased fruit should be removed as quickly as pos¬ 
sible, and insects should be excluded by using insecticides. Where this is done, 
artificial pollination will be necessary. 

The blight canker of apple trees, H. H. Wiietzei. Y<n'k (himell Sta. Bui. 

2,Vi^ 2)p. 101-lSSy .JO ).—A description Is given of a form of apple-tree canker 

which is due to the same cause as that which i)roduces the ba(!terial or fire blight of 
the pear. It seems to be favored by rapid growth of the trees, ami the points of 
inoculation are water sprouts, wounds, and possibly the flowers. After reviewing 
the different kinds of cankers that have been described as occurring on apple trees, 
the author gives the distingnising characters and appearance of the (ranker treated in 
this bulletin, which is due to T^acillm amylororm. 

These cankers occur most frequently on the bodies and limljs of young trees, and the 
diseased areas are sunken and smooth, covered with a brown surface, but not show¬ 
ing any jjimples or fungus fruit bodies, which characterize some of the other forms 
of fruit-tree canker. The effect of the disease on the tree is to lower its vitality by 
cutting off the food supply to tlie roots and indirectly reducing the flow of sap to 
the branch(*s and leaves. 

Inoculation experiments have shown that the disease can be readily caused through 
wounds. As preventive measures the author recommends the burning of all dead 
limbs and trees as promptly as possible and cutting ()ut and burning every trace of 
twig blight on l)oth apple and pear trees as soon as detected. When pruning, all 
cut surfaces should be treated with corrosive sublimate or copper sulphate solution. 
Water sprouts should be cleaned from the trees, and the excessive use of nitrogenous 
fertilizers should be avoided. When possible the planting of varieties known to be 
resistant to the <lisease is recommended. Wolf River and Talman Sweet appear to 
be quite resistant, while Baldwin and Ben Davis suffer severely. In order to prevent 
the spread of the disease the author suggests an early spring treatment with lime- 
sulphur wash. 

Notes are given on the distribution and severity of the disease throughout New 
York, and a detailed account is given of the identity of the organism, and notes on 
its morphology, cultural relation, etc. A bibliography of the publications relating 
to this disease completes the bulletin. 

A fungus diseajBe of the mandarin orange, P. A. Saccardo {Separate from Anru 
MycoL , pp. S; aba. in Ztschr. Pjianzenkrank. , 15 (1905) , No. S^p. 176). —The author states 
that mandarin oranges were noticed in Naples that showed dark spots on the rind, 
the spots later becoming confluent. 

33747—No. 11—06-6 
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Upon examination the rind was found matted with mycelium which when old 
became of a dark violet color. When placed in a moist chamber there soon devel¬ 
oped on the rind violet black hyphae and conidiophores that characterize AHemaria 
tenuisf but the fungus differed in some respects from this species. The author has 
described it as a form of the above species, naming it A. tenuis chedaroides. 

A disease of bananas in Central America, H. Pittier de Fabreqa {Jour, Agr, 
Trop.f 5 {1905), No, 64, pp, S79,SS0). —A brief account is given of a disease of bananas, 
the origin of which is in doubt, but which has caused the destruction of hundre<i8 of 
hectares of plants in Costa Rica and Panama. The author holds that the disease is 
due to faulty draini^e, the soil having been saturated by heavy rains and lacking 
cultivation. 

The American gooseberry mildew, J. Eriksson (A". Landihr. Akad, Ilandl, och 
Tidskr,, 44 {1905), No, 4-5, pp, ^78-288), —^The author describes Sphnroiheca mors-uvas, 
which is said to have first appeared in Sweden in 1902 and in Ireland in 1900, in Rus¬ 
sia in 1901, and in Denmark in 1904. 

An account is given of the distribution of the fungus in the United States, its life 
history, and methods of combating it. Among the protective measures recommended 
are the planting of healthy stocks, early destruction of badly affected bushes, and spray¬ 
ing the bushes and ground with potassium sulphid (30 gm. to 10 liters of water). 
When bushes are only slightly affected the diseased parts should be cut off and burned 
in the fall and the bushes sprayed early in the spring l)efore the leaf buds appear. 
The spraying should be repeated every 8 to 14 days until the berries have attained 
about half their mature size.— f. w. woll. 

Black blight in Granada, R. D. Anstead {Agr, News [Barbados], 4 {1905), No, 
96, p. 894), —In a report to the Agricultural Committee of Granada, the author 
deals with the nature and control of the black blight that is prevalent in that island, 
attacking mango, bread fruit, sapodilla, guava, and rose apple trees. The blight is 
due to a specie's of Capnodium, which follows the presence of a number of scale insects. 

For the prevention of the disease the author recommends cultivation of the plants, 
clean culture, and the use of insecticides against the scale insects. 

Gray blight of tea, T. Petch {Trop, Agr, and Mag, Ceylon Agr, J^c,, 25 {1906), 
No, 5,pp, 630,681), —The author gives a note on the gray blight of tea, which is 
attributed to the fungus Pestalozzia guepini, and calls attention to the fact that spores 
indistinguishable from those producing the gray blight are formed on rose leaves 
attacked by Actinonema rosw when kept in a moist chamber for some days. This 
form has been called P. suffocata, but the author believes the differences are so slight 
as to indicate the possible identity of this species with the one above. 

The gray patches on tea leaves are said to be well known, but in some cases the 
fungus attacks the leaf stalk at the junction of the stem, in which case the leaf turns 
brown, falling from the bush before producing any indications of the disease on the 
leaf. The stem of the bush may also be attacked, the fungus entering the young 
shoot at the cut end left in gathering the tea, in which case the young shoot is killed 
to the base. It also occurs on stems an inch or more in diameter, forming a kind of 
canker. A similar fungus is said to attack Hevea hrasiliensis, causing slight damage 
to the leaves, but the plants in a short time recover from the attack. 

The bud rot of the cocoanut palm ( West Indian Bui,, 6 {1905), No, S, pp, 807^21; 
noted in Agr, News [Barbados], 4 {1906), No, 95, pp, 869, 870). —Mention has already 
been made of the occurrence in various parts of the West Indies of a serious disease 
of cocoanut palm known as the bud rot. This has recently become prominent in 
Trinidad, where one plantation reports the loss of 2,000 trees in 6 months. 

The cause of the disease has been attributed to the fungus Pestalozzia palmarum, but 
recent investigations (E. S. R., 17, p, 158) seem to indicate that bac^ria play an 
important part 
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It is said that probably no remedial measures will be found effective in the case uf 
palms already seriously attacked, but to prevent the further spread of the disease all 
affected palms should be cut down and burned or buried with lime Experiments 
in Jamaica have shown that spraying with Bordeaux mixture on the first indication 
of the disease is somewhat effectual. As the disease is of a virulent character, ener¬ 
getic efforts are recommended to stamp it out. 

A green-skinned variety of cocoanut in Jamaica is said to be less liable to bud rot 
than the yellowish and reddish varieties commonly grown, and if this should be 
confirmed it may l)e possible to establish a race of cocoanuts resistant to disease. 

Cacao disease in Ceylon ( Trop, Agr, and Mag, Ceylon Agr, Soc.^ 25 (1905) j No. 
pp, 29S-296). —The cacao trees in Ceylon are subject to a serious disease, which finds 
favorable conditions for its spread in dense shade and abundance of moisture com¬ 
monly foimd on cacao plantations. 

The disease, which is of fungus origin, attacks both fruit and stems. The i)ods 
become dark brown or black, and unless controlled the disease spreads rapidly. 
The disease can be restrained by collecting and destroying the diseased i)ods at fre¬ 
quent intervals, or by spraying with Bordeaux mixture. In addition the shade 
should be removed to some extent and the <liseased tissues of the stems collected 
and burned. 

In 1902, 96 per cent of the trees and 14 to 62 per cent of the pods of a plantation 
were attacked by the fungus. The preventive measures described above were l)egun 
in 1902 and within 6 months an improvement was noted. In 1904 less than 4 i)er 
cent of the fruit was attacked and the yield increased from 0.88 cwt. per acre in 1902 
to over 2 cwt. in 1904. 

Canker of rubber, T. PETCir ( Trap, Agr, and Mag, Ceylon Agr, Soc,y 25 (1905)f No, 
2y p. 298), —In a report on the canker of Iferea brasUiensU mention is made of the fact 
that a large portion of the fruit did not ripen and split in the normal way, but 
remained on the tree and blackened or fell off without splitting. 

An examination showed that this condition is due to a parasitic fungus similar to, 
if not identical with, that which causes the decay of cacao pods, which is generally 
attributed to Phytophthora omnhora and CoUetotrirhum incarnatumy the first of which 
is the more d(‘structive. The Hevea fruits examined were all attacked by a species 
of Phytophthora which i)ermeates the soft outer tissues of the fruits, causing the 
seeds to dry up. All diseased fruit should be collected and burned as a precautionary 
measure. 

A disease of Hevea seedlings, T. Fetch (Trap, Agr, and Mag, Ceylon Agr. Soc.^ 
24 {1905)y No. 12y p, JS8), —A report is given of leaves of Hevea seedlings being 
attacked by a species of flelminthosporiuni. 

The leaves were studded with circular, semi-transparent spots, each surrounded by 
a brown layer. It is thought probable that the spots are due to insect punctures and 
that the fungus gains access to the tissues through these injuries. As a consequence 
of this discovery a number of nurseries of this species of rubber were examined with¬ 
out discoverifig much disease, but there were found commonly present injuries that 
seemed to be due to fungi, the most common of which was Periconia pycnoepora. It 
is believed that the fungi were present as a result of mechanical injury, which in 
many instances is attributed to the burning of the leaves by light shining through 
globules of water collected on the foliage. 

The destruction of Siberian firs in Adlisberg, H. C. Schbllenberg {Mitt. 
Schweiz. Centralanst. Forstl. Vermchsiv.y 8 (1905)y No. Sy pp. 269-286y pi. I).—In 1901 
the author examined a plantation of Siberian firs that was about 30 years old and 
found many of the trees suffering from the attacks of some fungus. Upon closer 
investigation the bark was found thickly studded with the small orange-yellow fruit¬ 
ing bodies of Dasyscypha calyciformisy and where these bodies were abundant the 
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bark was dead and of a reddish color. The trees in general appeared unhealthy and 
many were dead. 

Subsequently studies were made of the fungus, and comparisons are drawn between 
this and allied species. The development and life history of the parasite are 
described, after which notes are given on inoculation experiments carried on in the 
forest, the amoimt of injury caused, etc. 

Root rot of logwood trees {Agr. Netva IBarbados]^ 4 {i905)^ No. 96^ p. S89 ).— ^Tftis 
disease, which was previously described (E. S. R., 14, p. 882), causes the destruction 
of trees in considerable numVier through the p^;esence of a my(;elium invading the 
roots and spreading upward into the trunk, between the bark and the wood. 
Although the fruiting organs of the fungus have not been discoveretl, it is believed to 
be a hymenomycete. 

The disease is found in trees growing in different kinds of soils and under varying 
climatic (!onditions, and haslieen recently reported as spreading rapidly in Jamaica. 
It is contagious, spreading through the soil, and to prevent its further spread it is 
recommended that trenches 8 ft. deep be dug about the disease<l area, when confined 
to definite patches. Where it is widely disseminated the clearing of the infested 
tract and cultivation with other crops are recommended. 

Some Indian forest fungi, E. J. Butlek (Induin Forester, 31 {1905), No. 10, pp. 
648-556, figs. 3). —After discussing fungus diseases in general, the author describes the 
attacks of Chrgsomy.m hhnalense on rhododendrons and different forms of fryhinospo- 
ranginm. ninningharnianum, the fecidial form of which occurs on Pgras 2 >ctshla and 
the teleuto form on cypress. 

Some rose diseases, E. Fokx (Prog. Agr. et Vit. (Ed. VEst), 26 (1905), No. 48% 
pp. 616-619, pi. 1). —The author describees the rose rust, dw&io Phragprnldium saheorti- 
ciurn, the rose mildew (Sphtvrotheca pannosa), and the attacks of Marsonia rosvr, which 
causes the premature falling of the leaves. 

For the control of the mildew the author recommends spraying with a mixture of 
c^rlionate of soda 1.5 kg., Norwegian tar 0.5 kg., and water 100 kg. 

North American salvia rusts, E. W. D. Holway (Jour. Myvol., 11 (1905), No. 
78, pp. 156-158). —Technical descriptions are given of a number of 8pe(de8 <jf rusts that 
are known to attack various siiecies of salvia, and Paceinia hifrequcyis, P. badia, and 
P. nivea are described as new species. 

A new orchid disease, G. Mashke {(lard. Chron., 3. ser., 38 (1905), No. 973, pp. 
153, 154ffig- !)•—A description is given of a recently recognized disease of Oncidium, 
which is attributed to Hemilebt omcricana n. sp. 

This fungus, which is closely allied to that causing the most destructive coffee dis¬ 
ease, threatens to become a serious pest in orchid culture if it once becomes estab¬ 
lished. The fungus forms bright orange, powdery-looking patcdies of various sizes 
on the under surface of the leaf, with corresponding areas of a sickly yellowish-green 
color on the upi>er surface. On account of the threatened seriousness of this disease, 
the prompt destruction of every leaf showing the symptoms above indicated is 
recommended. 

An orchid disease, H. Klitzino (Gard. Chrem., 3. ser., 38 (1906), No. 980, p. 
259). —A description is given of Gloeosporium beyrodtii, a new species Which appears 
in dense masses on both sides of the leaves of Vanda aerulea. The spots sometimes 
run together, forming dark blotches, and finally bring about the destruction of the 
entire plant. The fungus is briefly characterized. 

The action of copper salts on plants, F. Pohchet and E. Chuard (Bui. MurUh. 
Soc. Valais, Sd. Nat,, 1904j No. 33, pp. 204-210, pi. 1). — This bulletin, which was 
issued in 1905, gives an account of experiments which have been carried on at the 
Viticultural Station of Lausanne since 1886 to test the effect of copper compounds 
on plants, especially the practical effect in reducing disease, and the effect of fungi- 
on wines made from sprayed grapes. 
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The physiological effect of fungicides on the plants themselves, particularly with 
reference to frait maturing, has also been determined. The investigations showed 
that treating vines with copper solutions resulted in a stimulation of growth, through 
the absorption of minute traces of copper, and the ripening period of the grapes was 
also accelerated. 

To determine the penetration of copper into plant tissues an experiment was 
inaugurated in the spring of 1903 in which different lots of grai>e cuttings were 
potted in a peaty leaf mold and the different pots given varying amounts of copper, 
iron, magnesium, and cadmium salts in solution, the concentrations varying from 
0.001 to 1 per cent. In 10 days the lots receiving the weaker solutions of copper 
began to force their buds. Eleven days later those which had received magnesium 
sulphate had 4 leaves, and the buds on the cuttings receiving 0.01 and 0.001 per cent 
copper sulphate were bursting. All others showed no growth. 

At the end of 33 days all buds had burst except those receiving iron sulphate, and 
these were more than 2 months in developing. In the autumn it was observed that 
th(^ leaves remained on the treahid vines long after the check lots had lost their 
leaves, and the cuttings treated with magnesium sulphate and iron sulphate lost 
their hnives before those which received the copj>er sulphate solution. These 
retained their foliage late into the fall, ultimately losing them in direct proportion to 
the strength of solution with which they had been treated. 

The quantity of copper in the different lots was dotermine(l late in the autumn, 
and it ranged from 0.0133 gram of copper per 100 gm. of dry weight for the lot 
receiving a 1 per cent solution to a trace in the lot receiving 0.01 per cent, and not 
even a trace where the more dilute solutions were used. 

Recognizing the corrosive action of copper sulphate on the delicate roots formed 
from cuttings, this feature was investigated, and it was found that the humus in the 
I)ots had acted on the copper, causing it to lose its toxic effect upon the root tissues. 

The adulteration of copper sulphate {Jour. Bd. Agr. [London], IS {190.5), No. 
9, pp. .54Si 54 s ).—On account of the extensive use of copper suljjhate as a fungicide 
and the corrosive effe(!t of .some impurities, the writer suggests that in purchasing 
this material demand should be made for a i>roduct of 98 per cent purity. Tliis is 
practiciilly a pure copper sulphate and is without the corrosive effect that is observed 
in some of the adulterated specimens. 

The results of the analysis of an a<lulterated sample show that it contained 17.6 per 
cent crystallized coi>per sulphate and 82.4 per c.ent crystallized iron sulphate. As an 
easy test for the pres^mce of iron in copper sulphate the writer suggests dissolving a 
little in water and adding ammonia with constant stirring until a liquid of a deep 
blue color is formed. If iron is present in any quantity it will be shown by the 
occurrence of brown tiocculent masses floating in the blue liquid. 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Agricultural zoology, G. Guenaux {Zoologle Agricole. Pari»: J. B. BaiUitre Jc 
Boi 1906, pp. AV/+ 60.3, figs. 108 ).—The present volume includes a general discus¬ 
sion of the importance from an agricultural standpoint and the use of farm animals, 
together with an account of the habits and economic relations of birds, reptiles, 
amphibians, and small mammals. Particular attention is given to the feeding 
habits of the various species discussed. 

Protection of birds which are beneficial to agriculture {Jour. Agr. Prat., 71 . 
ser., 10 {1906), No. 6S, pp. 816-818).—-An international convention was held in Paris 
on December 6, 1905, at which time various European countries were represented, 
including France, Germany, Austria-Hungary, Belgium, Spain, Greece, Sweden, 
Switzerland, etc. The purpose of this convention was to adopt a uniform method 
of procedure regarding the protection of benehcial birds. 
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At this convention 16 articles or resolutions were adopted and some of the more 
important points mentioned in these resolutions may be briefly stated in this con¬ 
nection. Insectivorous birds, of which a list is given and to which additions may 
be made as more knowledge is gained eonoeming the feeding habits of these birds, 
are recommended for absolute protection as well as their nests and eggs. More 
stringent legislation is recommended for preventing the destruction of nests and 
eggs and the use of traps, cages, nets, and other devices for capturing birds. <rhe 
proprietors of vineyards or gardens are to be granted the privilege of destroying 
birds in case they should become injurious on the premises in question. A list is 
also given of injurious birds. • 

Special report on the decrease of certain birds and its causes with sug:- 
gestions for bird protection, K. H. Forbusu (Agr, of Ma^n.^52 (J904),pp. 
ph, 2 ),—An elaborate historical account is given of the former prevalence of birds 
in Massachusetts and neighboring States and the decrease in numbers of these birds 
due to various causes. 

Among the agencies which may affect the destruction of birds the author enumer¬ 
ates the unfavorable weather of 1903-4, the destruction of birds by sportsmen, bird 
shooters and trappers, market hunters, boy gunners, and egg collectors. Apparently 
six species of game birds and water fowl have disappeared in Massachusetts within 
historical times and shore birds are estimated to have decrease<l in numbers to the 
extent of 75 jier cent. Swallows, night hawks, eagles, great blue herons, house 
wren, red-headed woodpecker, and various other species of similar birds are on the 
decrease. 

Notes are given on the natural enemies of birds, especially cats and English spar¬ 
rows. In order to protect birds from further unnecessary depredations it is suggested 
that more attention be given in the schools to the economic value of birds and the 
desirability of protecting them. 

Animal and insect pests, E. Wright (Queensland Agr, Jour.f 16 (1005)^ No, 1, 
pp. 67-70 ).—The flying fox is considered as one of the most important fruit pests 
along the eastern coast of Queensland. Notes are also given on certain birds which 
are injurious to fruits as well as on the fruit fly and other insect pests. 

Entomology with special reference to its biological and economic aspects, 
J. W. Folsom (Philadelphia: P. Blakiston^s Son dr Co,, 1906, pp. VII + 4S6, pis. 5, Jigs. 
300 ),—According to the author this volume is intended for the student and general 
reader, and was written to cover as fully as possible within the limits of the book 
the biological aspects of insects. 

The subject-matter is arranged under the heads, classiflcation; anatomy and 
physiology; development; adaptations of aquatic insects; color and adaptive colora¬ 
tion; origin of adaptations; insects in relation to plants, animals, and man; insect 
behavior; and distribution. A classified bibliography of important entomological 
literature is also presented (pp. 409-466). The literature of economic entomology 
is discussed. One of the most valuable features of the book is the discussion of the 
economic relations of insects. 

Catalogue of publications relating to entomology in the library of the TJ. 8. 
Department of Agriculture (U. S. Dept. Agr., Library Bnl, 55, pp. 563 ).—This 
bulletin contains a classified list of 5,600 publications relating to entomology in the 
library of the Department. The titles are grouped under general entomology, 
economic entomology, faunas, and various orders of insects, Myriapods, and 
Arachnida A list of serial publications relating to entomology is also given and 
the bulletin is provided with an index to insect families and authors. 

Insects of the year, W. Stuart ( Vermont Sta. Rpi. 1905, pp. 309-314^ figs. 3).-^ 
No serious outbreaks of injurious insects occurred during the season, but the usual 
number of requests were made concerning insect injuries of lesser importanoe. 
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Among the injuriouB species of which brief notes are given are woolly aphis, red¬ 
humped apple-worm, oyster-shell bark-louse, and apple-leaf miner. 

The periodical cicada in 1906, C. L. Marlatt ( U, S. Dept. Agr.^ Bur. ErU. Qirc. 
74ypp. •'if figs. 5).—During the present seasrm two broods of the periodical cicada 
will reai)pear, one being a 17-year brood and distributed from Illinois to Massachu¬ 
setts and southward to Georgia. Tlie other is the 13-year brood and is distributed 
in North Carolina, Georgia, Alabama, and Tennessee. Brief notes are given on the 
damage done by this pest. The broods, are expected to appear about the last week 
in May. 

Studies in grasshopper control, J. S. Hunter (California Sta. Bui. 170f pp. $Sf 
figs. 17 ).—During 1904, grasshoppers were very injurious in the San Joaquin Valley, 
where they hatched out in April or earlier and appeared in large numbers early in 
May. Various crops are raised on the infested ground, but in one locality the grass¬ 
hoppers were found very injurious in an area of about 2,000 acres devoted to alfalfa. 
The species concerned in this outbreak are CUnopleura melanopleurUf Melanoplus unU 
fomiis^ M. devastatorf and (Edaleonotus enigma. 

In combating grasshoppers it was found possible to destroy the young insects by 
burning the grass where the ground was fairly well covered. The winged form were 
also destroyed by the same means if the work was done during cool nights. Consid- 
(^rable success was had in i)oisoning grasshoppers, not by the Griddle mixture, which 
was unsatisfactory, but by the use of a poison bait which containet^l 5 ll)s. of arsenic 
in 40 ll)s. of bnin moistened with 2 gal. of molasses. Hopi)erdozers could not be 
used as effectively in orchards as in alfalfa fiehls. Occasionally good results could be 
obtained by smoking the grasshoppers out of the fields. Near Newman the injuri¬ 
ous species was Melanoplus differentialis. This pest defoliated vineyards and orchard 
trees, eating tlie fruit. 

The Hessian fly, F. M. Webster ( U. S. Dept. Agr.f Bur. Ent. Circ. 70f pp, 16f 
figs. 16 ).—A general account is pre8ente<l of this important insect of wheat with notes 
on its early history, appearance, stages, habits, distribution, food plants, and injuries. 

There appears to be no variety of fly-proof wheat, although macaroni wheat is 
somewhat less injured than other kinds. The natural enemies of the pest are dis¬ 
cussed, and notes are given on the various remedies which have been tried for this 
insect, late sowing, crop rotation, burning of stubble, destruction of volunteer wheat, 
use of fertilizers, preparation of the soil, and use of good seed. In preventing the 
attacks of the Hessian fly the author recommends that good seed should be sown in 
well-prepared soil after the larger part of the fall brood has made its appearance. In 
spring seeding it is believed that the earlier wheat is sown the less danger there will 
be from the Hessian fly. 

Some insects affecting the production of red clover seed, F. M. Webster 
( U. S. Dept. Agr.f Bur. Ent. Circ. 69f jtp. Offigs. ^).—Particular attention is given in 
this circular to the clover-flower midge and clover-seed chalcis. 

It is Ixilieved that the clover-flower midge does not really infest the seed but lays 
its eggs in tlie ovaries before fertilization has taken place. The clover-seed chalcis, 
however, lives in the seeds only. No insects like bumblebees are able to fertilize 
clover which has l>een infested with the clover-flower midge. This insect is described 
in all its stages and notes are given on its life history. It has been reported as quite 
common in England and occurs in this country wherever clover is grown. 

The best methods of controlling it consist in cutting clover not later than the sec¬ 
ond week in June in fields where clover is grown without much admixture of 
timothy. This operation seems to destroy the larvae of the midge and also to hasten 
the seebnd blooming so that the flowers are too far advanced for infestation by the 
midge. In cases where clover and timothy are grown mixed, the same results may 
be obtained by pasturing clover in the spring so as to delay the flowering period. 
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The clover-seed chalcis is also described aiid notes are given on its life history. 
This pest attacks the seed of red and crimson clover and also alfalfa. It is distrib¬ 
uted. also from New England to California on the west, and south to Mississippi. 
Insect enemies capable of controlling the i)est are not known. Remedies recom¬ 
mended for the clover-flower midge might apply to this insect, and it is also sug¬ 
gested to destroy scattering heads of clover together with the chaff and stems after 
hulling. * 

The clover root borer, F. M. Webster ( U. S, Dejd, Agr,, Bur, Ent. Circ. 67^ pp. 

4 ), —This insect is a native of Europe and has become generally established 
in the eastern States, It attracted attention in 1878 in New York and has gradually 
spread toward the Mississippi River. 

The insect is described in its various stages and notes are given on its life history 
and food plants. There appears to be but one annual generation. It feeds on red 
clover and alfalfa'as well as other species of clover. Infested clover plants sooner or 
later die as a result of the attack of this insect. Apparently the only successful way 
of combating the pest is summer fallowing as soon as the hay crop is removed. 

The tobacco thrips and remedies to prevent “white veins” in wrapper 
tobacco, W. A. Hooker ( U. S. Dept. Agr.^ Bar. Ent. Oirc. 68, pp. 6,'figs. IS). — Euthripg 
nicotianve was described in September, 1905. The insect injures shade-grown cigar- 
wrapper tobacco in Florida, Georgia, and Texas. 

The removal of the sap from the lateral veins of the leaves causes white streaks 
when the leaves are cured. This is objectionable from the standpoint of the cigar 
maker and reduces their value about 50 per cent. The adult insect appears to pass 
the winter in the tobacco fields. They deposit their eggs in the tissues of the stem 
and leaves and the young larvfc feed on the under surface of the leaves and the adults 
feed upon the upper surface. In combating this species clean cultivation is recom¬ 
mended. The pest appears in oats and it is urged that this crop he not planted in 
the vicinity of tobacco fields. 

As an insecticblc application the author recommends the use of kerosene emulsion 
according to the forimila 2 gal. of kerosene, 1 gal. of water, an<l J lb. of hard soap 
diluted to make 10 gal. A number of applications sliould be made while the plants 
are in the seed })ed and later in the field about tw^o applications a week may 
recpiired. The exi^eiise of such an application does not exceed $20 ikt acre. 

Pea and bean beetles {Bd. Agr. and Fisheries [Londoyi'], Leaflet 150, pp. 4y figs. 
2). —Descriptive, economic, and biological notes are given on Bruchus pisi and B. 
rufirnanus. 

The turnip mud-beetle, R. S. MacDouoall {Jour. Bd. Agr. [7>>ndow], 12 {1905), 
No. 2,pp. 102-104^ fig. 1). — Ilelophorus rugoms is quite widely distributed throughout 
England and ficotland. It attacks turnips by eating the leaves and tunneling the 
leaf stalks and roots. The injury is done both by the beetle and larvae. Rotation 
of crops is recommended in controlling this pest, together with the liberal use of 
fertilizers. 

The use of bisulphid of carbon against wire worms {Jour. Bd. Agr. [iondon], 
12 {1906), No. 2, pp. 104, 105). —It has been found that the character of the soil 
largely determines the rate at which the fumes of this gas diffuse from the point 
where it was injected into the soil. In using bisulphid of carbon against wireworms 
little l>enefit can be expected on very wet soils, and the application should be made 
before the damage from the wireworms is too far advanced, and moreover the bisulphid 
of carbon should not be allowed to come in contact with the roots of the plants. 

Beport of the State nursery inspector, H. T. Fernald {Agr. of Mass ., 52 ( 1904), 
pp^ 243-247 ).—Of the pests which require the attention of the inspector in Massa¬ 
chusetts, San Jos6 scale, oyster-shell scale, gypsy moth, and brown-tail moth are the 
most important. Brief notes are also given on black knot and other fungus diseases^ 
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Report on work done in 1903->4 in the control of San Joed scale and other 
dangerous insect and fungus pests ( Virginia Jfi 04 y pp, 06, figs, 16 ),— 
An account of nursery inspection during the year under report is given by W. E, 
Rumsey (pp. 7-15). 

A tabulated list of West Virginia nurserk^s is presented, with notes on their con¬ 
dition. The work along the line of ondiard inspection is discussed by W. K. Rumsey 
and T. E. Brooks. This acc^onnt includes a statement regarding the distribution of 
San Jose scale in country districts ami in towns, spray mixtures for use in controlling 
this insect, and a brief resume of tlie principal fruit sections of the 8tate. The report 
also contains an account of spraying melons in the Ohio River Valley, by F. E. 
Brooks, and idant diseases of the State, by J. L. Sheldon. 

Report on work done in 1904-6 in the control of San Josd scale and other 
dangerous insect and fungus pests ( West Virginia A'/a. [imj], pp. 60, pis. 7).—In 
the report for this year considerable attention is given to the grape curciilio, which 
is discussed by F. E. Brooks. The same author also disemsses nut weevils in West 
Virginia. 

The report also contains a sptMiial report of the bacteriologist, J. \j. Sheldon, on 
various plant diseases; ])otato blight, ]>y A. E. IVjst; other investigations on potatoes, 
by T. (\ Johnson; and a study of condjine<l inst'cticides and fungicides, })y B. H. 
Ilite and C. II. Howard. Brief notes are also givem as usual in these rei>orts on 
nursery and orchard inspetdion. 

Some points in nursery inspection, E. A. Topkxok {Industrialist, {J006), 
No. 18, pp. 070-^70 ).—The San Jose scale was the chief cause of the ])resent nursery 
inspection laws in Kansas. A brief account is given of the niethods employed in 
inspecting the nurseries, with particular reference to the more s(‘rious insect ami 
fungus diseases. It is believed that not all of these diseases anj transmitted in 
nursery stock. Apple-tree borers are apparently seldom (larried in young nursery 
stock. 

The plum curculio, F. Johnson and A. A. (ImAULT (U. S. Dept. Agr., Bur. Kni. 
Oirc. 78, j)p. 10, figs. ,'J).- -The life liistory ami habits of this pest are described in 
detail. 

The insect attacks j)lums, cherries, peaches, nectarines, aj^ricots, apples, and pears, 
and sometimes feeds uj^on the foliage after the fruit has been harvested. The 
method of the attack upon various fruits is described ami notes are given on the 
natural enemies of the pest. One of the most extensively applied remedies for the 
insects consists in the use of some form of jarring trap. 'I'liis method has bei*n 
widely adopted in plum and peach orchards in the South and has proved very satis¬ 
factory. The i)ost may l)e destroyed by thorough spraying with arsoni(^ls. For 
this purpose arsenate of lead may be used at the rate of 2 lbs. to 50 gal. of water, or 
Pans green at the rate of 1 lb. to 150 to 200 gal. of water. 

The codling moth in Arizona, J. J. Tiiornreu {Arizona Sta. RpL 1905, p. 2^).— 
The codling moth has been known in Arizona tor 2 years and in infested districts 
causes wormy apples to the extent of 30 to 40 per cent. No hope is held out that 
this insect may be eradicated in Arizona, but it is believed that its presence will 
have an indirect lienefit in forcing orchardists to spray their trees more thoroughly. 

Report of committee on gypay moth, insects, and birds. A, Pratt et al. 
(Agr. oj Mass., 52 217-239).—A brief review is presented of the condi¬ 

tion of the infested region contrasting the conditions observed in 1899 and 1904 in 
various towns m the neighborhood of Boston. A few new colonies have appeared 
outside the area w'hich was known to tie infested in 1899. In general the insect has 
spread slowly m various directions and in the localities of long infestation the num¬ 
bers of the pests have greatly increased. 
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The brO'M-tail moth in Maine, E. F. Hitchinos {BuL Maine Dept, Agr.^ 4 
(1905)^ No, 4i pp> 101-127y pis. 4 )>— A copy is presented of considerable correspond¬ 
ence relating to the prevalence of the brown-tail moth in Maine. 

The Pomological Society of the State succeeded in getting an appropriation of 
15,000 for 1905 and 1906 for the purpose of combating the brown-tail moth. In 
accordance with the act passed by the legislature a State entomologist was appointed 
to devote his time to the suppression of this and other insect and fungus pests. ^ 
review is given of the present status of the brown-tail moth in Maine. In many 
localities rewards have been offered for the destniction of the nests of this insect, 
and data regarding the amounts of money thus expended are presented in a tabular 
form. 

The life history of the brown-tail moth is described and notes are given on other 
insect pests, including apple aphis, woolly aphis, scurfy bark-louse, and strawberry 
weevil, as well as on nursery inspection. 

The goat moth and the wood leopard moth, R. S. MacDouoall (Jour.Bd, Agr. 
[London]^ 12 (1905)^ No. 2, 115-118^ fig. i).-—Notes are given on the habits and 

life history of Omns llgniperda and Zeuzera :r.'icnli. Small branches infested with the 
leopard moth should l)e removed and burned, and the same remedies should be 
applied to trees infested with goat moth. The goat motli may l)e prevented to some 
extent from laying its eggs by painting the lower part of the tree with soft soap, 
kerosene, or some other substance obnoxious to the insect. 

Woolly aphis, T. W. Kirk (New Zeal, DejU. Agr. Ami. Rpt.y 13 (1905)y pp. 40Z’- 
409yfigs. 4). —This pest is difficult to control on the more susceptible varieties of 
apples. A list is presented of apple varieties which appt'ar to be more or less resist¬ 
ant to woolly aphis. The aerial form of the pest may be controlled by the use of 
kerosene emulsion or by fumigation with hydrocyanic-acid gas. 

Leaf hoppers and their natural enemies, R. C. L. Perkins and G. W. Kirk- 
ALDY (Hawaiian Sugar Planters* Sla.y Div. Ent. Bui. /, pis. Oypp . 267-479y pis. 12; 10^ 
pp. 463-490y pis. 6; inirodudiony pp. XXXJI-\- 50J-S08y figs. 7). —In continuation of 
this series (E. S. R., 17, p. 783) the general anatomical characters of leaf hoppers are 
described by G. W. Kirkaldy, in part 9, with notes on the raj^idity of their multi¬ 
plication, other points in their life history, and their classification. In the study of 
this group in the Hawaiian Islands and elsewhere various new species have l>een 
discovered and of many of these descriptions are given. Notes are also presented on 
the relations between leaf hoppers and ants. A bibliography of literature relating 
to leaf hoppers is appended to the bulletin. 

Part 10 is supplementary to part 1 (E. S. R., 17, p. 477), and deals with observa¬ 
tions made in Australia and Fiji Islands and material collected in those countries. 
A number of new species of Dryinidie and Pipunculida* are described. 

In the introduction by R. C. L. Perkins, which is the last part received, a general 
account is presented of the work done in Australia, Fiji Islands, and the United 
States, with particular reference to the methods of transporting and handling para¬ 
sites and also to the effects of these parasites upon the leaf hoppers. . A brief sum¬ 
mary of the bulletin is added, together with an index. 

The pepper weevil, A- Meraz (Com. Par. Agr. {Mexxco]y Cite. S3y pp. 4jfig- 7).— 
Peppers are subject to the attacks of Anlhonomus eugemi. This pest was studied by 
the author, with particular reference to practical methods for controlling it. 

It is recommended that peppers should not be planted on soil cultivated to Indian 
corn during the previous year. The selection of seeds from fruits which have resisted 
the attack of the insect is desirable on account of the fact that they possibly possess 
some resisting power. Infested fruits should be collected and destroyed as soon as 
they are recognized. Rotation of crops is also recommended. Some benefit may be 
derived on spraying with arsenicals, especially arsenate of lead. 
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The habits, life history, and means of combatingr Agprostis seeretnm, K. 

Rossikov ( Trmlui Btfuro EnL [BU Petenh.^, 6 {1906), No, 6, pp. 120,ph, 37),-- 

An elaborate review is presented of the appearance, distribution, and life history of 
this cutworni. The author disemsses the number of generations, the egg, larva, and 
other stages of the pest. Attention is given also to its insect parasites belonging to 
various orders, with reference also to fungus and ba(;terial diseases. In the discussion 
of methods for controlling the pest the subject is discussed under different heads, 
according to the stage of the insect concerned. 

The larva of Plodia interpunctella, B. WAiiL(Zf/{c^,r. I/tndw, Vermclmo. Oesterr,, 

8 (1906), No. 10, pp. 960-964) •—This pest was found in tig (!offee and also in a num¬ 
ber of other fofxi pr<^ucts. The systematic position of the moth is briefly outlined, 
and detailed notes are given on the exU'rnal anatomy of the caterpillar, with par¬ 
ticular reference to the number and location of the bristles. 

Parthenogenesis in Otiorrhynchus turca, A. A. Ssilant.iew (Zool. Aiiz., 29 
(1906), No, 18, pp, 683-680, jign. 2). —In studying this insect which has recently 
caust^l gre^t damage to grapes in the region of the lilack 8ea, the author oljserved 
that no males were to be found. Observations along this line showed that females 
taken immediately after emergence and kept confined in gla-^s jars during their whole 
life laid eggs which were perfectly fertile and developed into normal individuals. 

On the Cecidomyid forming the galls or pseudocones on Pinus longifolia, 
K. i\ Stehbing (Indian Forester, 31 (1906), No. 8, pp, 429-434^ pi- 1). —For some time 
galls have been noticed on this pine tree which so closely resembled the cones tis to 
be mistaken for them. When examined by the author tlu'y were found to be due 
to a species of Cecidomyia, which is briefly descril.)ed. Notes are also given on a para- 
sit ic insect found upon the gall insect. 

A new enemy of the Douglas fir, R. S. Macdoiioall (Jour. Bd, Agr, [lAmdon'], 
11 (1900), No. 10, pp. 616-021, figs. 4)* — Megastigrnus spennolrophns was found infest¬ 
ing the seeds of Douglas fir. 

This insect is descTil)ed in its various stages. The eggs are laid in the young cones 
of the Douglas fir and each seed is infested by one larva. In preventing the destruc¬ 
tion of cones by this pest it is recommended that after the seed is collected it should 
be subjected to treatment of bi8ulphi<l of carbon at the rate of 1 oz. for every 50 cu. ft. 
of air apace. 

Notes on termites with special reference to the destruction of timber by 
Calotermes brouni, T. Bkoun (Neiv Zeal. Dept. Agr. Ann. RpL, 13 (1906), pp. 430- 
430, jds. 2). —It has been found that for railroad ties various woods may safely be 
used which would otherwise soon be destroyed by white ants. This is due to the 
fact that the ants are frightened away by the jar produced by passing trains. 

Calotermes brouni is an exceedingly injurious species, and notes are given on its in¬ 
jury to various kinds of wood, especially Puriri and Kauri wotxls. The insect is de« 
scribed in its various stages. 

Spraying apples. Relative merits of liquid and dust applications, 0^ S. 
Crandall (Illinois Sia. But. 106, pp. 206-242, figs, i^).—While a combination of 
Bordeaux mixture and arsenicals has long been known to give satisfactory results in 
the control of scab and some of the other common fungus diseases of apples, as well, 
as codling moth and leaf-eating caterpillars, the method is somewhat extensive and 
various experiments have been made to test the economy of dust sprays. 

The authors work along this line has been carried on for a period of 3 years, dur¬ 
ing which various plats of apple trees were sprayed or dusted from 3 to 8 times daring 
the season, the first application being made just as the buds were opening. Particu¬ 
lar attention was given during this series of experiments to the effect of treatment on 
apple scab, fruit blotch, codling moth, and curculio. It appears from these experi¬ 
ments that the pests just mentioned must be recognized as of a permanent nature and 
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that they require annual treatment in order to secure a go<xl crop of clean fruit. The 
use of a dust spray considenibly diminishes the cost and labor of spraying, but it is 
quite inefficient. 

Trees sprayed with liquid Bordeaux mixture and l*aris green retained their foliage 
through the season, w’hile the foliage turned yellow and fell off from the trees treate<l 
with a dust mixture as readily as from the check trees. This loss of foliage is an 
imiX)rtant matter in the growth of the tree and indicates clearly that the dust method 
is not satisfactory. The dust spray is 52 per cent cheai>er tfian the liquid spray but, 
according to the author, has no other advantages. It is, therefore, recommended 
that the orchardist spend his time and energy in j[>erfecting his methods of prejmra- 
tionand application of Bordeaux mixtures combined with arsenicals. 

In these exj)eriments the formula used for the liquid Bordeaux mixture was 4 lbs. 
copper sulphate, 4 lbs. of lime, i lb. Baris green per 50 gal. of water, and a proprietary 
form of Bordeaux and Paris green was used for the purpose of comparison. 

Spraying, <J. F. Warren {New Jersey Stas. Ihtl. 194^ pp. 60). —The purpose of 
the author was to combine in the present bulletin in a convenient form the various 
recommendations which have been made by the station in previous publications 
regarding the control of inscc*tsan<l fungus diseases. The bulletin constitutes a con¬ 
venient summary of information on this subject and contains an account of the 
purpose of spraying, the methods to be a<lopted in spraying various fruit and garden 
cro]>8, a spray calendar, formulas for the preparation of the more important fungicides 
and insecticides, and a <liscussion of spray ])umj)S. 

Spray calendar ( Ventumt Spec. Hid., -Ipr., 1906, fa!io ).—Formulas are given 
for the preparation of lime-sulphur-salt wash, Paris green, Bordeaux mixture, Helle¬ 
bore, and kerosene emulsion, and brief directions are given for the application of 
these remedies. 

The preparation of emulsions of crude petroleum, T. M. Prk e ( U. S. Dept. 
Ayr., Bur. Anhn. Indus. O'lrc. S9, pp. 4 )>—The ordinary ki'rostuie emulsion is not 
well adapted for use as a dip or hand treatment for animals, since the oil does not 
remain emulsified and is distributed unevenly on the surface of the body. 

Beaumont oil has been found by the Bureau to be an effective dip for destroying 
cattle ticks. There are certain objections to its use, however, particularly an occa¬ 
sional injury to cattle. Experiments w'ere therefore made to secure an emulsion 
which would remain uniform for an indefinite period. This w^as accomjilished by 
employing a formula calling for 2 gal. crude petroleum, i^gal. water, and J lb. hard 
soap. The soap is tlissolved in hot water and the crude jietroleum is added and 
mixed with a spray pump, after which it is dilute<l with the desired amount of water. 

An emulsion of crude iietroleum made in this way remains fluid indefinitely with¬ 
out any tendency to a seimration of oil anil water. Brief directions are also given 
for the preparation of emulsions and other oils. 

The fumigation of dwelling houses for vermin, C. Fuller {Natal Ayr. Jour, 
and Min. Rec., 8 {1901}), No. 5, pp. 457-464, fiy. 7).—Directions are given for the use 
.of hydrocyanic-acid gas in destroying bedbugs, cockroaches, and other insects in 
houses. For large rooms several generators may be arranged, and care should be 
exercised to prevent one of them from being set in operation before the others if the 
attendant is still in the room. It is recommended that the period of fumigation be 
6 to 8 hours if possible, but never less than 3 hours. 

Key to the known larvae of the mosquitoes of the United States, H. G. Dyar 
( U. S. Dept. Ayr., Bur. Ent. Circ. 7 ^, pp. 6, fiy. 1 ). —This circular contains an analyt¬ 
ical key intended for use in the identification of the known larvie of mosquitoes. 

House flies, L. O. Howard ( U. S. Dept. Ayr., Bur. Ent. Circ. 71, pp. 9, figs. 9 ).— 
This is a revision of Circular 35 (E. 8. R., 10, p. 654). 

The distribution of tsetse flies in French East Africa and in Kongo, A. 
XrAVaiftAN (Compt. Rend. Acad. Sci. [Pam], 141 (1905), No. ^3, pp. 9S9-93 ^).—Brief 
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notes are given on the distribution of various species of Glossina and Tabanus in 
Senegal, French Kongo, New Anvers, the district of Ubangi, and other neighboring 
countries. 

The horse botfly {.Tmir, Bd. Agr, ILondoti], Id {1005), No. d, pp. 108-110, 
figs. d ).—The botfly is (juite common in the central and southern part of England, 
but almost entirely absent from the northern part of the country. The common 
six^ci(?s observeil in England is (lasfrophilus egui, but it is considered desirable that 
the point should be determined whether otluir species also occur. 

Observations on the bionomics of Auchmeromyia leuteola, F. C. Wkli.wan 
{Eiit. Neivs^ 17 {1006)y No. d, pp. 6/H't7,figs. d).—The larvic of this fly is a blood¬ 
sucking maggot which has previously been referreil to from South Africa. The 
author followed the complete life history of the 8j>ecies and gives notes on its method 
of attac’^king man. 

Anatomy of Boophilus annulatns, S. R. Wilijams (Broc. Bosfo)t, Sue. Nat. 
JTist.y 32, No. 8f pp. 313-S.i4y ids. 5yfigs. 3 ).—The external anatomy, habits, and life 
history of the cattle tick have been <|uite thoroughly worked out. The ]>reserit 
article, however, is apparently the first attempt to describe in detail the various 
features of the internal anatomy of the cattle tick. 

It a])pears that the internal anatomy of this pest differs decide<lly from that of 
Ixodes ririnm described in 1861 by Pagenstecher. In order to study the internal 
anatomy of cattle ticks it was found necessary to alh^w the bo<ly to shrink somewhat 
in alcohol. This makes it possible to remove the chitin which otherwise interferes 
with making sections. Accxirding to the author, th<^ external j)orous areas on cattle 
ticks are sense organs. The alimentary canal is a slightly curved tul-H^ provided 
with 6 large diverticula, which occupy juost of the body of the tick. The adult 
femah's appear to eject nothing from the alimentary canal or the renal organs. 

Apiculture, T. W. Kirk {New Zeal. Dept. Agr. Ann. Rpt., 13 {W05), pp. 403-405, 
pis. 4 ).—On account of the growing importance of the bee industry in New Zealand, 
it is recommended that an cflicient expert be appointed for the purpose of giving 
instruction to bee raisers. The author has inspech'd about 1^,500 colonies of bees, 
and brief notes are presenhul on foul brood, bee moth, and other troubles which 
affect the bee raiser. 

Beekeeping: How to meet its dangers and difficulties, B. N. Gatks {Agr. of 
Mass., 5d {1004), pp. 411~4dO ).—Statistics are given on the amount of honey produce<i 
in Alassai^husetts and certain other States with which Massachusetts is compared. 
In wintering bees it is essential that the colonies have plenty of stores and be given 
a uniform temperature, without too much moisture. Particular attention is given to 
the discussion of the bee moth, robbing, foul brood, and other diseases of bees. 

Scientific queen raising, A. 11. W. Clarkson {Queensland Agr. Jour., 16 {1005), 
No. 1, pp. 118-122 ).—The author argues that it is useless to attempt to rear queens 
in weak colonies. The nuclei should be strong, since otherwise the necessary amount 
of food and the proper temperature can not be secured for the development of queens. 
As a standard for good queens it is (!onsidered that they should be able to lay from 
2,000 to 3,000 eggs per day during the proper season of the year. 

The method recommended by the author consists in transferring a frame of queen 
cells with royal jelly to a strong colony of bees which, at the time, is working vigor¬ 
ously in the upper part of the hive. Before this is done a couple of frames contain¬ 
ing young larvae could be removed from the lower to the upper story and a queen 
placed between the bottom and top story. As soon as the bees find that the brood 
is not increasing in the top story they proceed to raise a new queen. 

Ventilation of bees, Devauchklle {Aplculleur, 60 {1906), No. 1, pp, 10-14 )•— 
The author presents a discussion of the phenomenon of bees ventilating the hive by 
wing movements at the Entrance to the hive. It is l)elieve<l that the purpose of this 
is to lower the tempt^rature in the hive and renew the air in order to increase the 
evaporation of nectar. 



1096 


EXPBBIMENT STATION BEOORB. 


Bees and the color of flowers, G. Bonnier {Compl. Rend. Acad. Sci. [Pam], 
141 {1905)^ No. ^4y pp. 988-994). —After carrying on numerous observations with 
regard to the attraction of the color of flowers for bees, the author comes to the con¬ 
clusion that the color of flowers does not exercise any apparent influence upon the 
worker bee. 

Oatalogrue of the exhibit of econoznic entomology at the Lewis and Olark 
Centennial Exposition, Portland, Oregon, 1905, R. P. Citrrie ( U. S. Dept. Agr., 
Bur. Ent. Bui. 63^ pp. 127). —This catalogue was designed to increase the usefulness 
of the exhibit of the Bureau of Entomology in Portland by furnishing information 
regarding the insects contained in that exhibit. ^The species represented were largely 
the same as those shown at the St. Louis Fair, but some insects of interest only to 
eastern localities were omitted. 

POODS—fiUMAir NTJTEITIOir. 

Standards of purity for food products (U. S. Dept. Agr.^ Office J^c. drc. 17^ 
pp. 7 ).—^The food materials for which standards are proposed include dried, evapo¬ 
rated, canned, and pre8erve<l fruits and similar products, flavoring extracts, oils used 
in the preparation of extracts, olive oil, cotton-seed oil, and other edible vegetable 
oils, and table salt. 

A flavoring extract is defined as ^^a solution in ethyl alcohol of proper strength of 
the sapid and odorous principles derived from an aromatic plant, or parts of the 
plant, with or without its coloring matter, and conforms in name to the plant used 
in its preparation.** 

The various flavoring extracts described are intended solely for food purposes and, 
it is pointed out, are not to be confounded with similar preparations described in the 
Pharmacopojia for medicinal purposes. 

This publication supplements a circular previously noted (E. S. R., 16, p. 894). 

Legislation regulating the sale of foods (Rev. Soc. Sci Hyg. Aliment.^ 2 (1905)^ 
No. pp. 4^7-640). —A summary of laws r^rding the regulation of foods, pre¬ 
viously noted, is continued (E. S. R., 17, p. 59). The present installment includes 
Holland, Spain, Portugal, Sweden, Denmark, France, and the United States. 

The microscopy of vegetable foods, A. L. Winton (New York: John Wiley & 
Sons; London: Chapman //a//, lAd.^ 1906, pp. XVI -\-701, figs. 689). —This volume, 
which was prepared with the collaboration of J. Moeller, summarizes the results of 
a large number of original investigations on the histology of products of vegetable 
origin, and is designed for the use of food analysts, agricultural chemists, pharma¬ 
cists, and others engaged in the examination of foods, as well as the physician who 
may be called upon to identify vegetable substances in stomach contents and feces. 

It has been the author*s aim to make the volume comprehensive and to have it 
cover the important vegetable foods used by man and domestic animals, and to pre¬ 
sent the material in such form that it will be available for ready reference. In 
preparing the work the author states that leading authorities have been consulted 
and “credit has frequently been given for important discoveries, although so far as 
possible the writer has based his descriptions on his own observations.** Laboratory 
equipment, methods, and general principles relating to the microscopical examina¬ 
tion of vegetable food products are discussed. 

The materials described and illustrated include grain and its products and impuri¬ 
ties, oil seeds and oil cakes, legumes, nuts, fruit and fruit products, vegetables, 
alkaloidal products and their substitutes, spices and condiments, and commercial 
starches. The illustrations, very many of them from original drawings, are a special 
feature of the volume and add much to its value. A bibliography, glossary, and 
index are included. The volume as a whole is an important contribution to the sub¬ 
ject of vegetable histology, which, both as a pure and applied science, has hitherto 
been taken up almost exclusively by European investigators. 
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Food products, A. L. W inton et al. {(hnnecticut State Sta, Rpt, 1906 ypt, iSy pp. 
107-144 )*—Under the provisions of the State pure-food law 1,347 samples of milk, 
olive oil and substitutes, coffee, spices, chocolate, candies, jams, extracts, and simi¬ 
lar products were examined, over half of the saiilples being collected by the station 
and the remainder submitted by the dairy commissioners and by health officers, 
consumers, and dealers. Of these samples 388 were adulterated or below the stand¬ 
ard, 94 were compounds, while the remaining 865 were not found to be adulterated. 

Oereal breakfast foods, C. D. Woods and H. Snyder ( U. S. Dejd. Afjr.y Farmers* 
BuL 249ypp, S6). —The results of investigations carried on at a number of experiment 
stations on the digestibility and nutritive value of cereal breakfast foods are summar¬ 
ized, as well as general information on this important class of foml i)roducts. Some 
of the questions discussed are the preparation of modern cereal breakfast foods, 
predigested and malted goods, cooking, the absorption of water by different cereals 
and their solubility, cost of cereal breakfast foods as compared with other fOods, and 
the place of these foods in the diet. Information regarding the use of cereal products 
as coffee substitutes is also summarized. 

^^In the selection of cereal breakfast foods the consumer may bo guided by the 
results of analyses of disinterested chemists, by the digestibility as determined by 
actual tests, by cost, by taste, by economy, or by the observefl effects of the goods 
upon individuals. It seems fair to conclude that the chemical composition, consid¬ 
ered in connection with digestibility and cost, furnishes a satisfactory guide for 
selection, due attention being paid to j)alatability and individual preferences. 

‘‘All things consideretl the cereiil breakfast foods as a class are nutritious, conven¬ 
ient, and reasonably economical foods and worthy of an important place in the diet 
when judiciously combined with other foods.’^ 

Food and the principles of dietetics, R. Hutchison (London: Edward Arnold, 
1906, pp. 682; rev. in Brit. Med. Jonr., 1900, No. 2S62, p. 806). —This handbook has 
been revised and some new material added, including among other topics a discussion 
of underfeeding. 

Unpolished rice, II. S. Cuubb (Philadelphia: Vegetarian Sodety of America, 1905, 
pp. 32). —On account of its higher protein content the use of unpolished instead of 
polished rice is advocated. In a<ldition to discussing the various topics connected 
with the use of rice in the diet the author has summarized a large number of recipes 
for pre]>aring it for the table. 

The digestibility of flour made from legrumes, M. Wintgen (Veroffenil. Mil. 
Sanitlitsw., 1906, No. 29, pp. 37-65; abs. in Ztschr. UrUermch. Nahr. u. Genussmtl., 
11 (1906), No. 4, pp. 226, 226). —Artificial and natural digestion ex{>eriments with 
pea meal, bean meal, and lentil meal are reportetl. As shown by the experiments 
with man the pea ineal was more digestible than the other sorts studied. 

Preserved eggs and egg substitutes, A. Bkytiiien and L. Waters (Ztschr. 
Unlersuch. Nahr. u. Genussmtl., 11 (1906), No. 6, pp. 272-274)*'— are reported 
regarding the composition of egg powders and similar goods. 

Chemical change produced in foods, etc. (I\ire Products, 2 (1906), Nos. 2, pp, 
70-72; S, pp. 118-120).—A summary of data regarding the chemical changes due to 
micro-organisms, etc., which take place when food of different sorts is stored or 
preserved in different ways. 

Preserved fruits in lacquered tins (Lancet {London], 1906, J, No. 8, pp. 629, 
^^^).-_Kxamination of fruits in tin cans with the interior surface lacquered showed 
that this method of treating the can prevented metallic contamination. 

A number of experiments were made with this method of canning, using rasp¬ 
berries, strawberries, gooseberries, plums, blackberries, greengages, an<]l damsons. 
“In no instance was there the least indication of any action on the tin and not a 
trace of tin could be found in the sirup, while the color of the fruit was satisfactorily 
preserved. “ 
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Pure British dried vegetables (T/wcet [London], 1906, 1, No. 11 tp. 766). —Com- 
memal dried or evaporated vegetables are described, which are regarded as of good 
quality. It is stilted that the condition of the food constituents was not changed by 
evaporation, the albumins of the dried product being still soluble. Color and fresh¬ 
ness of flavor, it is stated, were also little affected. 

The occurrence of esters in bananas, F. Bothenkach and L. Eberlein {Deut. 
PJsnujindus., lOOfi, No. 9, pp. SI, S^; ahs. in Ztschr. TJnlermch. Nahr. u. Genussmtl., 
It [1906), No. 4, pp. 2S0, 2.31). — The authors report isovaleric-isoamyl ester and 
ethyl ester in bananas. The possible occurn'iice of amyl acetate is also noted. 
Experiments showed that ester formation did nbt depend upon micro-organisms, but 
was a product of cell activity. 

Commercial extract of lemon, A. Mi tTiLL {Lab. Inland Rev. Dept. [Canada], 
Bui. 114, pp. Ni ).— Considerable range in alcohol strength and in lemon oil content 
was noted. Of the 110 samples examined, 2 contained 6 per cent or more of lemon 
oil and 78 less tlian 1 ]>er cent. No methyl alcohol was found. 

Coffees without caffein, (i. Rertuand {Compt. Rend. Acad. Sei. [Paris], 141 
[190.0), No. .3, pp. 209-211). —According to the author’s analyses, the berries of 
(hffea (pdfienii, C. bonnieri, C. nunjeneli, and C. humbtotiana contain no caffein. The 
ash, water, and total nitrogen in the samph^s were also determined. A sample of 
(\ muuriliana contained only a very small percentage of caffein, namely, 0.7 gm. per 
kilogram. A sample of C. arabivn, analyzed at the same time, showed 13.4 gm. 
caffein per kilogram. 

Maple sugar and sirup, W. F. IliTBBAun ( V. S. Dept. Agr., Farmers' Bui. 252, pp, 
36, figs. 9). —This bulletin is based on a publication of the Bureau of Forestry pre¬ 
viously noted (E. S. 11., 17, pp. 774, 700). 

Physiological studies of vegetarian diet, W. Caspari (Arch. Phgsiol. [Ifiiiger], , 
109 (1905), No. 11-12, pp. 473-595, pis. .^).—Extended studies are reported of vege¬ 
tarian and raw fnutarian diet. Jn cojmection with this Work studies were made of 
the rnotalx^lism of nitrogen, the digestibility of the diet, and the effect of the food on 
the respiratory quotient. Two of the subjects were professional athletes, one a veg¬ 
etarian, the other not. The general conclusions drawn were in effect tis follows: 

A strictly vegetable diet, even when made up of raw foods, is able to nourish the 
iKxly in youth and maintain it at the highest degree of physical strength and mental 
and physical power, yet this sort of diet is considered unsatisfactory because the 
nutrients, particularly jirotein, are not well assimilated because the food is lacking 
in flavor and is of large volume. The vegetarian diet when made up of ordinary veg¬ 
etables, fruits, etc., has an advantage in that it is not expensive. 

It did not api)ear that the vegetarian <lict surpassed the ordinary diet on account 
of the small amount of uric acid formed. As is commonly claimed the amount of 
purin bodies formed was small as compared with the quantity obtained with an 
excessive meat diet and under certain fiathological conditions. As regards the per¬ 
formance of muscular work the vegetarian diet certainly is not 8Ui>erior to the ordi¬ 
nary mixed diet. 

A respiration calorimeter with appliances for the direct determination of 
oxygen, W. O. Atwater and F. G. Benedict ( Washington, D, C.: Carnegie Institu¬ 
tion of Washington, 1906, pp. X-^IOS, figs. 4 ^).—This volume includes a detailed 
description of a respiration calorimeter and accessory apparatus which the authors 
have devised for experiments with man, together with the results of check experi¬ 
ments to determine the accuracy of the apparatus and an experiment with man. 

The respiration calorimeter has been, in process of development for 12 years, and 
much of the work connected with it has been a part of the cooperative nutrition 
investigations of the Department of Agriculture and reported in Department publica¬ 
tions (E. S. B., 15, p. 698; 17, p. 165). Under the auspices of the Carnegie Institu- 
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tion very imix)rtant changes in the apparatus have been introduced and the method 
of experimenting has been modified to include the direct determination of oxygen. 
A quantity of air circulates through the at>paratus and the carbon dioxid and water 
eliminated in the respiratory products are removed by passing the air current through 
soda-lime mixture and through sulphuric acid. As the air current passes back into 
the respiration chamber oxygen is added to make up for that used by the subject, 
the amount being determined by weighing the cylinder containing the oxygen before 
and after the addition is made. 

The Ci»,lorimeter may be fairly designated an instrument of precision and serves 
for the very acciyiite measurement of energy, carlxm dioxid, water, and oxygen in 
experiments with man extending over a number of days, under various conditions 
of work and rest. 

In connection with the exj)eriments, the balance of incolne and outgo of nitrogen 
and other focxl constituents is taken into account so that the experinu*nts furnish 
data for consideriag the total income and outgo of matter and energy in addition to 
the respiratory <iuotient. 

“In exiHiriinents with man as carried out with this apparatus and acccessories, 
the following determinations of intake and output of material are made: 

“The intake [as regards matter] consists of food, drink, and oxygen from respired 
air. The amounts are determined by weighing. The analyses include determina¬ 
tions of water, ash, nitnjgen, carbon, hydrogen (organic), and at times sul})hur and 
phosphorus. The output of material consists of products of respiration and perspira¬ 
tion, urine, and feces. The dry matter of feces and urine is subjected to a series of 
analyses similar to those for food, and the water and carbon dioxid of perspiration 
and respiration are determined according to the methods discussed in this report. 
The determinations of nitrogen in perspiration are made, when necessary. . . . 

“ [In the c>ase of energy] the intake is derived from the potential energy, i. e., heats 
of combustion of the food. The output consists of sensible heat given off from the- 
body, the latc'iit heat of the water vaporized, and the potential energy, i. e., heat of 
combustion of the unoxidizt‘d portions of the dry matter of urine and feces. In cer- 
biin cases, e. g., work ex])eriments, a not inconsiderable fM.)rtion of the output is in 
the heat equivalent of external muscular work. . . . 

“The heats of oxidation are determined by burning the substances in the lx)mb 
calorimeter; the heat given off from the body is measured by the respiration calorim¬ 
eter; the external work is measured by a specially devised ergometer. Allowance 
is made for heat introduced ainl removed by the ventilating air current, food, feces,' 
and urine, and for that involved in changes of body temperature, which is also 
measured. ... 

“Since the completion of the new apparatus, 22 experiments with 5 different sub¬ 
jects, covering a total of 60 tlays, have been conducted. These experiments lasted 
from 1 to 13 days, during which time the subject remained inclosed in the calorim¬ 
eter chamber. Ordinarily the exi)eriment lasts 3 or 4 days. In general, each 
experiment is j)receded by a preliminary period outside the chamber, during which 
the subjeiit is given the special diet to bo tested, and his habits of life so m(xiifie<l as- 
to conform with those to be followed in the chamber. When the subject is to be 
engaged in muscular work, he devotes considerable time in the preliminary days to 
riding a bicycle in the open air, the amount of work performed being as nearly as 
can be judged equivalent to that to be done later on the bicycle ergometer inside 
the chamber. 

“The food for the whole exi>erimental period, including the preliminary days, is 
carefully weighed, sampled, and daily portions placed in proper containers ready for 
consujpption. The more easily decomposed materials, such as milk and cream, are 
sampled, weighed, and analyzed each day. The bread and meat when used are 
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carefully sterilized in glass jars. The diet may be so planned as to maintain a uni¬ 
form quantity of nitrogen and a constant calorific value from day to day.^’ 

Beapiratory* quotient in static work, II, A. Bornstbin and A. Orr {Arch, 
Physiol, 109 {1905)^ No, 11-12,pp, 621S27), —On an average of 17.experi¬ 

ments it was found that the work required in standing was equivalent to 166 calories 
per minute. Data are also given regarding the expenditure of energy when a pack 
was carried on the back. « 

Bej^iratory quotient in static work, HI, A. Bobnstein and B. von Gartzen 
{Arch, Physiol, [l^iiger'], 109 {1906), No, 11-12, pp, 628-633),—ThQ data reported 
have to do with the effect of weighting the che^ on the oxygen consumed and the 
carbon dioxid excreted. 

Alcohol, sugar, and caffein, and their effect upon muscular work, I. Ioteyko 
{Rev, Soc. Sci, Hyg. Aliment., 2 {1905), No, 5,jip. 483-491, fig. 1). —From experiments 
in which musular work was measured with an ergograph, the conclusion was reached 
that sugar is an excellent food, a direct source of energy in the muscles, and not an 
excitant. Caffein is considered as an excitant of the nervous system and, in the 
author’s opinion, is of great importance as a tunic, though it has probably no nutri¬ 
tive value. 

The after effect of muscular work upon water vapor secretion, H. Wolpert 
and F. Peters {Arch. Hyg., 55 {1906), No. 3, pp. 309-322). —The increased excretion 
of water vapor due to muscular work can be noted for several hours after the work 
has ceased. 

The daily curve of water vapor excretion in man, H. Wolpert and F. Peters 
{Arch. Hyg., 55 {1906), No. 3, pp. 29f)-308, dgm. 1). —From their investigations the 
authors conclude that neither the time of day nor the diet is a direct cause of varia¬ 
tion in the amount of water vapor excreted*. The average amount excreted per day 
was 1,650 gm. at, in still air, a temperature of 24® C. and containing 66 per c^nit 
moisture. 

Observations on creatin excretion in man, C. J. C. Van IIoouenhuyze and H. 
Verploegh {Ztschr, Physiol. Chcm., 4d {1905), No. 5-6, pp. 410-471, figs, 8), —In the 
exi>eriments reported muscular work did not exercise any marked effect on the excre¬ 
tion of creatin except in the case of a fasting subjectt, when an increase was noticeable. 
Gelatin and casein added to the ration did not increase creatin excretion, and the 
addition of 5 eggs caused only a slight increase. Other questions relating to creatin 
formation and excretion were also studied and the investigation as a whole is dis¬ 
cussed with reference to Folin’s theory of nitrogen metabolism. 

Beport of the departmental committee on vagrancy, J. L. Wharton et al. 
{London: Wyman dc Sons, Ltd., 1906, pp. VI123). —The housing, care, and man¬ 
agement of vagrants, and their relation toward other classes are considered, one of 
the questions taken up l^eing the dietary for casual wards and labor colonies. The 
dietary recommended for casual wards would cost about 39 cts. per head per week 
and would furnish 63 gm. protein and 2,500 calories per head per day, and that 
recommended for labor colonies would cost about 33 cts. per head per week and 
furnish 66 gm. protein and 2,236 calories per head per day. 

ANIMAL PBODTTCTION. 

Commercial feeding stuffs, E. II, Jenkins and A. L. Winton {Connecticut State 
Sta. Rpt. 1906, pt. 3, pp, 145-188), —The feeding stuffs examined under the State law 
included cotton-seed meal, linseed meal, rai)e-8eed meal, wheat bran, wheat mid¬ 
dlings, wheat mixed feed, maize meal, gluten meal and feed, hominy feed, rye feed, 
malt sprouts, dried distillery grains, buckwheat middlings, alfalfa meal, miscellane¬ 
ous mixed feeds, proprietary horse feeds, proprietary and other dairy and stock 
feeds, proprietary poultry feeds, beef scrap, aud meat meal, 
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“The examinations of these feeds show that in many cases the dealers do not give 
the guaranties, as required by law. When given, they are too often misleading, 
being much higher than the composition of the goods warrants. This is especially 
noticeable in the gluten meals and gluten feeds. 

“The mixtures of wheat feed and corncobs, formerly sold, illegally, as ‘wheat 
feed,’ are now sold under distinctive names and with a guaranty; thus complying 
with the law. 

“There are still on the market a large number of low-grade mixed feeds, of very 
moderate feeding value, but sold for only a few dollars per ton less than the standard 
high-grade feeds.” 

In most cases a feeder can not use to advantage any boughten feed containing less 
than 15 per cent of protein. 

“Ready-mixed feeds, made of a number of by-products or factory wastes, may 
wisely l^e let alone, unless the buyer can see for himself out of just what raw mate¬ 
rial the mixture is being prepared. Low grade, damaged corn, shriveled wheat, xx^a- 
nut refuse and wheat screenings containing many weed seeds, are not infrequently 
found in such feeds by careful examination, but are not easy for the buyer himself 
to recognize.” 

Commercial feeding stuffs sold in Maryland, H. B. McDonnell et al. {Md. 
Agr. CoL Quart.j 190/)j No. 30^ pp. 7). —The i>rotein and fat were determined under 
the State feeding-stuff law in a number of samples of meat meal arid other poultry 
feeds of animal origin, cotton-seed meal, linseed meal, impressed flaxseed meal, 
gluten feed, molasses grains, wheat mid<ilings, alfalfa meal, short-cut alfalfa, dried 
distillers’ grains, wheat bran, wheat middlings, proprietary poultry feeds, jiigeon 
feed, ground oats, sugar-beet pulp feeds, corn bran, and mixed and proprietary 
feeds. “We have reason to believe that ground x^eanut hulls are being used to some 
extent to adulterate feeds, probably bran, and purchasers should be on the lookout 
for this, as the hulls are worthless as a feed.” 

Concentrated feeding stuffs, J. P. Street, W. P. Allen, and V. J. Carhkrry 
(New Jersey SUu. Bat. 193^ pp. 33 ).—The feeding stuffs examined under the State 
pure-fo<Ml law included cottoii-see<l meal, linseed meal (old process), germ meal, 
gluten feed, corn bran, liominy meal and similar goods, distillers’ and brewers’ 
grains, malt siirouts, molasses grains, mixed and proxirietary feeds, biscuit refuse, 
biscuit refuse and milk, alfalfa iiietd, barley feed, dried sugar beet i)ulp, meat meal 
and profirietary poultry feeds, calf meal, wheat bran, wheat middlings, feeiling flour, 
wheat feed, rye bran, rye feed, corn meal, corn-and-cob meal, mixed ground grains, 
buckwheat middlings, buckwheat bran, and buckwheat feed. 

“Of the 125 different brands of feed received, and which shoultl have been guar¬ 
anteed, four failed to meet this re<iuirement. 

“Of the 241 samples which were guaranteed, 90 were dofleient, 71 of these being 
low in xirotein. 

“Of the lOH samples which did not require a guarantee, all were xnire products, 
but the wheat brans and feeding flours were below normal quality. 

“No direct adulteration is rexmrted, but there are a number of feeds on the market 
whose comx^osition does not warrant the high guarantees they carry. 

“The purchaser of protein will rarely find any feed containing less than 15 x>er 
cent of protein a desirable or an economical i>urchase, and in all cases a strict regard 
must be given to the amount of nutrients guaranteed and the prices asked for the 
siime.” 

Third report on concentrated feeding stuffs and cotton-seed meal, B. W. 

Kiuiore, C. D. Harris, and J. C. Phelps (BuL N. C. Dept. Agr., 26 (1906), No. 11, 
pp. 63, Jigs. 7). —Under the provisions of the State feeding-stuff law 534 samples of 
wheat bran, wheat middlings, bran and shorts, ship stuff, oat feeds, corn and oat feeds, 
rice meal, rice feed, peanut bran, peanut feed, molasses or sugar feeds, malt sprouts, 
gluten feed, hominy feeds and chops, cotton-seed meal, cotton-seed hulls, cotton- 
eeed feeds, wid mixed and proprietary feeds. 
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About one-third of the samples of wheat bran were found to contain corn bran, 
ric^ chaff, and |)eanut shells. Oue-thinl of the samples of bmn and shorts were also 
found to be mixtures. In the ease of corn and ()at feeds, molasses feeds, hominy 
feeds, (!ott(m-Hee<l feeds, and mixed and proprietary feeds most of the 8ani]>les were 
of j^oo<l quality. In the (^e of other elas8(‘s of goods analyzed a larger proportion 
of the gooils were l)elow the standard. ‘Mioo<l grades of cotton-seed meal contain 
4II [Kjr cent or more of protein. This means that they have al)Out 7 per centof 
nitrogen, which is e<(ual to S.5 pt^r cent of ammonia. Meals in past years esi>ecially 
liave not infrequently been considerably higher than this.'^ Of the 120 samples 
examined 87 were below the standard, 7.5 j>er cent ammonia. 

Commercial feeding stuffs, J. b. Hills, C. II. Jonks, and F. M. Hollistkr 
( Vermont Sta. Ihd. 117, p/>. S). —Some 150 samples of commercial fi‘eding stuffs were 
collected for examination undtir tlic State law in the spring (if 1005. These included 
cotton-seed meal, linseed meal, gluten im‘als and feeds, distillers’ dried grains, oat 
f(^eds, corn and oat feeds, hominy feed, sugar fe«‘d, ground beef scjraps, wheat offals, 
and jirovenders. 

Commercial feeding stuffs, J. 1.. 11 ills and i\ II. .Ionks ( Vrrmo)it Kta. Bnl. 118, 
pp. 9~-lG ).—In the. autumn of 1005, 270 samples of commercial feeding stuffs were 
(collected for inspection under the Stati; law, including cot ton-sec‘d meal, linseed meal, 
gluten meals and feeds, distillers’ dried grains, oat feeds, corn and oat fc^eds and 
similar goods, h(nniny fec*<lH, mixed feeds, molasses grains, molasses lieet pulp, 
alfalfa mt‘al, calf mc‘al, provenders, and whcnit offals. The cotton-seed meals (;on- 
tained 41.5 per cent protein as compari‘d with 44 per (‘ent found in the samples on 
sale in the State up to a year or two ago. A low protein contcuit has l)i‘en observed 
els(‘where and has been attrihutc‘d to general crop c-onditions. 

Olive pomace as a feeding stuff, K. Maikuii (2. ('ornj. fnlermit. lintkm. 

lirfaii, lfmr>, R(tpH., pp. t6ii-17 '^).—From a study of tlie composition of olive pulp and 
a summary of datii rc'garding its feeding value, the conclusion is reached that this 
mah'rial can be used in the feeding of farm animals, but that it should be mix(‘d with 
some material which is low in fat and c*arbohydratc^s, such as legumes, commercial 
by-products, skim milk, casein, dried blood, etc. 

Adulteration of feeding stuffs, CJotcsso ('ong. Internal, Albn^}d. Ration, 
Retail, lUOo, Raps., pp. . —Work ccmiunded with feeding-stuff inspection in 

Italy is spoken of. The author believes that chemical analysis furnishes a satisfac¬ 
tory basis for such work. 

Alfalfa for the growing and fattening of animals in the Great Plains 
region, 1. H. (Ikauam ( V. S, Dept. Agr., Rar. Anim. Indus. Circ. 8(J, pp. — 

This is reprinted from the annual report (»f the Bureau for lt)04 (E. S. K., 17, p. 686). 

The effect of the ration on the value of the manure, J, M. Baiitleti' {Maine 
Sta. Ihd. IJG, pp. 4/i~-48).—\n digestion experiments with steers the potash and 
phosphoric acid in the excretory products w’ere determint‘d, as well as the nitrogen. 
The rations were made up of luiy alone and with spring and 'winter wheat bran and 
cotton-seed meal. The following table suinniarizes the values found: 


The money value of the firtilizmg elements excreted on each ration and per 100 lbs. of 

each feed. 


Rntinii. 


Hay alone. 

Hay and nprioK wheat bran 
Hay and winter w'hcat bran 
Hay and cottonseed meal... 

100 lbs. hay. 

100 lbs. spring wheat bran .. 
100 lbs. winter wheat bran .. 
100 lbs. cottonseed meal. 


Nitrogen. 

Phiw- 
phorie I 
aeld. j 

Potash, j 

1 

Total 

1 value. 

O'.nti 

1 

Cents, j 

OnUs, 1 

Cents. 

5.86 

0.39 

2.98 

K.63 

10.10 

2.03 

8.95 

16.38 

9.52 

1.67 

3.70 

14.89 

15.30 

1.32 

3.95 

20.67 

13.50 

.98 

7.45 

21.93 

37.80 

11.91 

8.93 

58.64 

31.90 

8.85 

7.27 

48.02 

99 10 

9.80 

9.60 

118.80 
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the first experiment with hay alone, more nitrogen w’as found in tlie excre¬ 
tions than was taken in the {imkI. This discreimiicy was probably due to insutfioient 
nitrogen in the ration to maintain the animals and they lost flesh, excreting some 
lx)dy nitrogen. . . . 

larger part of the nitrogen, the most expi'nsive element, and iK>tash art> 
given off in the urine, hence the importance of saving all of this most valuable part 
of the manure. Not only are other elements found in lai*ge quantities in the liipiid, 
but they are in much more available form than in the solid. Only traces of 
phosphoric, acid were found in the urine.” 

The nitrogren balance in the nutrition of ruminants, A. (iouiN and l\ Andou- 
ARi) (J, Coiiff. Intemnt. Aliment, Ratunu Retail^ /.W/T, Rapn., pp. — Data are 

reported regarding the proj>ortion of nitrogen excrete<l in the urine and feces. The 
autht)rs believe that such data shouhl Ih‘ usihI with caution, especially wIhmi it is 
remembered that tlie f(X)d material remains a long time in the digestive tract of 
Herbivora. 

Concerning* the assimilation of protein in the animal body, K. AaoKUiiAL- 
DKN ami F. S\MiJKi.Y {/tsrJir. J^hpitioL (4iein,^ {190^})^ Xo. pp. I9:'i-J()P ).— The 
(examination of the blood of horses under diffi‘rent conditions showed that the pro¬ 
tein of fcKKi was without influence on the (‘omposition of scTum proteid. 

The nutritive value of amids, H. von Stiu sikwr z (//;<c/n*. 7h*o/., 47 
p. J4A). — From experiments with sheep th(‘author <*onclinl(‘S that amids hav(* the 
same value as proteids, a deduction not in acconl with the consensus of opinion of 
other investigators. 

Phosphates in the ration of young animals, Kas(U’in (;^ ('ofnj. Intermit, 
Aliment. Ration. Rltail, lUOo, Rapd.^ pp. (IJSS). — Tin* work of other investigators is 
summarized and tests bri(‘fly report(*d in which rations with and without add(‘d 
phosphate (ground boin*) were studied with chickens. On a powd(*red hone ration 
the gain iji weight was greater and the skeleton was heavier and containi‘d a larger 
amount of lime and phosphoric acid. Mineral j»hosphates, the author concludes, 
are of value in the feeding of young animals. 

Watering farm animals, P. Wkuy {J. Comj. Intermit. Aliment. Ration. Retailf 1905^ 
Rapd., pp. .sYjW/ 7). —Various questions concerned with the- wholesomeness of the water 
supply are taken up. The author n*commends that mon* publii! wat(*ring troughs 
be provi<led wduch will give a constant su]>ply of water (d go(Ml (piality. 

Proceedings of Second International Congress for the Rational Feeding of 
Farm Animals (^. ("ontj. Internat. Aliment. Ration. Rctaily Cmnpt. Rend.^pp. 

192). —The pn^gramines, list of m<‘mber.H, proceedings, etc., of the Sec'ond Interna¬ 
tional (V)ngress for the Rational Feeding of Farm Animals, which was held in IflflS 
at the Universal Kxpositiou at Lieg(*. 

R^sumd of the principal experiments on cattle feeding v hich have been 
carried on in the low countries, J. J. O. j>k Vkiks {2. Conij. Internat. Aliment. 
Riition. Retail, 1005, Hops., pp. 140-102). —Dutch investigations < n catthi feeding are 
Hummarizc^d. The author believes that rations which have given satislactory results 
in practice shouhl he studicsl by scientific metlKids. 

Feeding experiments with cattle designed for fatterAing and pasture, L. 
Bauwens {2. Com). Internal. Aliment Ration. Retail, 1905, Raps pp. 144-148).— 
studies ar<* summarized comparing horse beans with and without other con<?entrated 
feed tor young cattle, but conclusions are mjt drawn. 

. Experiments on fattening calves, F. Smryrrh {2. Comj. Internal. Aliment. Ration. 
Retail, 1905, Raps., pp. 197-204). —The tests reported s/how that feeding whole milk 
to calves is not profitahle. ' 

Data are suiiimariz(*d regarding skim rnilk supplemented by other feeds, and 
attention isciirected to the bad results wlimh were (Obtained in the feeding of sour 
milk. The autlior txjlieves that the question of Xhf better utilization of skim milk 
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should be studied and that the degree of acidity which may be permitted without 
harm should be determined. 

Cost of maintenance and growth of mminants, A. Gouin and P. Andouard 
Cong. Internal. Aliment. Ration. BStailf 1905, Rape., pp, 115--121). —On the basis 
of experimental evidence, the authors conclude that the energy required for a kilo¬ 
gram of gain in l)ody weight is about 1,200 calories per square meter surface area. 
Pow<lered Iwine is considered an imiiortant aid in practical feeding. ♦ 

Western feeds for beef production, J. G. IIanev and O. H. Elling {Kaneas 
Sta. Rut. IS‘2, pp. 21-52, fige. . 9 ).— Using 64 grade Shorthorn and Hereford cattle 
divide<l into 8 uniform lots, the value of corn-an(X-cob meal and Kafir corn meal with 
alfalfa hay, with Kafir corn hay, and with sorghum hay was studied, as well as 
ground wheat wdth alfalfa hay, and a mixed ration containing all the other feeding 
stuffs enumerated. 

The greatest gain in the 152 days of the test, 338 lbs., was noteil with the lot fed 
corn-and-coh meal and alfalfa hay, and the smallest gain, 160 lbs., with the lot fed 
ground Kafir corn and sorghum hay. Generally speaking, the lots fed the rations 
containing alfalfa hay and the mixed ration made larger gains than the other lots. 

Tlu! (.‘ost of a pound of gain rangt^d from 5.13 cts. with the corn-and-cob meal and 
alfalfa liay ration to 11.74 cts. on ground Kafir corn and sorghum hay. 

In the case of the lots ftMl ground grain and alfalfa hay the dresst^d weight was on 
an average 60 per cent of the live weight in round nurnlx'rs. In the ca.se of the other 
lots it was somewhat lower. Other data regarding the slaughter test are recorded. 

“ For beef j>roduc tion, ground Kafir corn is about equal, pound for pound, to corn- 
and-eoh meal when alfalfa hay is fed with either of these concentrates. . . . 
Ground wheat and alfalfa hay, fed together, is not an eeonomiciil ration for beef on 
account of the loosening effect of these feeds on the steers and the expensiveness of 
the wheat. . . . 

“A matU‘r of this experiment of considerable interest, especially to the western 
fariiuT, is the part that the various roughages play in beef production. . . . One 
bushel of corn-and-cob meal fed with alfalfa hay as roughage proiluced 11.8 lbs. of 
flesh, while the same amount ol corn-and-cob meal fed with sorghum hay as a rough¬ 
age gavi* in return only 6.25 lbs. of flesh; thus, a difference of 5.5 lbs., or 88 j>er cent 
in favor of the alfalfa hay ration. . . . 

“It is the opinion of the writer that the western feeds grown without irrigation 
have the chief food constituents m a slightly different proportion from those grown 
under more favorable condi,tions, though the nutritive ratio of the rations fed and 
the profit j)er steer have a direct relation to each other. For practical work the results 
would Im 3 little clianged by this difference in composition.*’ 

Highland cattle, J. Roberts ( V. S. Dept. Agr., liar. Anim. Indus. Oirc. 88, 
pp. 227-241 )-—This is reprinted from the annual rejiort of the Bureau for 1904 
(K. 8. R., 17, p. 689). 

Pigs and bacon {Jour. Jamaica Agr. Soc., JO {1906), No. S, pp. 108-110). —Data 
are summarized showing that bacon curing may be profitably carried on in Jamaica 
with loc al-grown pigs. The majority of the local feeding stuffs, it is pointed out, are 
very rich in car boli yd rates and lend to produce fat rather than flesh. The pulp 
remaining after cotton-see^i oil is exproased, peas, and cowpeas are spoken of as very 
satisfactory feeds for pigs raisctl for bacon. 

Feeding of horses, K. j'.avalard {2. Cong. Internal. Aliment. Ration. Bitail, 1906, 
Raps., pp. 18-27).—A summary and discussion of recent horse-feeding experiments 
in France, particularly those carried on upon a laige scale. 

Influence of foods containing sugar upon the digestibility of rations of 
horses, J. Alquier {2. Cong. Iniemal. Aliment. Ration. Biiatl, 1905, Raps., pp. 1-12). — 
On the basis of experimental evidence it is stated that sugar did not appreciably 
affect the digestibility ol the nutrients of a ration even when as much as 5 or 6 kg. 
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per 1,000 kg. body weight was consumed. Simp and molasses in smaller quantities^ 
however, dccrease<l digestibility, a fact which is exjdainetl by the laxative pro|)ertie8 
of the alkaline salts in l)eet molasses. 

The toxicity and hygienic and therapeutic rdle of the mineral matter of 
molasses for horses, J. Alquier Cong, Infeniat, Aliment, Bation. Beiail^ 1906^ 
Jiaps.j pp. the experiitiental evidence presenteil the conclusion w'as 

<lrawn that molasses is harmless and a hygienic nutritive material when the amount 
consumed jxir day does not exceed 3 or 4 kg. j)er horse. 

Hunter>horse production in Ireland, W. J. Kennedy (ll S. Dept. Atpr., Bur. 
Anim. Imbin. Cirr. 87^ pp. lS7-i^2r>y ph. S ).— This is reprinted from the annual 
report of the Bureau for 1904 (K. 8. 11., 17, p. 691). 

The poultry industry of Petaluma, California, 1*. II. Lawlkk {C. S. Dept, 
Agr.f Bur, Anim. Indn,^. ('ire, 92^ pp. .318-822, ph, .3 ),—This is reprinh‘d from the 
annual report of the Bureau for 1904 (K. 8. R., 17, p. 692). 
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The influence of changes in feeding upon milk production, J. L. Hills 

(Venmnit Sto. Rpt. 1905, pp. ,341~278 ).—This is a compilation and discusHion of the 
data obtained in the feeding trials reported in the tenth to the sixteenth annual 
reports of tlu‘ station (189(>-BK)3), inclusive, and relates to the effet*t uiwn i)nKluc- 
tion of changes in the total and digestible dry matter, digestible protein, <lige8tible 
carlK)hydrates, and calories, ^lany deductions are made from tin* numt^rous tables 
which show in a condensed form, foo<l consuniption; pHsluction of milk, total 
Holi<ls, and fat with tin* food cost of each; ainl j)r(Kluction proportioned to food 
consumption. 

Among the author’s generalizations are the following: 

“(1) The testifnony afforded by the results iw between different rations and the 
same rati<»n fed in diffen.*nt amounts is so nearly alike, s|H>aking broadly, that one 
may safely grou]) them together ainl argue* <ui the basis fd variations in tlry matter 
or in nutrient consumption regardless of their origin. 

“(2) When like (luantities of the several nutrients w(‘re eaU*n, production was 
unalU^red. 

“ (3) A 6 per cent increase or decrea.'^e in tohil dry matter eaten was accompaniiHl 
by a corresponding 2 j)er cent change in yield; a 10 per cent increase or decrease, by 
a 5 per (!ent change in yield. . . . 

^‘(4) A 7 percent increase or decrease in digestible dry matter eaten was accom¬ 
panied by a 3 per cent change in yield; a 12 |>ercent increase or decrease, by a 6 per 
cent change in yield; or, in other words, as food varied so did the yield, but to a less 
degree. . . . 

(5) As for digestible dry matter, so for digestible carl )fdi yd rates and for cjilories, 
word for wor<l an<l, essentially, figure for figure. 

** (6) A 3 per cent increase or dc^crease in digestible protein eaten had no effect on 
production; a 7 jier cent increase or decrease was accompanie<l by a 2 to 3 per cent 
change in yield; and a 22 per cent increase or decrease by a 4 to 5 jxir cent 
change. . . . 

“(7) A change in fee<ling of from more than to less than 15.5 lbs. of digestible 
nutrients or vice versa caused more decided changes in yield than did modifications 
in feeding on either side of that line, the average figures l)oing 7 per cent and 4 per 
cent. 

(8) The nutritive ratio changes were evi<lenced in production fluctuations much 
as were those of digestible i^rotein; when it narrowed, production generally increased, 
and vice versa. 
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(9) The nltiiTiatc effect of a given food supply ujxin the milk flow is doubtless the 
more or less <!omj:)OHite result of wveral eoincidently active factors, including, primar¬ 
ily changes in the amounts of digestible nutrients taken as a whole; secondarily, 
changes in the amounts of digestible, prott^in, and, probably, modifications in the 
proportions of digestible nutrients consumed in concentrates and in roughage. 

“The writer's study of these data leads him to the conclusion that as a whole they 
do not 8U})port the doctrine which lays extreme stress on the paramountcy of pro¬ 
tein; that they indicate that a ration w ith a nutritive ratio w’ider than 1:6, perhaps as 
wide as 1:7, or, indee<l, in some cases one slightly wider, may prove economically as 
effective as the traditional 1:5.4; that a sufticienpy f>f nutrients, affording enough 
available <*nergy for bodily ne(‘ds, if carrying a fair amount of digestiVjle protein, nqj; 
necessarily as much as 2.5 janinds, may prove economically as serviceable as does a 
richer ration.” 

Feeding trials with^ows, J. L. Hilijs ( Vermont Sta. RpL J906y pp. 377-404, 438- 
402). —In the feeding cxi)eriment8 conducted during the year on the same general 
plan as in ]>r(‘viouH years (K. 8. II., 17, p. 284) tests were made of India wheat meal, 
hominy f(‘cd, cotton-seed meal, and linseed im*al, and further data were secured on 
the (extent of exj)erinu*nt}il error in feeding trials. The exj^eriments included 42 cow^s 
and covercil a j)eriod of 25 wc'eks. 

“//K/f’a whmt meal, used in medium to small amounts, seemed a fair substitute, 
pound for ])ound, for wheat bran, and nearly so for a mixture of equal parts of cotton¬ 
seed and linH(‘(*d meals, an out<M)nie which its analysis would not have led one to 
ex\w‘ct and which has b(‘en confirmed by the concordant results of two seasons’ trials. 

“y/o/ahn/ feed prori'd superior as a milk maker to a rath(T inferior grade of wheat 
bnm, but did not appear to be the e<jual of cotton-seed and linseed meals, nor was it 
as e(*onomi< al a concentrate to use. This outcome has, likewise, the coincident testi¬ 
mony of tw'o years’ trials to back it. 

^^(htton-m'd meol^ tis coini)ar(*d with linseed meal, seemed to possess a small though 
m(‘iisurable ad vantag(^ as a milk and butter making by-product; and since it cost less 
and carried a greah'r plant-food contemt, it proved economically preferable.” 

When () to 8 animals are fed by the alternation system, it is Ixdieved that the 
experimental error may Ini held to Ik*, a negligible quantity. 

A comparison of feeding trial methods, J. \u Ilii.us ( Vermont Sta. Rpt. 1906, 
pp. 406-412 ).—The ivsulla obtained during the year agreed with those previously 
reported, showing, in the opinion of the author, that the simple alternation system 
of conducting f(*<‘ding trials is preferable to the combined method, but that the testi¬ 
mony of both is b(4tt*r than that of either alone. • • • 

Influence of sesame feeding on the yield of milk and the quality of milk, 
butter, and cheese, Moser, 1'etkh, and Kacpbi.i {Jahresber. Molk. Schule Riitti- 
Zolllk'ofvn, IS ( 1904-6), Beihtije; ah. 'ni }filehw. Zenthl., ^ (1900), No. 6, pp. 229-232 ).— 
Sesame meal t<^ the extent of 1 kg. per hea<l daily pro<luced a satisfactory increase in 
the yield of milk, but when increased to 1J kg. was relatively U^s satisfactory. 

The fat content of the milk showed no marked variations duo to the feeding. 
The clieese was apparently unfavorably influence<l by the larger quantities of sesame 
meal fed. The butter was rc'gularly of good quality, although the opinions of 
the ex^Kjrts w^ere in^t unanimous as regards the influence of this material on the 
quality of butter. In any case tlie influence on the butter was very small. With 
reference, therefore, to cheese making it is recommended that the quantity of sesame 
meal be limited to 1 kg. per head daily. 

Influence on the fat content of xnilk of palm-nut cake as compared with 
rape-seed cake and peanut cake, T. von Szankowski (Inang. Dm., Univ. Halle, 
1906; abs. in Milehiv. ZnitbL, 2 (1906), No. 6, p. 2.32). —The author concludes that the 
.palm-nut cake rich in fat exerts a favorable influence on the fat content of milk, the 
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cake poor in fat oxertinjij more influence on the quantity of milk. The addition of oil 
^ta unfavorably on both the yield and the fat content of the milk which, however, 
is not the case when the oil is present in the material in a natural state. Haive-seetl 
cake in comparison with palm-mit cake increased the yield of milk but hud no 
influence on the fat content. Peanut cake increased the yield of milk and fat only 
at the beginning of the feeding period. 

Suggestions for construction of a modern dairy barn (/■. N. Depl. d</r., Bur, 
Anim, Circ. .W, pp. i ^).— It is the aim of fliis circular to present a plan 

for a dairy barn embodying the best ideas in scientific and sanitary construction t'on- 
sistent with pmcticability and cheapness. 

Dairying at Park Royal, 1906, Matiik\ns [Jour. Btu/. Ayr. Si)c. Kuylumi^ (i6 
{1905) ^ pp. 0>i-111 ).—Tests of the butter and milk prt>duclion of a number of cows 
of different l)reed8 exhibito<l at the sh<»w of tlie Royal Agricultunil Society in 11H)5 
and several butter-making experiments are reported. The experimental work was 
largely for the purpose of furnishing object lessons and consisted in making butter 
from milk obtained after slmrt and long ptniods of seen^tion, (Comparing butter ma<le 
from the milk of different l)ree<ls, churning at <lifferent tempiTatures, etc. 

Record of the station herd for 1904-6, J. b. lliia.s ( Vrruumt Slu. Bpt. 1905, 
pp. —Records of 5*2 cows for the year are rt‘porte<l. Some of thi^ average 

results are as follows: Yield of milk 5,d-4:i lbs., fat c<mtent h.'lo p»'r ctmt, total solitls 
14.73 JUT cent, yield of butter 323.t) lbs., cost of food ii'r)8..'>l, and proi^'i^ls from siile 
of butt(*r $96.1)3, 

On the variations in the constituents of cows* milk during the course of 
lactation, F. Vhm iifkia^ (Innuy. Dha., ruir. lytpz'uj, 1905; uAs. \u Milrhw. J 

{1906), No. 6, pp. -The greatest variations in individual constituents 

occurred <luring the second and third iiiontlis an<l at the close of the lactation period. 
Variations in fat, sugar, ])roti*ids, ami ash d<M*n‘a.sed in the order mentioin'd. In 
general, the percentage's of fat, i>n>teids, and ash in the milk increas»*d ami tin* per¬ 
centage of sugar decreased from the beginning to tlu*s(H‘ond or third month of the 
lactation period, from which tiim* on until the eml of the period these relations were 
reverse<l. 

Investigations on the relations of the properties of the blood (erythrocytes 
and hemoglobin) to the productive capacity of milch cows, 1C. Sciirm/, 
{Kuhlbufa Lundir. Zty., 55 [1906), N>. «v, //y>. /.sY/j.—Tin* investigations, which 

were made with 3 <lairy henls, <*onsiste«l in counting the red blood corj)UscleH and 
estimating the hemoglobin. 

The red bhaxl counts were found to be intbiein’e<l by the age of the cows, stagt^ f)f 
pregnancy, variations in altitmle, and other causes. Averaging the data for the cows 
4 to 6 years of age and of modenite pro<luc*tive capacity, a blood count of 6,32(),(X)0 
erythrocytes ])er cubic millimeter was obtained for one herd, the production of which 
was 2,400 kg. of milk containing 3.76 per cent of fat; 6,640,0(M) ft>r another h(*rd 
producing 3,400 kg. of milk containing 3.6H per cent of fat; ami 6,9liO,(K)() for a third 
herd producing 4,(XK) kg. of milk containing 4.01 per cent of fat, indicating a relation 
between the yield of milk and fat and the nuiii))er of red blood culls. 

The number of red blood cells showed a tendency to increase until the animals 
reached the age of 4 to 6 years, afU*-r which there was a <lecn‘ast;. There w as also a 
decrease in the laU*r stages of pregnancy. More <lependence was i)laced upon the 
blocsl counts than iqKm the hemoglobin estimations, but in general the two d(*ter- 
minations varietl proi)ortionately. With animalH in advanced j)regnancy and those 
kept at high altitudes the hemoglobin wa.s relatively increased, while with young 
animals and those very pn>dactive the proportion of hemoglobin to red cells was 
reduced. A high content of hemoglobin and a high blood count are considered 
favorable to milk secretion, and it is suggested that these might be increased by 
brewing. 
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Oil tlie lecitliiii content of milk, W. Koch {Zlsctir, Physiol. Chem.f 47 {1906)f 
No. 4r-6, PJK 327-SS0).’-V7h2ii has heretofore been reported as lecithin, the author 
considers a mixture of lecithin and ct^phalin. The two substances may be separated 
by precipitation of the cephalin from an alcoholic solution by means of an ammoni- 
acal solution of lead acetate. Both lecithin and cephalin are considered present in 
milk in sufficient (juantities for estimation. Failure to find lecithin in milk is 
believed to be <lue to the common error of treating lecithin as a fat and extracting 
with ether. Ijecithin, however, does not liehave the same as a fat and in separating 
milk it remains for the most jmrt in the skim milk rather than being removed in the 
cream. * 

A comparison of the composition of the casein of human, cows’, and goats’ 
milk, K. Ahoerhalden and A. Schittrnhelm (Ztschr. Physiol. Chern.f 47 {1906)j 
No. 4-6f pp. 468-465 ).—From 200 gm. of water-free casein prepared from goats^ milk, 
the autliors obtained by hydrolysis, alanin 8 gm., leucin 14.8 gm., prolin 9.24 gm., 
phenylalanin 5.5 gm., glutaminic acid 22.5 gm., aspartic acid 2.2 gm., and tyrosin 
9.9 gm. From 7 gm. of casein prepared from human milk 0.33 gm. of tyrosin and 
0.28 gm. of glutaminic acid were obtained in the same manner. The albumin from 
human milk yielded 1.26 per cent of tyrosin and 0.98 per cent of glutaminic acid, 
the latter being considered much too low. 

Preliminary communication on the glycocoll content of milk proteids,' 
K. AimERiiALDEN aiid A. Hunter {Ztschr. Phynol. (Jhem.y 47 {1906)y No. 4-8y pp. 
404-4O6 ).—From a mixture of albumin and globulin prejiared from cows’ milk there 
were obtaine<l by hydrolysis'with hydrochloric acid, glycocoll, alanin, leucin, prolin, 
phenylalanin, glutaminic^ acid, and aspartic acid. Whether the glycocoll comes from 
the albumin or globulin or both is yet to be determined. The (juantity is small, only 
1.2 gm. of the esU^r being obtained from 100 gm. of the albumin or globulin. 

A comparison of udder conformation and of milk production, J. L. Hilir 
{Vmno7iiSta. Jipt. 1905y pp. 419-4 ^!)•—Five cows classe<l as having well-balanced 
udders produc(*d on an average 5,725 lbs. of milk and 342 lbs. of butter yearly for 
an average of 3 years; 18 cows having fairly well-balanced udders, 5,377 lbs. of 
milk and 333 lbs. of butter yearly for 3.5 years; and 11 cows having poorly formed 
udders, 5,219 \\m. of milk and 324 lbs. of butter yearly for 3.6 years. 

A comparison of the yield of the fore and hind quarters was made with 5 cows, 
the n*sults showing a yield of 46 per cent for the fore (juarters and 54 per cent for 
the hind quarters, the quality being practically identical. The results were the same 
whether the fore quarters or the hind (piartera were milked first. 

A trial of the Heg^lund or Danish method of milking, J. L. ( Ver¬ 

mont JSta. Rpl. 1905y pp. 41^-418 ).—The Hegelund manipulation method w as com- 
pannl with extra-thorough stripping. The tests were made with 7 cows and covered 
3 or 4 periods of 5 weeks’ duration each. 

When the Hegelund method was employed the first portion of the milking obtained 
in the ordinary manner was reduced in quantity and slightly in quality, but when 
taken with the residual milk obtained by manipulation the two ix)rtions together 
showed an increase in yield and a slight tendency toward better (juality. With extra 
stripping the first portion showed likewise a reduction in quantity and quality, but 
when the strippings were added there was a gain in yield in but a single instance. 

More food was consumeil by the cow’s when the two special methods were 
employed, obviously intro<lucing, according to the author, an element of doubt as 
to how much of the gain was due to manipulation and how much to increased food 
consumption. 

Tlte increased yield obtained by the Hegelund method was considered hardly 
more than sufficient to pay for the extra labor involved while the extra stripping 
was done at a loss. 

**lf, as is probably the fact, the persistency of the milking habit and the more per- 
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feet development of the udder are encouraged by either procedure, its adoption has 
considerable jiistific^jition, particularly with heifers. This phase of the matter, how¬ 
ever, is not included within the scope of the prestuit imjuiry. On the otlier hand, 
the ad<litional load of dirt, <landruff, hair, dried manure, Imcteria, etc., which fall 
into the milking pail lx»cause of the luhler manipulation, is a distinct detriment, 
which, however, the use of some of the covereil pails would go far hi obviate.** 

The economic production and distribution of clean milk, J. Uohy (Jour, 
Anter. Med. ^I/woc., 4t> {J90G)y No. 19, pp. 14iiO-14Si2). —This discussion relates j>ar- 
ticularly to the milk supply of Rochester, New York. 

Average monthly (‘ounts for 6 years showe<l the pn'senco of al)out 100,000 bacUwia 
per cubic centimeter in the milk supply of tiuit city in winter and alM>ut 500,000 in 
summer. Notwithstanding the practical assurance of an increase of H cts. i)er (piart 
in the price of milk, only one farmer was found who was willing to undertake the 
pro<luction of certilied milk. In this instance the milk which was pro<luc(Hl without 
expensive equipiYuait showed on an average of 100 determinations the presence of 
only .*1,853 bacteria ptT cubic centimeter. 

In supplying milk to cities the author suggests the use of jwiils or cans holding 
about 15 (jt. for milking, shipping, and, if <lcsire<l, for delivering milk. After empty¬ 
ing, the cans are sent to a plant in the city where they are washed by machinery, 
covered with cheese cloth and a metal (‘over, and over l)oth a stout canvas cover, 
and then stcrilizc^d by dry heat. The cans iirv. then ri‘turne<l to the farm, where the 
(canvas and metal covcm are ri‘moved and the milk drawn directly through the 
cheesecloth into the can. The strainer is then remov(‘d and returned to i\w. steriliz¬ 
ing j)lant with the canvas cover. Tht‘ (‘ans are at once (;overed and the milk is cooIckI 
by placing the cans immediat(‘ly in ice water. 

Investigations of the causes of the low Reichert-Meisal numbers of Hol¬ 
land butter, A. J. »SwAViN(i (/Asehr. Vutermvh. Suhr. ?/. (lemmmtL, 11 [190*1), No, 9, 
pp. 505-520, d(jius. 5). —From S(*ptemlH'r 15 to Decernlx^r 19, 5 groups of 4 cows each 
were fed different rations suj)pl(*nfenting grass or hay and linseed cake and determi¬ 
nations were made of the Reichert-MeissI mimlx*r of the butter made from the milk 
of each animal. 

The content of volatile fatty acids was increased by fodder beets and by lucern 
silage. Grass silage exerted little or no influeime as did also barley meal and sugar 
when fed as supph'ineiits to pasture and linseed cake. The Ueichert-Miussl numlx;r 
was lowered by hay and linseed meal alone. While it is not y(;t clear in what man¬ 
ner the lieets influence favorably the Reichert-MeissI numlier, the author considers 
that there is now Ixjtter supixirt for the previously expressed view that easily decom¬ 
posed carlxih yd rates, such as sugar, favor the formation of volatile fatty acids only 
when fed along with materials already undergoing fermentation or easily lermented, 
such as fodder or sugar I)eet8. 

Bacteriological examinations of butter, A. Reitz (Centbl. liaki. [elc.'\, 2. Abt., 
16 [1906), No. 7-9, pp. 193-212).—Tlws is a review ot the literature on the (x*(mrrence 
ot tubercle bacilli in butter, the bibliography given containing n‘lerence to the pub¬ 
lications ol 73 investigators. The author examined 100 samples of butter obtained 
in Stuttgart by means ot inoculation exfienments with animals. The results lor 6 
samples were inconclusive, in 8 or 8.5 per cent of the remaining samples, tutx»rcle 
bacilli weie found present. 

Casein as an adulterant of butter, R. Racine (Zlschr. Offentl, Chem., 12 [1906), 
No 9, pp. 169, A sample of adulterated butter showed the presence ol 5.49 

per cent ot casein and 24.73 per cent of water. 

The chemical composition of whey and curd during the manufacture of 
Bmmenthal cheese, G. Koestlkr (Afirc/uc. Zenlbl., 2 [1906), No.S,pp. 193-224)- — 
According to the results ol the author's investigations, the addition of rennet changes 
the chemical composition of the milk only to the extent ol increasing the content of 
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soluble nitrogenous substances, the inclusion of which in the cheese may be regu¬ 
lated to a certain extent by manipulative methods. 

At the time of cutting the curd, the whey shows, for the tirst few minutes, a 
decrease in the percentages of fat and proteids due probably to the effect of delayed 
coagulation, but later the fat content of the whey is increased. The acridity of the 
whey decreases during the process of manufacture due C8j)ecially to the disappear¬ 
ance of carlx)ii dioxid. The average of 38 determinations showed a decrease in 
acridity of 0.41 c(*. of one-fourtli normal potassium hydroxid per 100 cc. of whey. 
The total in whey decreases during the manufacturing process, the water soluble 
pr)rtion, liowever, showing an increase. The percentages of phosphoric acid and 
calcium are decreased. 

The ])araottseiri shows no changes in composition while in tlie kettle. The coagu¬ 
lating power of the whey due to the rennet remains constant until destroyed by the 
lieating. A rapid increase in the acidity oi the expressed wdiey is apparently due to 
an increase in the cori(;cntratioii of the whey and to lactic-acid fermentation. 

Note on Dutch, cheese, 0. ll.Cuiini (Analyst^ 31 (IfiO(i)j No. 301, pp. 105-111 ).— 
Analyses are reporU^d of 25 samples of Kdatn, (Jouda, and otlu‘r tyi)eH of cheese 
imiH)rted into England from Holland. Many of the«e samples showed lc*88 than 5 
]K^r of fat and were consecpiently considered as made wholly from skim milk. 
Failure to scHiure conviction in a trial for adulteration w'as due to tlie want of any 
standard for such cheese. 

Carbonated milk, L. E. Van Slyke and A. W. Boswortii (yl/>.s. in Srienrr, n. ser., 
ms [1000), No. 502, p. 7it^) .—Fresh milk treate<l with carhon-dioxid gas under pres¬ 
sure of 80 to 70 lbs. kept from 10 days to 2 weeks at a temperature' of (>() to 70° F. 
and made a very palateible, refreshing lieverage. Further work is to be done along 
this lino lietore the detailed results of the exjierinients are to he published. 

Artificial milk, K. Racine (/Jsrhr. Offvntl. Chem., 12 ( 1000), No. 0, pp. 107, 168).— 
All examination of a so-called artificial milk showed it to he a mixture of sirup and 
sesame oil emulsilied with some proteid suhstance. This, diluted by the addition of 
9 parts of w'ator, is recommended for use m bakeries as a suhstitnU* for milk. 

A new wine-cooling machine, F. T. Bioi.etti [(oliforom Sta. Bui. 174, pp^ 27, 
fiyu. 0). —“The machine consists essentially of a copjHir tube 220 ft. long ami I j in. 
Ill diameter, through which the wine is jmrnped and which is inclosed in a canvas 
irrigating hose 4 in. in diameter, througti which cold water runs in a dircetion oppo¬ 
site to that of the wuiie." 

Preliminary tests with small models of this cooler are reported, as arc also com¬ 
parative tests of other cooling machines. It is thought possible that iron may lie 
substituted for copper pipes, although this i.s not at pre.sent recommended, as tests 
have not been made on a practical scale. Tlie leakage tliroiigh tlie canvas hose per¬ 
mits the utilization of the cooling due to evaporation, which, under average working 
conditions in a dry climate, is estimated as e<)uivalenl to the use of water about 3° 
F. cooler in a machine where this evatH)ratioii couUl not take jilace. 

Tests were made with water and must at different tem|x*ralures and with different 
ratios in the volumes ol water and wme. One test of the new' im\chine showed that 
1,000 gal. of fermenting wine can iye lowered Irom 95 to 78° m 1 hour by the use ot 
850 gal. of water at 71.5° Sfiecifications are given for the construction ol a cooler 
of this type suitable Jor the use of a cellar making not more than 300,000 gal. of dry 
wine during a vintage of 30 days witli directions lor using the cooler m onl'er to 
secure the gr(*atest ethciency, the latter including formulas and tables for calculating 
the numlHjr ol degrees the must or lermentiug wine must Im cooled and the numlx^r 
of hours the eocjler must be used. 

The manufacture of Samshu (Chinese spirit) from Sorghum vulgare, E. H. 

Wilson (Gard. Chron., S. ser., 39 [1906), No. 1005, pp. 194, 195). —This is a brief 
account ol the methods employeii in North China and Manchuria in the manufacture 
of this distilled liquor from sorghum seed. 



VRTERTTT A RT An-'T>Tr IX K. 


11 n 


VETERINARY MEDICINE. 

Handbook of pathogenic micro-organisma, W. Kollr and A. Waswrrmann 

{ll(nidbxirh (lerpiitliOiieuvn Mikrmrfftinimirn, Jemt: (imtav FMieVy li)06^ pt. i, pp, 
d84,pU, 7fji(/s. ^'7 ).—ThiH is the lirst suppleiin^nhil volume to the largo work pul)- 
lishe<l under tlie Hu^H'rvisuin of the e<lit4)rH andeontains an a(‘Coiiiit of tryimnosomes, 
pyroplasmosis, luh<*ri*ul<»sis of aiiiiuals and man, haeterial homatoxins, amobii* dys¬ 
entery, leprosy, and typhoid fever. The latest literature relating to thost) topies is 
disi'ussed in eoimeetion with hildiognijihies. 

it appears from the review of the liteniture <ni lubereulosis that mammalian tulH*r- 
cle bacilli must l>e tlivid(Ml into 2 tyi>es, the human and bi)vine. It is possible to 
choose a dose so small that when bovine tubercle bacilli are ustnl in inoculaiing 
experimental animals generaliz(‘d tulx‘rculosis rt‘sults, while with a dose of the same 
size of human tulH*rcli‘ bacilli no inf(‘(‘tion takes place. 

A treatise on the parasites and parasitic diseases of the domesticated 
animals, L. (1. Nki mann, trans. by (J. Fi.kmino {/Anitbm: Tindall t(* fV/.r, 

llto/ly I’d., pp, XVI j iiu7, Jhjn. :ii:r >).— The prt‘sent editijui has been revised and 
e<lited by J. Mactiueen and contains as heretofore, but in a ri'vised birm, a »letailed 
account of the parasites aff(‘cting <lomestic animals. These parasites are arranged 
according to the organs or parts afft‘cted as, for example, the skin, iligestive appa¬ 
ratus, st*rous membranes, respiratory apparatus, <‘irculab)ry apparatus, muscles, 4‘on- 
nective tissue*, bones, nervous system, amlgefuto-urinary (»rgans. An elabt)rate bib¬ 
liography of literature relating to this subject is apiHiiuled to the volume (pp. 
()47-t)7S), 

Police sanitation of animals, A. Contw [Polire Hanitnin* din iinimnnx. /Vo‘m; 
J. B, Bitdln tr X Jifoi:, J. cd., pp. A'// j —The g<»vcrnment vt‘t4u*inary 

sanitation in Franct* aii<l her colonies is pr(*si‘nted in great diitail for the guidance of 
veterinarians w'ho are concerned with this W'ork. 

In a i»refai*(‘ to tlu^ volume E. I^*clainche makes a numlK‘rof suggestions regar<ling 
l>ossi]»le lines of improvement in existing laws. The volume as a whole is divi<led 
into three i)arts relatifig to veterinary siinitation of France, the coloaies, and special 
information regarding tln^ <luti(‘s ami binctions of otlicials i;onn(‘cted with the work. 

An elaborate review of tlu* develojnnent of the French veU»rinary laws is j)reHented, 
together with a iliscussion of all general sanitary measures relating to the visitation 
of infected i>remist*s, di'claration of infection, <lisiiif(*c,tion, imlemnities, HUj[)ervision 
of diseiistnl animals, and the general practices of jadice sanitatioi*. 

Special chapters are also given on k^islatioii relating to ml .es, cattle plague, (con¬ 
tagious pleuro-j)ucuiuonia, blackleg, tuixcrculosis, sheep pox, foot-and-mouth disease, 
glanders, <lourin(*, swine erysipelas, hog cholera, etc. 

Therapeutic technique, W. Schlampp (Tln‘mpeaiwrho. Technik, Hlullgart: F, 
Knkc, 1900, vol. 1, pp. 17 !).—In this [)art of the author’s work on 

the techni(pi(' of general therapy for veU^rinarians attenti(m is given to a discussion 
of therapeutic measures applicable to the. skin. The material which naturally falls 
under this head is classified according to the nature of the remedies used. 

special chapters an* devoU*d iu a[>plication to the skin of various fluids, salves, 
pastes, soaps, varnishes, pla‘*t(*rs, jiowders, and j>aints. The methods of removing 
the hair anc also discussed and an account is presented of treatment of the skin by 
means of surgical operations, sul)cutaneoiis inoculation, irritation of the skin, the use 
of blisters, and methods adopted for tite protection of animals against various para¬ 
sitic skin infections. The nature and use of a large number of drugs are carefully 
considered. 

Experimental studies on the permeability of the walls of the alimentary 
tract of newborn animals for bacteria and proteids, A. Ufkbnhsiher {Arch. 
ffyg.fSd (1906), xVo. l-£, pp. 1-139, pi, 1 ).—^The author conducted a long series of 
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experiments in feeding new-born animals with virulent cultures of anthrax and tuber¬ 
culosis, as well as with certain proteids. 

In all cases great care was exercised not to injure the mucous membrane in any 
way so that the infection which followed could \ye attributed to the permeability of 
the intestinal walls for the l)acteria in question. The experimental animals were 
guinea pigs and rabbits. By means of tulles and pipettes it was found possible to 
measure in a very accurate manner the amounts of bacterial cultures fed to the ani-# 
mals. During these experiments it was found that the anthrax bacillus leaves the 
alimentary tract very readily. 

Within (1 hours after feeding the feces contained anthrax bacilli in large numbers, 
while after 17} hours they were to be found only in isolated cases. The anthrax 
batnllus, however, did not lose its vinilence in passing through the alimentary tract. 
It was found that young guinea pigs could be fed very large quantities of virulent 
anthrax l^acilli without causing any infection. Even spore-l)earing cultures failed 
to ))e pathogenic. When these exi>eriments were carried out according to the 
re<piirements of von Behring the guinea pigs remained in perfect health. 

In exjx^riments with tubercle bacilli the results were quite different. Within a 
few days after feeding largo (piantities of tubercle bacilli, some bacilli were found in 
the glands of the omentum and liver. When only small cpiantities were fed, how¬ 
ever, the tul)ercle batulli could not ]>e found in the glands. Apparently the bacilli 
passwl through the walls of the alimentary tra(!t very rapidly. In certain stages of 
the process, especially in the CA^cum and vermiform api)enflix, sections were made of 
this maU^rial and examined inicroscopitmlly. Notes are also given on the xx^rmea- 
bility of the intestines for hemolytic senim, casein, albumen from hens’ eggs, and 
various antitoxins. 

Bacillus necrophorus and its economic importance, J. K. Mohler and (1. B. 
Morsk ( U. S. Dept, A<jr,^ Ihir. Auhti. Tmlus, Virc. ,9i, ;>/?. 76-116 ).—This is reprinted 
from the annual rei>ort of the Bureau for 1904 (E. 8. R., 17, p. 702). 

Report of the chief inspector of stock, R. E. Weir (Jour. Dept. Agr. We»L 
Amt.f 1.2 (lOOf))^ No. 6, jjp. 527-531). —An acwmnt is given of the present gov¬ 
ernment veterinary staff of Western Australia. Brief mention is also made of the 
prevalence of pleuro-pneumonia, tuberculosis, hog cholera, and Texas fever among 
animals as well as p<iisonous plants. The author discusses the present status ol 
horse, cattle, and sheep raising and gives brief notes on the condition of pasturtis, 
abattoirs, anti the registration of brands. 

Books, memoirs, and articles on tuberculosis, BournE/ (Re%\ Tuherculose, 2. 
ser.f 3 (1906) y No. 1, pp. 98-120). —A classified bibliograi>hy is presented of litera¬ 
ture relating h) tuberculosis in man anti animals. The liotiks and articles referred to 
are groiqietl under natural classes accoixling to the organs affected by tulieroulosis 
anti into general groups—hygiene, pathology, theraiieutics, experimental veterinary 
medicine, etc. 

Oattle tuberculosis, H. 8ks8IoN8 (Neio York: W. Ji. JenkbiSj 1906^ 2, ed., pp. 

120 ).—This edititm has lieen practically rewritten anti brought up to date by the 
addititm of much now material, particularly w'ith reference to the recent discoveries 
relating to tubercnilosis in cattle. The subject-matter in the volume includes an 
introduction and chapters on human tuberculosis as related to bovine tuberculosis, 
cause of the disease, symiitoms and diagnosis, tuberculin test, milk inspection, meat 
inspection, disposal of tuberculous carcasses, and insurance of cattle intended for 
slaughter. 

Banger of infection with tuherculosia by different kinds of exposure, 

E. C. Si:HROKDKR Slid W. E. CoTTON (U. S. Dept. Agr.y Bur. Anim. Indus, Circ. 83y 
pjK 44-65). —^This is reprinted from the annual rejiort of the Bureau for 1904 (E. 8. R., 
17, p. 699), 
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Dangrer from ingestion of tubercle bacilli killed by beat, A. Calmbtts 

and M. Breton (Prem Mhl. [Paris], 1900, No, Jo, p, llo ),—Young guinea pigs were 
fed a single dose of 1 to 2 eg. of tiiberele bacilli of bovine origin freshly dried and 
mixed with ix)tato or carrots. 

In all cases the guinea pigs <.liixl of generalized tuln^rculosis after al>out 92 days. 
Further ex|)eriinents w^ere then made with ImumIH which had Ix^n heaUnl to a tem¬ 
perature of 100® C. for a period of 5 minutes. In guinea pigs which were fe<l such 
material in doses of 1 to 2 t*g. infet^tion t<x)k ))lace promptly and death occurred 
within 87 to 48 days. Hyjxjrtrophy of the renal capsules was observed and other 
lesions resembling those which occur in animals inoculated with rei>eated large 
doses of tul^erculin. It api)ears, therefoiv, that tubercle bacilli killeil by heat are 
not inert iMnlies for susceptilile animals. 

The infectiousness of milk and meat from tuberculous animals, 11. Pkri- 

CAuo (Pro{f. Vvt, n. s<r., 20 (1900), No. 4, pp. 135-107). —Attention is called to the 
fact that W’hile l)Ovine bacilli are doubt les.^ very virulent for man they are seldom 
found in the meat of tulH‘rculous animals. As a rule, therefore, such meat can bo 
used w’ithout harm. Idilk from tul)erculous cows, however, must Ih 5 considered as 
dangerous and should be sterilized in some manner before being usei]. 

The frequency of tuberculosis in the dairies of Paris, 11. Maktkl (Rev, Soc, 
Sci Jlyg. Alitnent., 2 (1905), No, 0, pp. 55if-503). —Attention h:is already l)een called 
by the lujalth authorities of Paris to the prevalence of tuberculosis among herds 
which furnish milk for the city. A tul)er(‘ulin test carried out on 028 cows gave a 
reaction in 215, or 84.2 pcT cent, of the animals. On account of this largo i)ercentage 
it is urged that the measures pnw^ribed by the health authorities of Paris be carried 
out strictly and that further precautions 1 h 5 taken to avoid the siibsc'quent contami¬ 
nation of stable.^ by the intr<Kluction of tuberculous animals or otherwise. 

The lymphocyte and tubercle bacillus, J. Baktki. ami W. Neumann (CeiUld, 
Bakt. /. Aht., (hlg., 40 (1900), No. 4, pp. 513-507).—li has usually been 

assume<l that the lymj>hatic organs and glands must t'xercise more or less induenco 
upon tulxjrcle bacillus for the reason that this bacillus is i^arriiHl to so largt* an (extent 
throughout the organism in tlu5 lymphatic system and affects in so large a jwr cent 
of cases the lymphatic glands. 

Notwithstiinding the appanmt logical basis for such an assumption the demonstra¬ 
tion of any direct intlueiice of the leucocytes upon tlie tubcjrcle bacillus has proved a 
ditiicult matter and in the case of most investigations only negative results have been 
obtained. In the author’s experiments this matU‘r was h»sted in vitro by placing 
material from the lymphatic glands in cultures of tulajrcle bacilli. Such mat(;rial 
afU^r varying lengths of time was usihI for furtluT inoculation of ex|)i^rimental animals. 

When the substance of mesenteric glamls was us^mI in such tests it was found that 
animals inoculated with the mixture did not Injcome infectol with tulx^rculosis and 
showed no infiltration at the point of inoculation or changes in the corresponding 
lymphatic glands. The substance of the spleen and the. lymphatic glands apiiears, 
therefore, to exercise an imi)ortant influence in combining the hixins of tuliercle 
l>acillus in essentially the same manner desirrilied by Bru*gi‘r, Kitasatr>, and others. 
Tubende bacilli kept in contact witli such material for 22 days were not capable of 
producing any reaction at the i>oint of inoculation. 

Tuberculosis of the spleen in guinea pigs, C. Acuakd an<l P. Emilh-Wkil 
(Arch. Med. Kxpt. el Aimt. Path. [Paris], IS (1900), No. 1, pp. 71-84). —A number of 
types of splenic lesions were observed in tulierculosis in the guinea pig. The ordi¬ 
nary splenic tulwrculosis shows small granulations in the slightly congested paren¬ 
chyma. In another type the tubercles fuse, causing a filtration of the organ. Hem¬ 
orrhagic tulierculosis i.s also observed in some cases. In this type of the disease the 
spleen is much enlarged, weighing from 5 to 35 gm. 
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Experience with von Behring’s method of protective vaccination of cattle 
against tuberculosis, SciiuitiKKR ( Wohiischr^ Tierfieilk, u, Viehzuchtj 50 {1906)y No, 
7, pp. l:U-t28).—\oi\ r.L‘hrinK’8 method of vaccination aj^ainst tuberculosis has been 
in practical use for 3 years and the results obtained, therefore, give a good foundation 
for judging its effe(divt‘nesH. 

The author vaccinated 76 animals by this method without any bad effects, and on 
evidence of live tubertde bacilli were found in any of the animals which were subse¬ 
quently killed and «‘xamin<Ml. It is concluded, therefore, that a protective vaccina¬ 
tion of calvt^s iiiKler 4 montlis of age is capalde^of greatly increasing the resisting 
power hiwanl tul>erculoHis an<l in some (!ases checks slightly the development of an 
infe<*tion already existing at the time of vaticination. 

The prevention of tuberculosis in cattle, #7. Wilson {Dept. Agr. and Tech, 
Jnatr. Ireland Joar.y 6 {/90H), Xo. :iy pp.d00~d04). — ^Tuberculosis in cattle according to 
the author is chielly sprt;ad by m«‘ans of the air and food. Notes are given on these 
different iiu'tlioils of infection and on the prevalence of tulairculosis in England. It 
is estimattMl tluit from 5 to 10 per ctmt of the yearlings in England are infected, lOto 
20 [)er cent of 2-year olds, and 70 to 60 per cent of atliilt cows. Attention is called 
to the daiigiT from mammary tuberculosis in cows and to the use of tuberculin and 
other metlnxls in the <letection and eradication of the diseast'. 

Anthrax, I). Lant (AVr. Farnll. Xar. Agron. y Vvt.y err.y 1 {1905)y No, 6y pp, 
17S-J76). —Veterinarians in various parts of South Ameritta are frcxpiently called 
upon to deal with (mtl)reaks of anthrax. Tlie author ]>rt‘HentH a brief account of the 
course of the diseiisij and of the usual methods of vaccination to immunize animals 
against it. 

Immunization of the guinea pig and rabbit against anthrax, F. Marino 
{(Jompt. Rend. Soe. Rlof. 60 {1906)y Xo. 6y ]>p. 306-308). —in the author’s 

exiH^riments it was found po.ssihle to vac<‘inat(i guinea pigs against anthrax by means 
of subcutaneous injections of tlu‘ lirst vaccine. It was very difficult to produce 
imnumity, however, by intraperitoneal injections. 

(luinea pigs which withsto<sl repe.ah‘<l subcutaneous injections of a mixturo of 
anthrax au<l ijnweiitive serum from a rabbit or guinea pig frequently faileil to resist 
the minimum mortal <lose of the first vaccine. The normal serum of rabbits mixed 
with virulent anthrax arid injected hypo<lerini<*ally into guinea pigs protects them 
against the disease. 

The pathological anatomy of glanders, SciiUtz {Ztschr. Veterindrk.y IS {1906), 
Ah. Jy pp. 49~(U). —This statement was originally prepared in 1882, for the guidance 
of army veterinarians in <letermining erases of glanders and for use in diagnosing the 
disease from jiathologieal material sent to the veterinary school in Berlin. The 
article in its present form has Ihhmi recently revised ami brought up to date. 

Observations on normal and rinderpest blood, F. S. II. Baldrky {Jour. Trap. 
Vet. Sei.y 1 {1906)y Xo. i, pp. 47-69). —In a study of the normal blood it is found that 
the average numlK*r of re<l blood corpuscles was 7,21)8,484 pereu. mm. The number 
varied, however, from 5,6(X),0(X) to 9,100,000 and the number of leucocytes varied 
from 8,(K)0 to 18,000. 

In arriving at tlu>se averages a large numlier of counts were made. An'examina¬ 
tion was also made of the blood of animals which had been bled for the production 
of a proUxitive rinderiHist siTum. In these animals it was found that the average 
numl>er of reil blood corpuscles was 3,713,000 per cu. min. In animals actually suf¬ 
fering from rinderpest the mimlier of leucocytes increases rapidly, rising to 32,000 by 
the fourth day. The relative proportioii of the various elements in the blood is dis¬ 
cussed for otlier diseases as cotupare<l wdth rinderpest. 

Bedwater in cattle, A. E. Mkttam {Dejd. Agr. and Tech. Instr. Ireland Jowr,, 
6 {1906)y No. 2y pp. 248-360y pU. .V).—This disease, under various names, occurs in 
North and South America, Africa, Australia, various parts of Asia, and Europe. The 
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) 00(1 parasite which causes the ciist^ase is descrilxnl and notes are jfivt'ii on the 
>> inptorns of red water or Texas fever, A suininary account is also j?iven of some of 
the experimental work done in this country on this disease. 

Cattle tick investijjation, A. Mayku (/Voc. La. Sor. and Stockhreed. J,vsoc., 
pp, lOS-llo ).—Attention is called to the ^reat economic im|K)rtance of the 
cnttl(‘ tick. 

This pest not only stunts the development of catth* s(» that they fail to reach tlieir 
normal size, hut also r(*duces the market price of catth* raist^l Indow the ({uarantine 
line. On account of the fact that there are lar^e tick-fret^ areas below the cpianin- 
tin(» line cattle raistMl on such areas must l>e imiculated or ^rtidually infested with 
ticks in early life, otherwise tlu*v ar(‘ as susceptible to Tt‘xas f(‘vc*r as northern cattle. 
(Vuisidtu-able reliaiu(‘ is phuM'd in tin* u.sc* of p>od dips for destroying ticks, but 
attention is called to the (l(*sirability of systematic work in exterminating the tick. 

The etiology of pneumonia, Kii*s {Itrrfin. '/Vcnb*://. Writnsrhr., \o. .V, pp. 

1J9, lS(i). —Exc(‘llent opportunity was had for the siudy of this diseas(» in horses. 
It apj>eared as an infi‘ctioiis dist‘ase without special localization in tlu^ lungs, and at 
the outbreak of tin* symjaoms con.<idt*rahle catarrh was nott‘d in the upper part of 
the respiiatory passages, hut this was much l(‘ss pronouiu'ed than the catarrhal con¬ 
dition of tin* diKxlenum. Tin* temperature r(»se on the second day to 40.5° (k, 
hut fell to normal again within S days. 

The persistence of tetanus spores in the animal organism in a latent form, 

(r. rARozzi {i'entUL Uakt. [(’fc.], /. Aht.^ 40 {190(1), Son. pp. .iOa-oII; 4, pp. 

4ol~yhS ).—(hiinea pigs and rahhits were used in the experimenlH ri*ported in this 
]>aper, being inoculatt*d with virulent t(*tanus cultures which had b(‘en kept under 
aerobic conditions. Only 11 animals w (‘re used in tln^ experiments for tin* purpose 
of d( lermining whether and how long tetanus s]>or(*s remain in a latent conditi(Ui in 
inoculated animals. 

It was found iJossihU* to demonstrat(‘ tin* spor(‘s in all chs(*s in the livt*r, usually in 
tin* sple(‘n, hut, as a rule, not in tin* kidin‘ys. Tin* autlnw consid(*rs that these 
exp(*rim(‘nts d(‘m()nstrate tiiat tin* tetanus spor(*H j)ass into tin* general blood circula¬ 
tion from the jjoint of inoculation and bec(»me locat(*(l in various vital organs where 
they may ])ersist in a vindent condition for a long perhsl. When remov(*d from 
such organs they are ca[>ahl(* of pr<Mlucing very toxic cultur(*s. 

Infectious diarrhea of calves and liver disease of chickens, \. S. Mayo 
{Estar. (rnt. Atjmn. Cnha ('ire. pp. 4)- —Brh*f notes are given on tin* distribution 
of infectious diarrhea in cal\(*s tog(*ther with notes on the rate of mortality and anti¬ 
septic treatment to be adopt(*d in pr(*ventingthedis(*ase. For this purj>ose th(*author 
recommends creoliii. A diseas(^ of fowls known as little liver isdescrihed. The dis¬ 
ease is, however, not charact<*rize(l by lesions in the liver, hut by symptoms which 
closely n‘semhl(* those (»f rouj). In treating the di.*j(*ase the author recommends the 
use of potassium permanganate in water at the rate of 1 part to 00. 

Diseases of the stomachs in ruminants, J. L. Weiuj [Xaial Atjr. Jonr. and Min. 
Her . 9 (/90(f)f Xo. /, pp. 1-7). —('attle are susceptible to various digestive troubles on 
account of their tendency to eat various indigestible or otherwise harmful substances. 
In this w ay hair balls an^ formed in the stomach and actual lesions may be produced 
as the result of eating bones or other materials with sharp points. An aciiount is 
given of impaction of the omasum, gastritis, and jiarasitic irritation of the fourth 
stomach. In removing these parasitic worms the author re(*onimend8 the use of a 
mixture of 2 oz. areca nut and 80 grains of arsenic mfulo into 10 doses and given daily 
for a period of 0 days in bran. 

Enzyme in comstalke and their relation to cornetalk disease, T. M. Price 
( V. S. Dept. Agr.f Bur. Anhn. ladm. CHre. 84,pp- G6-75 ).— This is reprinted from the 
annual report of the Bureau for 1904 (E. 8. R., 17, p. 702). 

33747—No. 11—06-7 
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ObservatioiiB on BilharziosiB among animals in India, R. E. Montgomsrt 
(Jour, Trop. Vet. Sd.t 1 (1906), No. 1, pp. 15-46^ pis. The characters of the genus 
Bilharzia or Schistosomurn are mentioned in some detail. The form which occurs 
commonly in cattle is Schistosomurn bovis. 

Particular attention is given in this article to bilharziosis in the horse. The author 
had opportunity to make a number of post-mortem examinations on affected horses 
in the plains and hill regions. In addition to the blood parasite which is described 
as new under the name S. indicnmy various tapeworms, dukes, and roundworms were 
found as well as bots. Many of the cases under olyservation were complicated with 
surra. The abdominal cavity was found to l)e iif a state of general congestion, as 
well as the liver and pancreas. The intestinal trai't is also the seat of various patho¬ 
logical lesions. The blood parasite may best be obtained from the jyortal vein of the 
liver. 

A brief bibliography relating to blood parasites in the horse and ass is appended 
to the article. 

Prevention of sheep pox, D. D. (tArcia (Gac. Med. ZooL, SO (1906), No. 4, pp. 
51-54 ).— On account of the wide distribution of this disease the importance of prac¬ 
tical methods for its control is quite evident. The author calls attention to the use 
of a preventive and curative serum against sheep pox. 

Dipping as a means of preventing ovine diseases, F. A. Vkrney (Natal A(jt. 
Jour, and Min. Rec.y 9 (1906), No. 1, pp. 11, 12 ).— Since Amhhiommn hehrieum is the 
species of tick which is concerned in carrying heartwater, it is recommended that 
sheep be dipped for the destruction of this tick in order to control the disease. 

Sheep botfly, K. Thierry (Jour. Agr. l\at., n. ser,, 10(1905), No. S7,pp. S44, S45, 
fig. 1 ).— The appearance and distribution of this insect are briefly outlined. No 
curative nor preventive remedies are known which are practical and effective. The 
palliative measures usually recommended are briefly disiaissed. 

Some common parasites of sheep (Dept. Agr. and Tech. Instr. Ireland Jour., 6 
(1906), No. 2, pp. 295-299, ph. 2 ).— A discussion is presented of scab mite, sheep 
ticks, nostril fly, sheep maggots, and biting lice, remedies being recommended for 
the control of each one of these troubles. 

The life history of the twisted wireworms (Hsemonchus contortus) of 
sheep and other ruminants, B. II. Ransom (U. S. Dept. Agr., Bur. Anim. Indus. 
Oirc. 93, pp, 7, figs. 2). — The common stomach worm of sheep is described in its 
various stages and particular attention is given to a summary of its life history. 

It appears that the sheathed embryos of this parasite on grass in infested pastures 
are capable of great resistance toward cold and desiccation. It is evident, therefore, 
that the parasite is not destroyed in pastures by the cold weather of winter. The 
life history of this worm is comparatively simple. The eggs in the feces of infested 
animals hatch and the young crawl up the stems of grass where they become covered 
with the sheath and are later taken into the stomach of sheep in grazing. Feeding 
experiments were carried out which showed that the worm is in a condition to 
develop in the stomach of sheep when eaten along with grass. 

The best method of cleaning up infested pastures consists in burning the grass. 
It is quite uncertain how long a tim^ must be allowed for the starvation of th^e 
embryos and vermifuges can not be depended upon to expel the worms entirely 
from infested sheep. Experiments are in progress to test the method of raising 
lambs free from infection. 

Swine plague, Schmidt (Berlin. TierdrzU. Wchnschr., 1906, No. 61, pp. 866-869 ).— 
This is a controversial article in which attention is called to the more or less incom¬ 
patible claims made by various investigators and to the recent discoveries made by 
. the Bureau of Animal Industry in regard to a form of hog cholera caused by a filter¬ 
able virus. An editorial note is appended to the article in which it is stated that 



VETEBINABY HEDICIKE. 1117 

the Bubject of swine diseases was not discussed so thoroughly at the recent interna¬ 
tional veterinary congress as the diseases of other animals. 

The immunization againet swine plagrue by means of bacterial extracts, 
J. Citron {Ztschr, Hyg. u. In/ectionskrank., 52 (1906)^ No. pp. 238-262 ).—During a 
long series of experiments it was clearly shown that it is possible by means of a serum 
obtained from actively immunized rabbits to protect other rabbits, guinea pigs, and 
w'hite mice against doses of bacteria many times the fatal size. The serum of normal 
rabbits in smaller quantities did not increase the resisting power of animals into 
which it was inoculate<l. The author lielieves, therefore, that the existence of 
specific complements in the blood is shown beyond question. 

Through what agency is the Trypanosoma evansi carried over from one 
surra season to another? A. Lingard (Jour. Trop. Vet. Sri., 1 (1906), No. pp, 
92-112 ).—Surra is usually fatal in horses, asses, mules, camels, goats, sheep, rats, 
dogs, and buffaloes. In cattle, however, both in the plains and hill breed, the dis¬ 
ease when uncomplicated frequently terminates in recovery. 

Cattle may carry the blood parasite for long periods, at least exceeding a year, 
and are, therefore, the only domestic animals found by the author to be capable of 
resisting spontaneous inoculation with trypanosomiasis. It is important, therefore, 
to determine whether cattle affected with this chronic form of the disease are agents 
in its transmission. Asa result of the author’s investigations it was found that the 
bltxKl of cattle affected with the chronic form of the disease, when inoculated into 
susceptible horses, causes fatal cRses of trypanosomiasis, and from such cases the 
rapid dissemination of the disease may occur. 

Camels may also carry the disease for from 9 to 12 months and their blood is like¬ 
wise pathogenic for horses. It is also found that dogs and cats are susceptible to the 
disease carried by camels. It is probable, although not definitely demonstrated, 
that various other wild carnivorous animals may he the agents in carrying the disease. 
The most rational system of controlling the disease, in the author’s opinion, consists 
in the destruction of all affected hoTses in which the disc^ase o(;curs in a virulent form. 

Tibarsa surra, II. T. Tease (Joxlt. Trop. Yet. Sci., 1 (1006)^ No. i, pp. 70-91 ).— 
Camels have long l>een known to be susceptible to surra and considerable attention 
has been given to a study of this disease, with particular reference to its relation to 
other similar blood diseases. As a result of the author’s investigations it is concluded 
that the form of surra whic'h occurs in camels is due to Trypanosoma evami, the same 
species which occurs in horses. The disease is often found affecting camels, horses, 
and mules in the same locality and is apparently due to the same cause. 

A specific serum for Trypanosoma brucei and its effect upon T. gambiense, 
F. K. Klbine and B. Mollers (Ztschr. Hyg. u. Inferlionskrank., 52 (1906), No. 2, pp. 
229-237 ).—A serum was obtained from asses infected with T. brucei, which protected 
mice against fatal doses of this organism. It was observeil, however, that the serum 
did not i)rotect the animal from which it was obtained. Actively immunized trypa¬ 
nosomes inoculated into normal animals soon lost their immunizing property, so that 
a specific serum was found to be more active in the case of such animals. The serum 
showed considerable difference in its effect upon T. brucei and T. gambiense. 

The action of brilliant green on the trypanosomes of nagana, H. Wbndbi/- 
STADT and T. Fellmer (Ztschr. Hyg. u. In/ectionskrank., 52 (1906), No. 2, pp. 263-281^ 
pi. 1 ).—^Brilliant green was administered subcutaneously in doses of 1 cc. in solution 
in the proportion of 1:200. 

It was found that when experimental animals were thus treated the trypanosomes 
in the blood were soon affected to such an extent that they would not cause infec¬ 
tion when inoculated into another animal. In the course of time brilliant green 
causes the entire disappearance of trypanosomes in the blood of rats, monkeys, and 
other experimental animals. The addition of small quantities of arsenic increases 
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this action. In the process of disintegration of trypanosomes in the blood under the 
influence of brilliant green a number of peculiar developmental forms were observed. 

Piroplasmoses, L. Panisset {Rev, Qen, MPd. TV^., 7 {1906)^ No, 75j pp. 113-1^7y 
fig, 1) .—The distribution of these diseases throughout the world is briefly outlined, 
and descriptive notes are given on piroplasmoses in sheep, horses, and dogs, with an 
account of the symptoms and lesions in each case, etiology of the various forms oP 
the disease, the agency of ticks in transmitting the disease, an(^ immunization by 
means of vaccine and serum. 

Piroplasmosis complicated with horse sickness, Theiler (Rev, (ihi. MPd, 
VPt,y 7 (1906), No, 76, pp, 173-JSl),—Brwi notes are given on the occurrence of piro¬ 
plasmosis among horses after inoculation with the virus of horse sickness. The 
development of piroplasmosis was due to the use of infected blood. 

The treatment of nail pricks of the horse’s foot, E. L. Moore (South Dakota 
Sia. Bui. 95, pp. Attention is called to the fact that even slight injuries to 

the foot may develop serious complications on account of the fact that the foot is 
constantly in contact with the dirt w'hich may carry bacteria. 

In treating cases of nail pricks, followc<l by the formation of pus, the author 
obtained excellent results by cleansing the hoof with soap and water, paring away 
the horn of the hoof from around the affected part, then washing the part in a solu¬ 
tion of corrosive sublimate, after which a piece of absorbent cotton is placed on the 
hoof and the whole firmly bandaged and covered with a thick coating of tar. A 
little cotton is allowed to extend above the tar bandage, and the (‘orrosive sublimate 
solution may be applied daily without removing the bandage. This bandage should 
be left in place for from 7 to 10 days without being disturbed. Detailed clinical 
notes are given on a number of cases. 

Poisoning of horses by Ornithogalum thyrsoides, D. Hutciieon (Agr. Jour. 
Cape Oood Hope, ^8 (1906), No. 2, pp, 165-172, pi. 7).—A report was previously 
made on the death of horse.s from eating this jjlant and experiments were made in 
feeding dried plants which proved to be exceedingly jxusonouH. Further experi¬ 
ments were carried out in feeding the fresh green j)lant, and these exjH^riments 
furnished the basis for the present article. It was found that two i)Ounds of the fresh 
plant w’ere sufficient to caust^ death in ponies within 2 days. The symptoms of poi¬ 
soning are briefly discussed and notes are given on the distribution of the plant. 

Examination of the Western Australian poison plants, E. A. Manx (Jour, 
Dept. Agr, West. Aust., 12 (1905), No. 6,pp. 550-561, pis. .7).—Chemical analyses W’erc 
made of various poisonous plants, including (lastrolobium nilycinuui and other species 
of this genus, as w^ell as species of Oxylobium, i)articular attention being given to the 
first-named species. An alkaloid known as cygnin was isolated and was used in phy¬ 
siological tests with guinea pigs. It was found that this alkaloid was fatal for ordi¬ 
nary guinea pigs in hy|X)dermic doses of to of a grain. 

The rabies corpuscles of Negri, J. Schikfmann (Ztschr. Jfyg. u, Infectionskraak., 
62 (1906), No. 2, pp. 199-228 ).—Ah the result of an extensive study of these bodies the 
author found that at times they may not be present in the medulla or spinal cord. 
They are subject to considerable variation with regard to their structure, distribu¬ 
tion, and occurrence in the hippocampus and cerebellum, but this variation is inde¬ 
pendent of the incubation period and number of inoculations which have been made 
with the virus. After repeated passages of the virus Negri^s corpuscles may l>e 
entirely absent in the hippocampus and cerebellum. 

The tapeworms of American chickens and turkeys, B. H. Ransom ( U. S, 
Depi, Agr., Bur. Anim.. Indus. Circ. 85, pp, 268-285, figs. 51).—This is reprinted from 
the annual report of the Bureau for 1904 (E. 8. R., 17, p. 704). 
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Irrigration investigations (Kansan Sta. 1905^ pp. 26 - 41 )• —This gives the 

results of investigations of irrigation at Fort Hays and Garden City, Kansas, carried 
on in cooperation between the Kansas Station and this Office. An account of this 
work was also given in Bulletin 158 of this Office (E. S. R., 17, p. 705). 

Report of the reconnaissance of the Vaal River, F. A. Hurlby (Pretoria: 
Transvaal Irruj. and Water Supply Dept., 1905^ pp. A'T i 76^ pis. 20 ).—This report 
contains “preliminary descriptions and approximate estimates of the most favorable 
irrigation schemes practi(‘able“ from Vaal River in South Africa, a stream with an 
annual discharge of about 2,500,000 acre-ft., of which about 05 jxjr cent passes during 
March floods. 

Six projects are iiiclu<led, the two most urgently recommended irrigating 11,800 
acres in the Transvaal and 27,800 acres in Orange River Colony. The third and 
fourth projects would irrigate 60,0(K) and 20,(XK1 acres, respectively, wdiile the fifth, 
which w’^ould involve an expenditure of about ^25,000,000, would irrigate 400,000 
acres, an undertaking not to be consi<lere<i at present. The sixth project inv()lves 
only Cape Colony land and is an exi)etisive storage project not fully worked out as 
yet. The estimated costs per acre runs as follows: $77, $08, $76, $96, $50-60, and 
$ 112 . 

The annual water rah^ assumed is $5 to $7.50 per acre, and the increment in value 
of land $50 to $75 per acre. Maintenance charges are assumed to be alx)ut one-fifth 
of the water rentals, and the net return on the entire investment is estimated as about 
6 l)er cent, except in the sixth project, where it is but 3.3 per cent. If the total 
increase in value of the land is de<lucted from the cost of the j)rojects the estimated 
earnings run 126, 24, 14, 31, and 6 per cent, the fifth project not Ix^ing includc^d. 

The duty of waUir is estimated on the biusis of the severest possible system of crop¬ 
ping with a 3-ycar rotation of wlieat, tobacco, vetches and rye, potatoes, l>eets and 
roots, vetches and rye, tobacco, and potatoes. It is further 8U[>posed that each irri¬ 
gation will be 4 in. in depth and that in all 17 irrigations will be required in 3 years, 
the time of sowing and rainfall being considered. Allowing for 60 per cent loss, 
1,000,000 cu. ft. of water must be stored annually for each 5 acre.'^, or about 150 acres 
I)er cubic foot ^xjr stu’ond for a 9-months’ season, allowing 20 i)er cent for roads and 
waste lan<l. In order to meet the possible nniuirement of a 4-in. irrigation of the 
whole area in one month, the estimates for canals are on the basis of 100 acres ix‘r 
cubic foot per second. These estimates are reasonable when compared with the 
usual duty of 100 acres per cubic; foot per second in Egypt, 100 to 300 in India, 120 
and 150 under two California canals, and 150 in Spain arnl Italy. 

In reviewing the subject of water rates the author cites as examples tracts in Gape 
Colony where land and water rent for $20 to $22 per acre, while in India the rate is 
about one-tenth and in Egypt one-seventh of the gross value of crops produced. 
Regarding the Reclamation-Act projects in the United States he says: “It would 
seem that the rates have bc?en pitched very low to attract settlers.” The rate assumed 
on the Vaal of $5 per acre is believed to be less than one-tenth the value of a crop of 
wheat and corn, the least valuable crops likely to be grown. The total cost to the 
renter, assuming 6 per cent interest on the value of the land, is considered reason¬ 
able, since it falls under $12.50 per acre annually. 

A note by the director of irrigation, W. L. Strange, is included, in which it is stated 
that $15,000,000 in produce was imported into the Transvaal in 1904, showing a g(X)d 
market for irrigatecl products. He |)oints out that the financial failure of irrigation 
works has usually been due to slow settlement, and that hence large works should 
be built by the State, which can afford to wait for returns in the form of general 
prosperity, and that the.development of irrigation works should not outrun the nor¬ 
mal settlement of the country. 
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Agriculture in the valley of the Ahr, H. Dupays and L. Lebrun (Jout, Agr, 
Ftai.y n. aer., 11 {190$')^ No. 8^ pp. Ml-^48y figs- 5).—This article describes briefly 
irrigation practice in the valley of the Ahr. The irrigation works are simple. The 
ditches are usually made with rectangular cross section in order that they may take 
up no more room tlian is necessary. Water is carried in rectangular flumes made of 
galvanize<l iron supported on I-beams. The water is used on meadows, the charges 
for water being 20 marks i>er hectare per year. 

Pumping machinery at Mildura {Impl. qnd Mach. Rev.f SI {1906) ^ No. S79j 
p. 1406). —At Mildura, Victoria, water is pumped for 8,000 acres of land. The water 
is raised at three separate lifts, 20, 25, and 25 ft. Water is pumped at the rate of 
26,000 gal. per minute. As a rule there are five irrigations during the year, each 
lasting 28 days, and the pumps are run at a cost of $300 per day, or about $42,000 
per year. The fuel is wood. The costs are met by a water tax which varies from 
30 to 40 shillings per acre for the land covered. The land receives an average depth 
of about 22 in. per annum. 

A Hawaiian pumping plant for irrigation {Engin. AVc., 63 (1906)f No. 10, 
p. 360). —A description of a plant utilizing a small mountain stream by means of 
impul.se wheels and an electric power plant. A method for regulating the speed of 
the dynamo, motor, and pump has been adopted so that the efficiency is not impaired 
when the supply in the hills is short. Larger impulse wheels are then used, giving 
a slower speed to the generator. With an automatic device to keep the field con¬ 
stant the voltage and cycles are diminishetl in proportion, the motor then falling off 
in speed without decreased efficiency. 

Canals and ditches, M. Ringblmann {Jour. Agr. Prat., n. scr., 11 {1906), No. 7, 
pp. ^210-212, Jigs. 8). —This article summarizes foreign and American measurements 
of percolation of water from ditches, and discusses methods of prevention of losses 
in canals used for carrying water. It describes methods of preventing seepage losses, 
including concrete lining, masonry lining of ditches with rectangular cross sections, 
and the use of flumes. 

The Belle Fourche dam. Belle Fourche project. South Dakota, B. F. Wal¬ 
ter {Engin. Rec., 63 {1906), No. 9, pp. 307-310, jigs. 7). —This dam is one of the largest 
earth dams in the United States, Ijeing over a mile in length and containing 1,600,000 
cu. yds. The details of the wasteway, conduits, and gates are described in detail. 
An unusual feature is the proposed concrete-block facing laid over gravel in lieu of 
riprap. 

The Belle Fourche irrigation works. South Dakota, W. W. Patch {Engin. 
Neivs, 55 {1906), No. 8, pp. 210-212, Jigs. 5). —A brief account of the project, with a 
description of the more important structures used. 

The drainage of earth roads {Engin. Rec., 63 (1906), No. 18, pp. 664-666 ).— 
This is an abstract of a bulletin on this subjecit by Prof. Ira O. Baker, published by 
the University of Illinois. 

It is recommended that tile drains be laid at the side of the road at a depth of S 
or 4 ft., such a drain on one side of an ordinary country road being held to be suffi¬ 
cient. The drain might be more effective in the middle of the road, but the expense 
of putting it in would be so much greater that a drain at the side of the road is pre¬ 
ferred. There is no limit to the steepness of the grades on which tile drains may 
be used, but the grade should not be less than 2 in. per 100 ft. It is important that 
the tile drains should have a free outlet. The cost of putting in 5-in. tile drains is 
given as $200 to $250 per mile. 

Side ditches are necessary whether the tile is used or not. These should be broad 
rather than deep, with easy slope toward the road in order that vehicles may not be 
harmed if they get into these ditches. Water should not be carried long distances in. 
these side ditches, but outlets should be provided at short intervals. Roads should 
be crowned sufficiently to provide for rapid surffu^e drainage into the side ditches* 
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Where the roads are in excavation catch waters should be provided to keep drainage 
water off of the road. For maintaining the surface of roads in good condition, har¬ 
rowing or dragging with a railroad rail, heavy timber, or split log is recommended. 

The mixing of concrete, E. McCulixjuoh (Sci, Amer, Sup., 61 {1906), No. 1580, 
pp. 25S16-25S18), —The author states briefly the advantages of concrete oyer stone, 
calls attention to the necessity of thorough mixing, and compares hand mixing with 
various types of mechanical mixers. He favors the cube mixer. 

Report of the commission on alcohol appointed by the minister of finance 
{Jour. A(jr. Prat., n. ser., 11(1006), No. 15, pp. 454i 455) . —This commission, appointed 
to inquire into proj^er legislation for controlling the manufacture and sale of alcohol, 
recommended in regard to denaturized alcohol that: (1) In order to avoid adulter¬ 
ation the dealers should l)e required to label their goods in a conspicuous manner 

denaturized alcohol, guaranteed 90 degrees; (2) denaturized alcohol should have 
the benefits of reduce^i rates of transportation granted to refined petroleum; (3) that 
the vessels for denaturized alcohol which are returned empty to the shipper should 
be itarried free on the state railroads, or pay the rates charged for merchandise of 
the fourth or fifth class on private lines; (4) so far as possible the formalities observed 
in the distribution, storage, and sale of denaturized alcohol should be simplified. 

MISCELLANEOUS. 

Sixteenth Annual Report of Arizona Station, 1005 (Arizona Sta. Rpt. 1905, 
pp. 26). —This contains the organization list of the station, a review of the work of 
the station during the year by the director, a financial statement for the fiscal year 
ended June 30, 1905, and departmental reports, some of which are noted elsewhere. 

Annual Report of Idaho Station, 1905 (Idaho Sta. Rpt. 1005, jyp. This 
includes a financial statement for the fiscal year ended June 30, 1905, a report of the 
director on the work and publications of the station during the year, and experi¬ 
mental work and meteorological observations abstracted elsew^here in this issue. 

Eighteenth Annual Report of Indiana Station, 1905 (Indiana Sta. Rpt. 1005, 
pp. 46). —This consists of the report of the director and heads of departments, a list, 
of perioilicals received by the station library, a subject list of the bulletins of the sta^ 
tion to date, and a financial statement for the fiscal year ended June 30, 1905. The 
report of the director contains a list of the cooperative experiments in progress July 
1, 1905, and the report of the chemist an analysis of a sample of cattle food which 
was found to contain 96.73 per cent of sodium chlorid. The report of the horticul¬ 
turist is noted elsewhere. 

Eighteenth Amnual Report of Kansas Station, 1905 (Kamos Sta. Rpt. 1905, 
pp. 55). —This contains a financial statement for the fiscal year ended June 30, 1905, 
a report of the council including abstracts of bulletins issued during the year, brief 
summaries of the work of the different departments not reporte<i upon in bulletins, 
a report on the work of Fort Hays Branch Station, a statement concerning coopera¬ 
tive experiments with this De}mrtment, a subjec't list of station publications issued to 
date, and an index to the rei>ort and the bulletins issueil during the year. 

Fourteenth Annual Report of Kentucky Station, 1901 (Kentuchf Sta. Rpt. 
1901, pp. XV 308). —^This report, only recently issued, contains a financial state¬ 
ment for the fiscal year ended June 30, 1901, brief reports of the director and heads 
of departments for that year, mi^ellaneous chemical analyses and meteorological 
observations noted elsewhere, and reprints of Bulletins 91-97 of the station on the 
following subjects: Enemies of cucumbers and related plants (E. 8. R., 13, p. 368); 
experiments with potato scab (E. S. R., 13, p. 360); the food of the toad (E. S. R., 
13, p. 325); grapes (£. S. R., 13, p. 355); diseases of nursery stock (E. S. R., 13, p. 
571); rabbits and their injuries to young trees (E. S. R., 13, p. 531); wheat (E. S. R., 
13, p. 737); commercial fertilizers (£. S. R., 13, p. 730); the Hessian fly (£. S. K., 
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13, p. 968); dangerous mosquitoes in Kentucky (PI. S. R., 13, p. 971); poisonous and 
edible mushrooms (E. S. R., 13, p. 920), and commercial fertilizers (E. S. R., 13, p. 
035). 

J^teenth. Annual Report of Kentucky Station, 1902 [Kentucky SUu Rpt. 
iOOSy pp, XVl-{-S49 ).—This contains a financial statement for the fiscal year ended 
June 30, 1902, a report of the director on the work of the station, including the fei« 
tilizer and food-control work, miscellaneous tihemical analyses and meteorological 
observations noted elsewhere, and reprints of Bulletins 98-104 of the station on the 
following subjects: Kentucky fomge plants (E. S. 4i., 14, p. 241); experiments with 
oats (Pi. S. K., 14, p. 242); insj)ection and analyses of foods (PI S. R., 14, p. 277); a 
comparison of feeds for j)igs (PI S. R., 14, p. 283); analyses of commercial fertilizers 
(1C. S. R., 14, p. 658); Hessian fiy experiments (E. S. R., 14, p. 987), and analyses of 
commercial fertilizers (E. S. R., 14, p. 953). 

Eighteenth Annual Report of Louisiana Stations, 1905 [Jjoumana Stm. 
Rpt, 190/}jpp. S!i ).—This contains reports of the Sugar Station at Audul)on Park, New 
Orleans, the State Station at Baton Rouge, and the North Louisiana Station at Cal¬ 
houn; statements concerning the work of the State geological survey and the United 
States Geological Survey in the State, and a financial statement for the fiscal year 
ended June 30,1905. 

Finances, meteorology, index (Mahie Sta, Rid. pp. VII ).—This 

bulletin consists of meteorological observations noted elsew here, a financial state¬ 
ment for the fiscal year ended June 30, 1905, an index to the station reports for 1901- 
1905 and to bulletins 112-124, which collectively make up the twenty-first annual 
report of the station, and announcements and notes concerning the station. 

Eighteenth Annual Report of Michigan Station, 1905 {Mirfnyan Sht. Jipi. 
1905f pp. 81-5/i9 ).—This contains a financial statement for the fisc^al year ended 
June 30, 1905; reiK)rts of the director and heads of departments, summarizing briefly 
some of the results of experiment station work <luring the year; meteorological 
observations noted elsewdiere; and reprints of Bulletins 217-231 and Special Bulle¬ 
tins 24-33 of the station, which have already been noted. 

Report of work at McNeill Branch Station, 1904, E. B. P'erris [MiMmippi 
Sta. Bui. 87jpp. 16 ).—Brief notes are given on weather conditions during the year 
and experiments with fruits, vegetablas, and field crops are reported. The experi¬ 
mental work is abstracte<l elsewhere in this issue. 

Eighteenth Annual Report of Vermont Station, 1905 [Vermont Sta. Rpt. 
1905^ pp. ^4^5-466).—This includes the organization list of the station, a brief 
announcement concerning the station, a financial statement for the fiscal year ended 
June 30, 1905, a report of the director, abstracts of Bulletins 109-116 of the station 
issued during the year, and numerous articles abstracted elsewhere in this issue. 

Abstract of Eighteenth Annual Report, 1905 (Vermont Sta. Bui. 119y pp. 
19-64ifig> 1 ).—This is a r4sum6 of the annual report of the station noted above. 

Crop Reporter [U. S. Dept. Agr.y Bur. Statu. Crop Reporter^ vol. 7, Nos. 11, pp* 
95-102; 12, pp. 103-110 ).—These numbers contain the usual statistics on the condi¬ 
tion of crops in the United States and foreign countries and special articles on 
imported tobacco, exports of butter, imports of agricultural products into the United 
Kingdom, damage to the Cuban tobacco crop, the British market for Indian corn, 
and other topics. 

Experiment Station Work, XXXIV [U. S. Dept. Agr., Ihrmeri^ Bui. 261, pp. 
32, Jig. 1). This number contains articles on the following subjects: American sugar- 
beet seed, stimulants for seeds, profits from spraying potatoes, winter-injured fruit 
trees, durum wheat, fertility of eggs, indoor v. outdoor feeding of steers, roughage 
for steers, cheap dairy rations, and cotton-seed meal for liogs. 
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Colorado College.—A short course in horticulture was provided for by the State 
board of agriculture at its last meeting, to be held at Delta some time during the 
coming winter. This was done with the understanding that there would be at least 
fifty students regularly enrolled. One hundred have already signed the enrollment. 

Delaware Station.—At a recent meeting of the lx)ard of trustees A. T. Neale was 
relieved of duty as director of the station, and was apiK)inted in charge of the 
departments of agronomy and animal husbandry. This change went into effect 
July 1. A successor to Dr. Neale as director has not yet l)een elected. 

Georgia Station.—Tinder the provisions of the Adams Act, the station proposes to 
inaugurate two new departments, i. e., departments of plant breeding and pathology 
(K. J. H. De l^^acli, of Atliens, (la., in charge), and of bacteriology. J. F. Monroe, 
of (hielph, Ontario, and P. N. Flint, of Cement City, Mich., have been made a.«sist- 
ants in the departments of horticulture and animal industry, respectively. 

Idaho University and Station.—Work is in progress on the new agricultural build¬ 
ing, which is to be a brick structure 05 by 12.' ft. in size and 8 stories high. The 
building will afford accommodations for the agricultural work of the university as 
well as the experiment station. 

The i)eoi)le of Caldwell have donated 320 acres of land for an auxiliary station,^’ 
where experiments may l)e carried on under irrigation and dry-land fanning. 

Illinois University and Station.—The agricultural building at the university is under¬ 
going an overhaiding to secure space made necessary by the unexpected increase in 
students and by the demands of the station. The dairy department is now occu¬ 
pying the rcM^ms made vacant by the removal of the household science department 
to the woinan^s building; the s^tock-judging room is being flooretl to provide an addi¬ 
tional class room, and laboratories throughout the building are to be doubled in size. 

A farm mechanics building, 1(X) ft. square and 2 stories high, is being erected. 
This will enable the entire southeast wing, which has been used for the farm 
mechanic's work, to be fitted up for soil physics and crop work. When the agri¬ 
cultural building was erected there were but 19 students in agriculture and 7 
instructors and investigators. Now the students have increased to 4.30, and there are 
44 employees in the college and station—all within the space of 6 years. 

Loniiiana University and Stations.— E. Rosenthal, from the agricultural college, 
Madison, Wis., has been elected dairyman of the station at Calhoun. * J. G. Lee, jr., 
of the class of 1906 of the university, has l)een plaml in charge of feeiiing experi¬ 
ments at the station at Calhoun. H. R. Fulton has l)een elected to the position of 
plant pathologist at the station at Baton Rouge. Mr. Fulton is a graduate of the 
University of Mississippi, took his master’s degree at Columbia, Mo., and has lx.'en 
taking work at Harvard the past year. H. J. Milk, of Watertown, N. J., has been 
elected bacteriologist of the stations, and will devote his time to the investigation of 
animal diseases. 

The legislature passed a bill giving $50,0(X) for a new chemical laboratory for the 
university. The foundation is now being laid for a building to be devoted to experi¬ 
mental engineering. 

Mitioari Station.—Leonard Haseman, recently connected with the Florida Univer¬ 
sity and Station, has been api>ointed assistant in entomology. C. R. Crosby, 
assistant in entomology, has gone to the New York Cornell Station. 
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Cornell Vnivenlty and Station.—T. L. T-iyon, of the Nebraska University and Sta¬ 
tion, has been appointed agronomist in the station. W. A. Stocking, jr., for several 
years past connected with the Connec^ticut College and Storrs Station, has been 
elected assistant professor of dairy bacteriology in the college of agriculture. 

The next winter dairy course at the university will open Thursday, December 6, 
and close Wednesday, February 27, 1907. This is about four weeks earlier than the 
course has been started hefetofore. The change is made possible by the new dairy 
building and increased number of instructors for next year, which will permit both 
the long and short courses to be in progress at fhe same time. Nine-tenths of last 
yearns class expressed tliemselves in favor of the earlier date. 

Oklahoma College and Station.—At a recent meeting of the board of regents, A. T. 
Kruse, of Geary, Okla., appointed to succeed H. G. Beard, resigneii, was elected 
treasurer of the board. Fu H. Riley was relieved of station work to give all of his 
time to the school of agriculture and domestic economy. Roy C. Potts, a graduate 
of the Michigan Agricultural College, was appointed assistant in dairying in the col¬ 
lege and station, vice C. H. Tourgee. 

T'oxas College and Station.—John A. Craig resigned his }X)8ition as dean and direc¬ 
tor July 1, and will give his attention to stock raising. 

Vermont TTniversity and Station.—N. J. Giddings,'a graduate in the agricultural 
department of the class of 1906, has been elected assistant botanist in the station to 
succeed W. J. Morse, who, as previously noted, resigned to accept a position at the 
Maine Station. IT. A. Edson, a graduate of the chemical department of the class of 
1906, assumes some of Profeasor Morse’s college duties, and incidentally does some 
work for the station along l)Otanical lines. 

Virginia Station.—A large experimental orchard of dwarf apple trees on Doucin 
stocks was planted the past spring to determine the value of dwarf trees for commer¬ 
cial work. This orchard contains representatives of all the leading commercial vari¬ 
eties. This is the first orchard of its kind in the South, and the outcome is awaited 
with interest. The value of dwarf trees in relation to the horticultural oi)erations of 
pruning, spraying, and harvesting is obvious, but questions of yield and hardiness in 
this climate are unsettled. 

Extensive cooperative investigations relative to tobacco have been arranged for 
between the Bureau of Soils of this Department and the station. B. G. Anderson 
and W. L. Owen, graduates of the college of agriculture, have lyeen api^inted as the’ 
station’s representatives to take charge of the cooperative work in the dark-tobacco 
belt at West Appomattox and in the light-tobacco belt at Chatham. 

U. S. Department of Agrionltnre.—Dr. C. F. Langworthy, who has long been asso¬ 
ciated with the nutrition investigations assigned to this Office, formerly directed by 
Prof. W. 0. Atwater, has been given general charge of this work, under the super¬ 
vision of the director of the Office. 

Dr. Ulysses G. Houck has been selected to have immediate charge of the new meat 
inspection work in the Bureau of Animal Industry. Dr. Houck was formerly a 
traveling inspector in the field. He will hereafter be located in Washington. 

Dr. R. P. Steddom, chief of the Inspection Division of the Bureau oi Animal 
Industry, will have immediate charge of the work on tick eradication provided for 
in the new appropriation act, and of the field work on the eradication of scabies in 
sheep and cattle. 

Dr. Charles A. Browne, jr., recently chemist at the Louisiana Sugar Station at New 
Orleans, has been appointed chief of the sugar laboratory in the Bureau of Chemistry, 
this Department. He entered upon his duties early in July. 

A. J. Pieters, in charge of the seed and plant introduction in the Bureau of Plant 
Industry of this Department, has announced his intention of resigning from the 
Department service in the early fall to engage in private business. 
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Cooperative Experiment Aesociation of the Great Plains Area.—The first annual meet¬ 
ing of the Cooperative Experiment Association of the Great Plains Area was held 
at Lincoln, Nebraska, June 21-22, 1906. This association consists of those members' 
of experiment stations who are interested in field-crop work in the States of North 
Dakota, South Dakota, Nebraska, Oklahoma, and the north of Texas, together w ith 
representatives of the Bureau of Plant Industry of this Department who are inter- 
eMed in experiments in crop rotation and tillage in that region. The asscxiiation 
was organize<l at the time of the annual convention of the Association of American 
Agricultural Colleges and Experiment Stations at Washington in 1905, with B. T. 
Galloway as president and E. C. Chilcott as secretary. ^ 

This first annual meeting at Lincoln was a very successful one, both in point of 
attendance and the interest and enthusiasm manifested. Eleven members of the 
Department of Agriculture were present and about fifteen experiment w^orkers. 
The following were among the papers read: Effect of Crop Rotation on Soil Fertility, 
J. H. Shepperd, North Dakota; Comparative Value of Corn and Summer Fallow' in 
Alternation of Wheat, John S. Cole, South Dakota; Drought Resistance of Sorghum 
Crops, A. H. Leidigh, Bureau of Plant Imlustry, Amarillo, Texas; Seed Selection 
F^ssential in Crop Production under Semiarid Conditions, W. II. Clin, Colorado; 
Proposed Physical Investigations in connection with the Cooi)erative Cultivation 
Experiments, L. J. Briggs, Bureau of Plant Industry; Crop Production in Western 
Kans&«<, O. H. Elling, Fort Hays, Kansas. These papers and many other subjects 
of similar nature w'ere infornj^lly <liscus8ed. 

The visiting ineml)ers were given an opportunity of seeing the work of the Ne¬ 
braska Staticm, and a luncheon w as tendered them by the Lincoln Commercial Club. 
Director E. A. Burnett was elected president for the ensuing year, and E. C. Chilcott, 
reelected secretary. Manhattan, Kansas, was chosen as the place of holding the 
next summer meeting. 

Society for Hortioultaral Science.—At the Cornell meeting of the society, June 27 
and 28, W. T. Macoun spoke on The Relation of Winter Apples to Hardiness of the 
Tree. To withstiind a te.st winter at Ottawa, a tree or shrub must ripen its wood 
early. Winterkilling is liable to be more severe after a season w hen the growth has 
l)een strong than when it has been short. The more moderate the climate w here a 
variety originates, the less resistant is it to winterkilling. The hardiest varieties of 
apples are those that have originated in Russia and are summer or autumn varieties. 
This is because they ripen their wood most thoroughly, whereas winter varieties 
continue growth later in the season. The basis for the production of the desired 
winter apple for the North should be a variety which has w ithstood test winters in 
a .similar climate and is also the latest keeper of such varieties. 

William Stuart presented a general discussion of the use of anesthetics in the forc¬ 
ing of plants, and summarized his owm exi)eriments with rhubarb. (See E. S. R., 
17, p.. 250.) 

In a paper on Pollination Methods, S. W. Fletcher presented a symposium of his 
own experience and that of a considerable number of other plant breeders. The 
ideal time to emasculate blossoms is as late as possible before the anthers dehisce, 
but may be done when the buds are still quite small. If complete accuracy is not 
essential, and when working on blossoms that do not mature stamens and pistils 
simultaneously, the blossoms need not be emasculated. In crossing, select mature 
trees of moderate growth and perfectly sound. On such trees select buds borne high 
up on the outside of the tree on well-nourished branches on the side of the tree oppo¬ 
site from the direction of severe prevailing winds. As to the instruments for emas¬ 
culating, in the majority of cases a small scalpel is to be preferred, especially for the 
stone and pome fruits. As to the location of the cut, the majority opinion is that it 
should be made at the insertion of the stamens above the nectary, though the author 
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himself prefers to make it as IhkIi up as pobMblc*. Tiic baUist lime to pollinate is near 
the beginning of the receptive condition of the pistils or j^erhaps twenty-four hours 
before. A receptive stigma usually glistens when it (’at(‘hes the sunlight and in most 
fruits it is beginning to be slightly brownish. Brush pollinating is often most pra'vV 
ticable when many blossoms must l)e pollinated in a short time, hor our common 
trees, however, some workers use the thumb or forefinger. As to the percentage of 
successes, seven pollinators of experience placed their averages variously at from 50 
per cent down. ^ 

Some j)ha8es of pollination were presented by X. 0. Booth. The period during 
which fresh pollen is available for study may be lengthened by forcing twigs in the 
laboratory. If pollen is taken from the orchard at the normal blooming season it is 
advisable to t.ake twigs with still unopened buds and let them oj>t*n indoors. This 
assures freedom from foreign pollen. Wry few apple varieties have the pollen all 
good and none so far all bad, nio.st varietie.s showing different proportions of mixed 
forms. Pollen from the same tree may <liffer with the condition of the tree. Tomp¬ 
kins King and Ksopns Sjjitzenhurg among others have notably weak pollen and are 
successfully raise<l only in neighborlioods where conditions are favorable for pollen 
production. Varieties with particularly strong pollen, as .lonathan and Kalis, are 
of wide adaptation and are often liable to overbear, the fruits being consetjuently 
undersize. 

F. W. ('ard presented a symposium of exj)erience as to the advantage of double¬ 
working api)les on vigorous stocks. The value of top-^'orking to iiu;rcase hardiness 
of stock in a trying climate is unquestioned. It markedly reduces injury from certain 
diseases. Northern Spy, especially, promises to reduce injury from the woolly aphis 
in the South. Weak-growing varieties are benetited by the practice. Early bear¬ 
ing can be promoted by top-working on a weak stock, although at the expense of 
product!vene.s8 and doubtle.ss of longevity. But lor ordinary varieties in favorable 
regions the advantages of top-working are outweighed by the (Ii8advantage.s. 

Earle J. Owen discussed The Importance of Selection in JMant Breeding, citing 
several striking examples of its application. * 

L. 0. Corbett raised the (luery, What is to be the f'uture Application of the Term 
Horticulture? To the already recognizeil subdivisions of horticultural interests in 
America, namely, olericulture, pomology, floriculture, and landscape gardening, the 
author would add plant breeding and plant propagation. Under the latter head is 
comprised nursery work and the increasing of annual plants from seed or from her¬ 
baceous cuttings. 

II. J. Eustace gave an a<!count of investigations on apple decays in commercial cold 
storage. Several varieties of apples were inoculateil with black rot, brown rot, bit¬ 
ter rot, soft rot or blue rot, and a species ol Alternaria, and at once put in cold storage 
at a constant temperature of 30 to 32® F. At the en<l of two months none of these 
diseases had developed except the soft or blue rot. Later, when the inoculated fruit 
was taken out of storage, the other diseases also develoj^ed, showing that the low 
temperature of the cold storage simply retarded the fungi in their development but 
did not destroy them. In anotlier experiment, where the temi>erature ranged from 
37 to 56°, decays developed slowly, except the soft rot; but when the temperature 
ranged from 54 to 65.5° ail decays developed and in most cases very rapidly. 
Peaches similarly inoculated and held iii cold storage two weeks developed decays 
in about one-half of the specimens. 

Prof. W, R. Lazenby read a paper on the use of colored cloth in shading plants. 
Cabbage, tomato, lettuce, and geranium plants, as well as seeds ol corn, peas, beans, 
and radishes were grown under ordinary white cheese cloth shade, as well as cheese 
cloth colored black, red, blue, and yellow. Corn and bean seeds came up most 
readily under the black elotii, but the plants under Doth black and led cloth soon 
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began to ehow weakness and decline in lak* i-n.wih. Tin* (-m ly -h.ulin- m i im- 
barb with black cloth gave excellent results in lengthening the petiole and dimin¬ 
ishing the size of the leaf bliule. On the whole, the observations in^lieate ^‘that 
black bunting may be profitably used as a shade in early spring and possibly at a later 
date on certain crops, like celery, cauliflower, etc. It may also hasten the maturity 
of certain vegetables, like tomatoes, when used after the plants or fruit are well 
developed.” Other benefits from shading are the protection of the plants from 
frost, and from certain insects, like the radish fly and beetle. 

H. P. (Tould described the recording of phenological data for pomological uses as 
carried on by the V. S. Department of Agric^iilture for several years past. 

Abstracts of L. II. Hailey’s address on The Field for Experiment in Horticulture 
and John Craig’s paper oti Plant Growing hy Artificial IJght were not obtained. 

Forestry Instruction at Armstrong College. —The forestry branch of Armstrong Col¬ 
lege, Newcastle-on-Tyne, has been given charge of the local management of Chopwell 
Woods in the county of Durham. These w'oods are within a few miles of the college 
and contain nearly 900 acres of larch, spruce, Scotch pine, oak, ash, and other trees, 
most of which were planted about 50 years ago. A house is being built in the woods 
for the college lecturer in forestry, and arrangements made for the holding of short 
courses for practical foresters. It is believed that this addition to the college will 
make it one of the most favorable centers for forestry instruction in the United 
Kingdom. 

Macdonald College. —The New York Kvenbuj Post is authority for the statement 
that Sir William Macdonald has completed arrangements for transferring the new 
Maed(mald College, at St. Anne de Bellevue, near Montr<‘al, which was established 
by him, Uy McGill University. The jwoperty is valued at between $2,000,9(X) and 
$3,(XK),00(1, and has a fund amounting to $2,000,(KX). It is the founder’s wdsh that it 
should rank a.s a colleg<‘ of Mo(Bll University. 

A New Sugar School. —A professional sugar school was opened at St. Ghislain, 
Belgium, May 1,1906,^with 12 students in attendance. The course of study includes 
the following subjects: Physics and general chemistry; analytical ami applied chem¬ 
istry; sugar technology, sugar chemistry, and sugar legislation; general mechanics 
and industrial electricity; mathematics; sugar accounts; geometrical drawing, iiuliis- 
trial drawing, and industrial economy. The course covers two years and leads to a 
diploma. 

Irish Scholarships in Agricaltnre. —The Department of Agriculture and Tet:hnical 
Instruction for Ireland offers scholarships at the Koval College of Science in Dublin 
and the Albert Agricultural College, Glasneviii, each scholarship to include free tui¬ 
tion for one year, a third-class railway fare to and from college, and either a mainte¬ 
nance allowance of $5.00 a week if in attendance at the Royal College of Science or 
free board and lodging at the Albert Agricultural College. The scholarships are good 
for one year, but may be renewe<l for two or three years to enable students to com¬ 
plete the agricultural course. 

A Summer School Course in Children’s Gardens. —The New York University is con¬ 
ducting a six weeks’ course in children’s gardens in connection with its summer 
school, which opened July 2. The course is under the direction of Henry Griscora 
Parsons, Assistant Director of Children’s Gardens in New York, and about 25 young 
women have been enrolled. 

Sohool Gardens in England. —According to a recent report in the Atjricultufist Kcmi- 
ornist there are in Surrey County, England, under the control of the Surrey FMuca- 
tion Committee, 61 sets of children’s gardens attached to the elementary schools, 
where no less than 1,000 boys are being taught practical gardening. Tools and seeds 
are supplied and a capable instructor is employed. 

Miseellaneons. —^The degree of doctor of science w^as conferred upon Dr. A. C. True, 
director of this Office, by Wesleyan University. 
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Dr. D. E. Salmon, formerly chief of the Bureau of Animal Industry of this Depart¬ 
ment, has accepted an offer of the Government of Uruguay to organize a bureau of 
animal industry for that government, and will proceed to that country next 
December. 

Prof. William Schlick, of St. John’s College, Oxford, has been constituted profes¬ 
sor of forestry. ♦ 

W. P. Wright, horticultural instructor in Kent County, has been appointed super¬ 
intendent and lecturer of the horticultural department of the Southeastern Agricul¬ 
tural College at Wye, England. A definite course along this line is to be established 
at the college. 

The Cuban Government has recently instituted an official 2 >ublication of the secre¬ 
tary of agriculture, industry, and commerce, entitled Bolet 'm Oficial de la Secretaria de 
AgriciUturay Indusiria y ComerciOf Vol. 1, No. 1 of whkdi has been received. It is 
announced that the experiment station will l)e a contributor to this publication, and 
the first number gives the full organization of the station, w’hich includes 21 persons. 

Le Bamhou is the name of a new French monthly publication, which is to 1\3 
devoted entirely to the study, culture, and ust‘S of bamboo. It is published at Mens, 
Belgium, by the editor, Jean Houzeau de Lehaie. The first numl^er was issut^ Jan¬ 
uary 15, and contains 40 octavo pages. 

The Rhine Province Dairy Institute at Ziilpich was removed to Griethauseu, near 
Cleve, on April 1, 1900. 

o 
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No. 12. 


The second session of the Graduate School of Agriculture, held at 
the College of Agriculture of the University of Illinois, July 2~28, 
was a marked success from ])eginning to end. As is generally known 
the graduate school has been adopted l)y the Association of American 
Agricultural Colleges and Experiment Stations, and the colleges rep¬ 
resented in that organization tax themselves for its support. In its 
general management of the enterprise, the association is rei>resented 
by its standing committee on graduate study, of which Director L. H. 
Bailey, of Cornell University, is chairman. The University of Illinois 
very generously extended an invitation to hold the school under its 
auspices this year, and its success was due in no small measure to the 
excellent facilities afforded by the College of Agriculture and the 
efforts of its personnel. Dr. A. C. True, Director of the Office of 
Experiment Stations of the U. S. Department of Agriculture, was again 
selected as dean of the school, and Prof. Eugene Davenport, dean of 
the College of Agriculture of the University of Illinois, acted as reg¬ 
istrar. Courses were given in agronomy, horticulture, plant, physi¬ 
ology and pathology, zootechny, and plant and animal breeding, with 
special referen(*e to the production of plants and animals suited to tha 
conditions in the Mis.sissippi Valley and the Great Plains. These 
included lectures and seminars, but no laboratory exercises. 

The faculty consisted of 85 of our leading agricultural teachers and 
investigators, including 5 oflScers of the U. S. Department of Agri¬ 
culture, 12 members of the faculty of the College of Agriculture of 
the University of Illinois, and 18 professors and experts from 16 other 
agricultuml colleges and experiment stations. Aside from these there 
were several outside men who lectured at the school, among whom 
were the statistician of the Union Stock Yards at Chicago, representa¬ 
tives of a large commission house in Chicago and of Swift & Co., 
Maj. David Castleman, who spoke on the breeding of saddle horses, 
and Mr. N. H. Gentry, the famous breeder of Berkshire pigs. 

The total enrollment of the school was 131, of whom 91 were classed 
as students. These came from 84 States and Territories. Hungary 
was represented by a professor from the University of Budapest, and 
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there were three students from India. In addition, there were a con¬ 
siderable number of persons who caiuc* as visitors, to attend the exer¬ 
cises for a few days, who were not iv^isieic'd. The attendance, 
therefore, considerably exceeded that of the previous session, at Ohio 
State University, at which 75 students were registered. 

The opening exercises of the school were held on the evening of 
July 4, when the school was welcomed to the University by Dr. T. J. 
Burrill, vice-president of the University. Prof. L. H. Bailey presided 
and made an address in which he pointed out the need of a compre¬ 
hensive system of agricultural education comprising institutions or 
departments for research, graduate study, college courses, extension 
work, and secondary and elementary courses. The graduate school 
is needed to aid in the more complete establishment of such a system 
and to stimulate workers in our agricultural institutions to more 
thorough study and research. 

Dr. A. C. True gave a short history of the graduate school and 
pointed out the great development of agricultural education and research 
in this country since the first session of the school was held four years 
ago. He also called attention to the pressing need for more trained 
workers in different branches of agricultural service. The claim was 
made that the battle for adequate recognition of agriculture in our 
higher institutions of learning is essentially won and that our leading 
educators are convinced that agriculture in some form should consti¬ 
tute part of the industrial element of public school education. It was 
pointed out that so great is the public interest in agricultural educa¬ 
tion and research that funds are coming to our agricultural institutions 
fully as fast as they can be utilized, and that a very great responsibility 
is being laid on our agricultural teachers and scientists to make the 
best use of the money put in their hands. 

A paper by Dr. H. W. Wiley, Chief of the Bureau of Chemistry of 
the U. 8. Department of Agriculture, was also presented, in which the 
meager opportunities for study along agricultural lines in preparation 
for the doctor’s degree at our leading universities were shown. These 
were contrasted with the wider opportunities for such work offered in 
the German universities and the greater extent to which advanced study 
in agricultural lines is encouraged. Dr. Wiley declared that “there 
are no problems of a strictly scientific character which at the present 
time have more intimate relations to the welfare of the people than 
those which ai‘e connected with agriculture. The field of research also 
in this region is more fruitful, the number of problems greater, and 
the opportunities for discovery wider than in almost any other field of 
scientific investigation. The establishment of agricultural colleges 
and experiment stations is giving proper training to a vast body of 
;^ung men, many of whom ought to enter the university and continue 
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the studies of their college days. . . . What the friends of agriculture 
should ask is (hat in the future our great universities should recognize 
agricultunil sciene,e as one of the leading l»r}meh(‘s (o uhieh att^Mition 
should be paid in graduate studiivs/' 

Several conferences and informal meetings were held during the 
session of the school^ and a National Association of Dairy Instructors 
and Investigators was formed. A conference for the discussion of 
general questions relating to the organization of agricultural education 
and research was held July 7. Dean Davenport outlined the organi¬ 
zation of the College of Agriculture of the University of Illinois. 
The system followed there involves the division of authority and work 
in such a manner that definite responsibility is laid on officers in the 
several departments and full credit is given for ea(;h man’s share in 
the work. Questions involving ‘‘teamwork” are discussed at meet¬ 
ings of the workers, and every effort is made to secure full agreement 
on plans before their execution is attempted. In order to secure 
financial and moral support for the college and station the farmers’ 
organizations throughout the State are taken into confidence, and the 
responsibility for the proper maintenan(‘e of the institution is laid on 
their shoulders. 

Professor Bailey argued in favor of the establishment of regular 
provision for agricultural studies leading to the doctor’s degree in our 
universities and would make this a matter to be controlled by the uni¬ 
versity mther than by the college of agriculture. He also favored the 
simplification of degrees and would hjive Ph. D., M. S., and B. S. (or 
M. A. and 1^. A.) the only degrees to be conferred in course. This 
suggestion met with much approval from members of the graduate 
school. 

Dr, W. 11. Jordan, director of the New York State lixperiment 
Station, spoke very earnestly of the need of more thorough scientific 
research along agricultural lines, and impressed his hearers with the 
great importance of maintaining the strictest integrit}’^ in making and 
recording agricultural investigations. 

Dr. W. O. Thompson, president of Ohio State Universit 3 ^ and one* 
of the founders of the gmduate school, gave a brief account of the 
origin of the school, and expressed his strong belief in its value as an 
aid to broadening and strengthening our s^’^stem of agricultural educa¬ 
tion. He predicted that it would have a career of increasing success 
and usefulness. Dr. Brown Ayres, president of the University of 
Tennessee, spoke from the standpoint of one interested in general 
educational advancement, and emphasized the importance of the move¬ 
ment for the development of a thorough system of agricultural 
education. 

A conference on extension work in agriculture was held July 21, at 
which great interest in this feature was developed. Resolutions 
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fai^ring the aid of the Office of Experiment Stations in this direction 
were adopted. 

A meeting of dairy instructors and investigators July 17-19 resulted 
in the formation of a national organization, as mentioned above. At 
this meeting a regular programme was presented, covering the wUble 
range of dairy teaching and experimentation. The papers and discus¬ 
sion brought out the urgent need of scientific investigation to solve 
many practical problems in dairying and in the feeding of dairy cattle. 
Emphasis was placed on the demand for more and better trained men 
in dairy work, and on niisiiig the standard of dairy instruction. Prof. 
R. A. Pearson, of Cornell Universit}^ was elected president of the 
association, C. B. Lane, of the U. S. Department of Agriculture, sec¬ 
retary-treasurer, and committees were appointed upon various topics. 

Informal meetings were held several evenings at which questions 
relating to various phases of agricultural education were discussed. 
Among these were the methods of teaching agronomy, the organiza¬ 
tion of secondary and elementary coui’ses in agriculture, and the science 
of agriculture as a basis for the organization of a system of agricul¬ 
tural education. These meetings were to some extent a continuation 
of the daily sessions and seminars. This atmosphere of discussion of 
matters of fundamental imiiortance in agricultural education and 
research was probably one of the most beneticial features of the school. 

On Saturday, July 14, about 70 meml>ers of the school visited the 
estate of the Funk Bros., near Bloomington, III., comprising about 
25,000 acres, where crop and animal production on a large scale was 
seen under the best conditions,*as well as considerable experimental 
work in breeding oats and corn. 

When news came of the death of Hon. H. C. Adams, the school 
adopted resolutions expressing their appreciation of the services ren¬ 
dered to the cause of agricultural education and research by Mr. Adams, 
in securing the passage of the act which will forever bear his name 
and associate him in the minds of our people with Senator Morrill, of 
Vermont, and Representative Hatch, of Missouri, through whose wise 
statesmanship our agricultural colleges and experiment stations have 
been established and maintained.” 

The interest in the work of the school was well sustained throughout 
the session. There was considerable going and coming of students, a 
few even registering,during the last week. Even those who stayed 
on\y a few days seemed to feel that they had received inspimtion and 
information which made their coming to the school worth while. The 
students were unanimous in their expressions of the benefits and the 
broadening influence of the school, and in the general hope that another 
session might be held two years hence. 
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AOBICULTUEAL CHEMISTBT. 

The examination of materials important in apiculture and the indu8trie|i, 

J. K5nig {Die Vhtersuchiing Inndvririschaftlich und gewerblich nncfUiger Stoffe. Berlin: 
Paul Pareyj 1906^ S, «/., m>., pjo. llOOy pL Jigs. S5 ^).— This is the third revi^ 
edition of this pra<;tical handlx)ok of methods of examination of soils, manures and 
fertilizers, ashes, feeding stuffs, seeds, milk and dairy produces, fats and oils, honey; 
materials and products of sugar, starch, spirits, l)eer, and wine making; water, dust 
and smoke injurious to vegetation, wool, beeswax, lubricants, etc. 

New official Italian methods of analysis of fertilizers, L. Sicard {Ann, 
ikole Nat, Agr, Montpellier^ n. ser.y 5 {1906)^ No. 4^ pp. S00-3£3). —The methods 
adopted by the directors of the agricultural experiment stations and laboratories of 
Italy in convention held in Rome in July, 1904, are described and critically discussed 
and compared with other methods for the same puri>oses. These include general 
methods of determining moisture, nitrogen, total phosphoric acid, potash, and iron 
and aluminum ox ids, and methods of analysis of 8{)ecial fertilizers, such as super¬ 
phosphates, aluminum phosphate, Thomas slag, ammonium sulphate, sodium nitrate, 
and farm manure. 

A further note on the determination of phosphoric acid by the citrate 
method, V. Schbnke {lAindw. Vers, Stat.y 64 {1906)y No. i, pp. 87-91; abs, inChem, 
CerUbl.y 1906, 1, No. 19, p. 1573). —^This is a reply to criticisms of the author’s method 
by F, Mach (E. S. R., 17, p. 731), in which further analytical data in substantiation 
of the accuracy of the method are reported. 

A method of detection and determination of small quantities of iron, A. 
Mouneyrat {Compt. Rend. Acad, Sci, [Paris], 143 {1906), No, 19, pp. 1049-1051 ),— 
A colorimetric method based upon the green coloration produced when hydrogen 
sulphid is passed through an alkaline solution of iron is described. It is claimed 
that the method is applicable to solutions containing from 1 part of iron to 1,000 
parts of solution to 1 part to 100,000, and is more sensitive than the sulphocyanid 
method, being especially applicable in biological investigations. 

Tables for use in nitrogen and protein determinations, F. E. Hepner ( Wyo¬ 
ming Sla. Rpt. 1905, pp. 61-71). 

The determination of nitrogen in milk, M. Popp {Mikhw. ZentU., 2 {1906), 
No, 6, pp. 263-368), —This report of experiments concludes with the following out¬ 
line for determining nitrogen in milk; Into a short-necked digestion flask are put 
10 gm. of milk (measured with a pipette), 25 cc. of pure concentrated sulphuric acid, 
1 to 2 gm. of mercury, and some sharp-cornered pieces of glass. After heating 
gently for 10 minutes, 10 gm. of potassium sulphate is added and the mixture boiled 
for 30 minutes. After cooling and transferring to the distillation flask, 5 gm.bf zinc 
dust is added and also the necessary sodium hydroxid when the distillation and 
determination are made in the usual way. 

The laboratory book of dairy analysis, H. D. Richmond {London: C, Griffin 
& Co,, Ltd., 1906, pp. FIZI+P(?).—This handbook on the composition and analysis 
of milk is intended for both the dairy manager and the trained chemist. 
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New rapid method for the determination of fat in milk without the use of 
acid, N. Gerber {Rev. Ohi. Lait^ 6 {1906), No. this method, 

designated the salt method, the same apparatus is used as in the Gerber acid method, 
but the casein is dissolved by means of an alkaline solution, the exact composition 
of which is at present secret. Comparative determinations by the salt and acid 
methods are reported. They show very close agreement. 

The salt method, M. Siegpeld {Molk. %tg., 20 {1906), No. 14^ pp. S71S73). —The 
salt mixture used in dissolving the casein in this new Gerber method is said to con¬ 
sist of sodium chlorid, sodium hydroxid, Hochell^ salt, and a small quantity of 
coloring matter. 

A solution is made by dissolving 230 gm. of this mixture in 1 liter of water. 
Eleven cc. of this solution, 10 cc. of milk, and 0.6 cc. of isobutylalcohol are mixed 
in the acid butyrometer, which is then placed in a water bath at 45® C. for 3 min¬ 
utes and then centrifuged for 3 minutes. The reported results by the salt method 
are essentially the same as those by the acid method. The salt method is said to be 
uninfluenced by the presence of formalin or potassium bichromate in the milk. 

On the importance of determining the freezing point in milk analysis, A. A. 
Bonnema {Pharm. Weekbl., 43 (1906), No. 18; ahs. in Rev. Ght. Ixiit, 5 {1906), No. 15, 
pp. 34s, 347 ).—The average freezing point of fresh cows* milk was found to be 
—0.655® C., which was increased as much as 0.02° by allowing the milk to stand for 
several hours or by boiling. Lactic fermentation lowered the freezing point. The 
importance of cryoscopy in detecting adulteration of milk is discussed. 

The detection of cocoanut oil in butter, A. W. Thorp {Analyst, 31 {1906), No. 
363, pp. 173-175). —The author determines the Reichert-Wollny number in the usual 
way, then adds 110 cc. of water to the flask, and distills off a second 110 cc. and 
titrates this with tenth normal sodium hydroxid. The insoluble volatile acids are 
then dissolved in 100 cc. of 90 per cent alcohol slightly warmed and this is' also 
titrated with the tenth normal soda solution. 

The number of cubic centimeters of the tenth normal soda solution required in the 
3 determinations were respectively 29.2, 3.1, and 7.6 for normal butter and 8, 4, and 
34 for cocoanut oil. The addition of 10 per cent of cocoanut oil to butter increased 
the third determination to 10.2 and the addition of 90 i)er cent to 29.1. In no 
instance did the alcoholic solution show a higher number than 8.4 for pmre butter. 

Plant lecithin; a preliminary communication, £. Winterstein and O. Hie- 
STTAND (ZUchr. Physiol. Chem., 47 {1906), No. 4-6, pp. 496-498). —From their studies 
of the lecithin of cereals, lupines, and grasses, the authors are of the opinion that the 
name lecithin should no longer be applied to the organic bodies containing phos¬ 
phorus, which occur in plants and are soluble in ether and alcohol, but that they 
should be termed phosphatides as has been suggested for similar products of animal 
origin. 

Experiments on amino acids, polypeptids, and proteids, E. Fischer {Ber. 
Devi. Chem. Qesell., 39 {1906), pp. 530-610). —The cleavage of proteids yields, in addi¬ 
tion to ammonia, albumoses, peptones, and finally amino acids. AlbumoseS and 
peptones are complex bodies but the acids are comparatively simple and the study 
of the chemical structure of proteids has been approached through this group. 

The investigations have included synthesis and other studies of such acids, and 
several new and important methods of working with them and other products of 
proteid hydrolysis have been evolved. The general purpose of the author*8 work at 
present is to unite two or more amino acids to form a complex molecule and in this 
he has been successful and about 70 such bodies have been produced by his methods. 
The name polypeptids is proposed for these compounds, which are designated dipep- 
tids, tripeptids, etc., according to the number of acid radicals entering into their struc¬ 
ture. A tabular list of polypeptids is given. As a class polypeptids exhibit many 
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characteristics of proteids and in general it may be said that the authojr at present 
believes that albumins are polypeptids as regards structure. 

The identification of sugar in mace and in cinnamon, £. Spabth {Ztschr. 
UrUerauch, Nahr. u, Genuasmtl, 11 {1906)^ No. <5?, pp. 447-450).—K controversial 
article in which the author again states that sugar is a normal constituent of mace 
and cinnamon and summarizes data regarding its occurrence and estimation. 

A new method of estimating organic phosphoric acid in fiour and fiour 
products, C. Arragon (Zt$chr. Untermch. Nahr. ti. Genusamtl.j 11 {1906), No, 9^ 
pp. 520^ 621). —^The proposed method consists essentially in extracting organic phos¬ 
phorus with alcohol, igniting the residue obtained after evaporation, and detennining 
the phosphorus as magnesium pyrophosphate. 

The detection of sawdust in fiour and bread, P. Paganini {Gior. Farm, e 
Chim.f 64 (1906)f pp. 6-11; aba. in Ztachr. Untermch. Nahr. u. Genusfmtl.^ 11 {1906)^ 
No. 9, p, 6S0), —The method of detecting sawdust depends upon the fact that wood 
when treated with paraphenylendiamin and acretic acid gives an orange-red color. 
Neither wheat flour nor corn meal gave such reaction. 

The brown deposit found on aluminium vessels in which water has been 
boiled, C. Formenti {Cheni. Ztg.^ 29 {1905)^ No. 65^ p. 745; aha. inHyg. Rundachau^ 
16 {1906), No. 10, p. 567). —The brown deposit, the author states, is graphite-silicic 
acid, and is harmless. 


METEOBOLOGY—WATEE. 

Report of the meteorological council {Rpt. Met. Council [6?/. Brit.'], 1906, pp. 
227, pis. 2, jig. 1, map 1 ).—This consists as usual of administrative reports regarding 
organization and oi)erations (during the year ended March 31, 1905) in marine 
meteorology, forecasts and storm warnings, climatology, publication, and miscellane¬ 
ous subjects, with appendixes relating to conspicuous meteorological occurrences in 
1904, operations of the office in the 50 years since 1854, lists of logs and other docu¬ 
ments received during the year, reports on inspections of meteorological stations, 
accessions to the library, list of ijersons and institutions to whom publications are 
sent, distribution of instruments, and financial statement. 

The methods of distribution and the accuracy of weather forecasts are discussed, 
and it is shown that during the year 1994-5 57 per cent of the forecasts were com¬ 
pletely successful, 31 per cent partially successful. The averages for 1895 to 1904 are 
55.5 per cent completely successful, 28.2 per cent i>artially successful. The percent¬ 
age of successful storm warnings in 1904 was 89.8. 

The work of the station of agricultixral climatology of Juvisy during 1905, 
0. Flammarion {Bal, Mena. Off. Renaeig. Ayr. [Paria], 6 {1906), No. 4, pp- 456-466, 
jigs. 6 ).—A record is given of observations on atmospheric pressure, temperature of 
the air, soil, and underground water, relative humidity, rainfall, sunshine, and 
radiation, in continuation of those of previous years (E. S. R., 17, p. 440). Studies of 
the effect of different rays on plants and animals were also made as in previous years. 
Inconclusive studies of the influence of the moon on the germination and growth of 
various crops which have been noted elsewhere (E. S. R., 17, p. 532) are recorded. 

The general course of the temperature of the air and of the soil at depths of 0.25, 
0.5, 0.75, 1, and 1.6 meters was analogous throughout the year. During October, 
November, December, January, and February there was a series of rising tempera¬ 
tures which increased with the depth in the soil; in May, June, July, and August a 
series of falling temperatures which decreased with the depth. The temperature' 
curves thus crossed in spring and again in autumn. The inean temperature of the 
water in wells about 14 meters deep was 11.3^ 0., 1.6^ higheir than that of the air, and 
the annual variation in temperature was 1.4® C. ^ 

Keteorological records for 1004 {Netv York SUUt'^. Rpt. 1904iPp. 1(^441) •— 
Tables are given which show the average monthly palpitation since 1882; average 
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monthly tehiperature since 1882; tridaily readings of the standard air thermometer 
daring each month of 1904; a monthly summary of maximuip, minimum, and stand¬ 
ard thermometer readings; and daily readings of maximum and minimum ther¬ 
mometers at 6 p. m. for each month of the year. 

Meteorological summary, C, B. Ridgaway ( Wyoming 8ta» Rpt 190676 ^ 77).— 
A summary of observations at Laramie, Wyo., on temperature, atmospheric pfts- 
sure, precipitation, evaporation, and direction and velocity of the wind during the 
year 1904. The mean temperature for the year was 41.9® F., the highest 83, July 12 
and 15, the lowest —16, January 28; the mean'barometric pressure was 23.024 in.; 
the total i^recipitation was 9.58 in., the mean for the past 10 years being 9.8 in.; the 
evaporation from May 7 to September 16 was 1.866 ft. 

The climate of Naples during the meteorological year 1903-4, E. Annibale 
(Boh Soc, Nat, Napolif 1, fier.^ 19 (1906)^pp, 66-96), —Observations on atmospheric 
pressure, temperature, humidity, precipitation, direction of the wind, cloudiness, and 
storms are summarized and discussed. 

The rainfall rdgime and crops in Russia, H. Saonibr andE. Tisserand (Buh Soc. 
Nat, Agr, France, 66 (1906), No, 1, pp, S2-S8), —Statements by A. Yermoloff regard¬ 
ing the dependence of crops, particularly wheat, upon the amount and distribution 
of spring rains, especially in central Russia, and the failure of crops in seasons of 
deficient or badly distributed rainfall, are reported and commented upon. 

Weather forecasting (yl5«. in Rev. Gen, Sci,, 17 (1906), No, 8, pp, 360, 351 ),— A 
report by Durand-Or^ville to the Belgian Astronomical Society on laws of storm 
movements in relation to weather forecasting is briefly reviewed, and a plea is made 
for a better system of weather forecasting in France. 

Protection of crops against hail in 1905 by means of cannon and bombs, 
H. Dufour (Chron, Agr, Vaud, 19 (1906), No, 7, pp, 198-^07),'—The results of the 
campaign of 1906 are briefly summarized and the present status and possibilities of 
this method of protection are discussed. 

On the construction of isobeuric charts for high levels in the earth’s atmos¬ 
phere and their dynamic significance, J. W. SandstrOm (Trans, Amer, Phil, Soc,, 
»1 (1906), No, 2 , pp, 31-95, pi, l,figs. 15), —It is shown how such charts can be con¬ 
structed from meteorological observations obtained by means of kites and balloons 
in the free air, and the connection of the charts with the dynamics of the atmos¬ 
phere is discussed. “It is to be expected that upon such maps we may easily and 
naturally present our observations and experience as to atmospheric movements and, 
therefore, it would seem to promise good results if the daily weather predictions 
could be based upon such mai>s.” 

The gases of the atmosphere, W. Ramsay (New York and London: The Mac¬ 
millan Co,, 1905, 3, ed,; rev, m Chem, News, 93 (1906), No, 2422 , p- 199), —^Tho prin¬ 
cipal new feature of this edition is a chapter on radio-activity and radio-active gases. 

Water and its use for industrial and technical purposes, E. Lehek (Das 
Wasser und seine Verwendung in Industrie und Gewerhe, Leipsic: G, J, Goschen, 1905, 
pp, 124 , figs, 16), —A concise treatise on the occurrence, physical and chemical proper¬ 
ties, and testing of water, the technology of water for potable purposes, steam 
boilers, and special technical processes, water storage, and the disposal of sewage. 

The culture of anaerobic micro-organisms as applied to water analysis, 
A. Gui.LAaMARn (Ann, Inst, Pasteur, 20 (1906), No, 2, pp, 166-160, fig, 1), —It is 
‘Claimed in this artWe that present methods of bacteriological examination of water 
are defective in that ar^count is taken only of the number of organisms which develop 
j[p the presence of air aLd that the probably equally important anaerobic organisms 
Plot taken into consideration. A method for studying the relation between 
jttc Jpd anaerobic orgaiB.i8ms in water is described, especially the apparatus and 
||d to be used in the cultme of anaerobic oiganisms in an atmosphere of hydrogen, 
it' lue of ocaxper sulphate in water filtration, H. W. Clark and S. DbM. 
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Gage {Jour, Infect, Dmaaes, 1906^ Feh., Sup. 2^ pp. 172-174) •—Investigations are 
briefly reported which indicate that the use of copper sulphate as a preliminary 
treatment in the purification of sewage results in a lowering of the efficiency of sub" 
sequent filtration and bacterial purification of the filter bed. 

On the bactericidal action of copper, H. W. Clark and S. DeM. Gage {Jour. 
In fect. J9fseamt 1906j Feh.^ Sup, 2, jtp. 175-204)- —An account is here given of a series 
of experiments in which waters were treated with definite amounts of copi)er or 
copper sulphate or placed in contact with metallic copper and allowed to absorb an 
unknown amount of copper. The efficiency of the treatment was measured by its 
effect on the total number of bacteria and on the numbers of Bacillus coifiand B. tijpho- 
sm in the water. 

The conclusion is reached that the treatment of water with copper sulphate or by 
sharing in copper'vessels has little practical value Viecause it is not absolutely effective 
and is therefore dangerous in the hands of the general user. It was found in some 
cases that in order to insure the complete destruction of B, coli and B. typhosus it 
was necessary to use copper sulphate at the rate of 1 j)art to 1,000 of water, in 
which case the water was of a strongly astringent taste and would be repugnant to 
the user. Allowing water to stand in copper vessels for short pericais was occasion¬ 
ally effective in removing B. coli and B. iypho.ms. In other cases, however, the very 
dilute solutions of copper sulphate or colloidal copper absorbed from contact with 
clean metallic copper appeared to have a decidedly invigorating effect on bacterial 
activity. 

The resistance to decomposition of certain organic matters in sewage, 

H. W. Clark {Jour, Infect. Diseases^ 1906, Feh,, Sup.2,pp. 136-138). —It is showm in 
this article that a certain small percentage of exceetlingly stable carbonaceous and 
nitrogenous matter accumulates year after year in filters used for ordinary doniestic 
sewage and seriously impairs their efficiency. This material was found to resist 
nitrification and is believed to l)e of a carbonaceous rather than nitrogenous nature. 

Biological purification of sewage waters, Riche (dnn. Chim. Armlyt., 11 ^ 
{1906), Nos. 1, ]tp. 16-19; 2, pp. 64-69). —The importance of biological proccs.se8 as 
compared with chemical methods is discussed and various methods in w hich bio¬ 
logical processes play a prominent part are considered, especially from the stand- 
ixiint of disposal of Paris sewage. These include irrigation, and filter bed, septic 
tank, the Candy (intermittent sprinkling and carljoferrite) method of treatment, 
and others. 

A consideration of the difficulties in the w'ay of disposing of the Paris sewage by 
means of irrigation leads to the conclusion that the only solution of the problem 
appears to be a combination ol bacterial purification and irrigation. 

Recent views of the sewage disposal problem (Knyin. Hec., 63 {1906), No. 4, 
pp. 87 1 88). —This is a brief editorial review' of the recent rapid progress in this field, 
which is ascribed largely to progress in adopting better methods ot sewage analysis, 
which yield fairly comparable results. 

It is stated that “the old idea that sewage farming is the best method of disposal 
was exploded long ago, and the sewage farms still m service are not kept in operation 
because they afford the most economical method of treatment, as a rule. The rise 
of intermittent filtration has similarly reached its culmination. It is acknowledged 
to be the most perfect method of treatment when all conditions are favorable, but it 
is now known that it is much more expensive than was formerly anticipate<i, and 
the character of the effluent which it furnishes is often unnecessarily good for dis¬ 
charge into the body of water receiving the purified sewage. . . . 

“Under these circumstances specialists in sewage treatment have been working to 
ascertain just what methods are best for securing different degrees of purification 
from the partial clarification resulting frpm simple sedimentation to the extreme 
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degree of purification attained \i4th the liest intermittent filters under the best 
operating conditions. ... 

“Along with this recognition of the varying requirements of sewage treatment are 
many new suggestions concerning the methods to be followed. The most interesting 
of these to the engineer who has not lieen following the development of the sub^cti 
is the closer connection which is gradually appearing lietween the principlesof water 
purification and sewage treatment.’* 

Present practice in sewage disposal (Engmi. Rec.^ 53 (1906)^ No. 4y PP> 97y 93 ).— 
This is a summary of a paper presentetl by G. W. Fuller at a recent meeting of the 
New Jersey Sanitary Association. 

The paper emphasizes the desirability of preparatory treatment with raw sewage 
to remove the sludge, combinations of metho<l8 of purification, and treatment of the 
effluents with copper sulphate or other germicides, and describes comparative tests 
which have been made by the city of Columbus, Ohio, of various methods of sewage 
disposal. The preparatory treatment found most effective in these trials was afforded 
by septic tanks holding an average fiow' of about 8 hours, followed by the use of 
sprinkling filters operating at an average rate of 2,000,000 gal. per acre daily. 

The collection and preservation of samples of sewage for analysis, S. DeM. 
Gage and G. 0. Adams {Jour. Infect. D'maseSy 1906y Feb.y Sup. S, pp. 139-148). — 
Chloroform in amounts of 10 to 25 cc. to each gallon bottle is stated to l)e a good 
preservative for samples of sewage which are to be kept for some time l)efore analysis. 

SOILS—FERTILIZERS. 

Some new properties of soils, J. KOnig, J. HasenuXitmer, and E. Coppenrath * 
{Landw. Vers. Slat.y 68 {1906)y No. 5-6y pp. This article discusses briefly 

the effect of steam on soils and the catalytic power and osmotic pressure of soils. 

It is shown that by heating 260 gm. of a soil with 3 to 4 liters of water for 3 hours 
under a pressure of 4 atmospheres the solubility of the mineral constituents was 
increased to a considerable extent. Similar treatment acts like mercuric chlorid, 
chloroform, etc., in reducing the oxidizing or catalytic iwwer of soils, which is 
ascribed to the action of oxydases ((catalase) as well as bacteria. A device consisting 
of a Chamberland-Pasteur filter coated w'ith gelatin rendered insoluble by the at;tion 
of formaldehyde fumes for study of the osmotic power of soils is described, but no 
experiments with it are reported. 

A study of rock decomposition under the action of water, A. S. Cushman 
{Chem. NewSy 93 {1906)y No. 3410y pp. 50-53). —This is a discussion of this subject 
based largely upon investigations which have already been noted (E. S. K., 17, p. 301). 

Data are presented to show that electrical endosmosis offers an efficient means of 
separating not only water but also acids or alkalis from slimy, colloidal, and other¬ 
wise unfilterable mixtures such as are obtained with very fine rock powders. It is 
shown that by successive grindings and treatment with an electric current the potash 
can be removed Irom orthociase and other minerals containing potash. 

In the experiments reported “definite weights ot the rock powders were slimed 
with a measured quantity of water, and the slime placed inside an ordinary ungiazed 
porcelain cup such as is used for certain common types ot bell batteries. An ordi¬ 
nary arc-light carbon was then inserted and the porcelain cup set down inside a glass 
cylindrical vessel containing distilled water to the depth of 2 or 3 cm. Another car¬ 
bon electrode was then inserted in the outside compartment. The cell was then con-. 
nected with a direct current of about 110 volts, the inner or slime chamber being in 
connection with the positive pole. 

“ Under the action of electrical endosmosis all the liquid from the anode or slime 
chamber passed into the cathode chamber, while at the same time, owing to elec¬ 
trolysis, the free alkali passed out in a condition in which it could be easily titrated 
or otherwise estimated. In the comae of a few hours the slime had be^ transformed 
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into a hard, comparatively dry cake, while the free alkali had l)een partially removed. 
The alkaline liquor in the cathode chamber was then poured out into a beaker and 
titrated with tenth-normal acid. After resliming the material in the anode chamber 
with the proper quantity of water, the apparatus was started again. With the con¬ 
ditions under which we were working it was found that about one hour sufficed for 
each run.^' 

The absorption of potassium by soils, O. Sen rein kr and (1. II. Failyer (.16#. 
m Sciencef n. acr.j 2S (/P06‘), No, 58S^ p. 324 )*— ^This is an abstract of a pai>er pre¬ 
sented at the New Orleans meeting of the American Association for the Advancement 
of Science. 

The absorption of potash by soils was studied by the same methods used in case 
of phosphates and an equation representing the absorption is worke<l out, which is 

as follows: ?/), in which K is a constant, A the maximum amount of 

potassium the soil can absorb under the conditions of the exj>eriment, and y the 
amount it has ab8orl)ed when a volume v of potassium solution has passed through 
the soil. “The removal by water of the absorbed potassium is rapid at first, but 
the concentration of the percolates 8fK)ri reaches a constant value, although only a 
fractional amount of the absorl^ed potassium has been removed. As far as the ol)ser- 
vations have been made the solutions obtaine<l by percolating a solution of potassium 
chlorid through the soil have always been acid.” 

The absorption of phosphate by soils, O. Schreiner and (t. 11. Failyer in 
Sciencey n, eef.y 23 (1903) y No. 583y jtp* 324, 325), —This is an abstract of a pai)er pre¬ 
sented at the New Orleans meeting of the American Association for the Advancement 
of Science. The subject was 8tudie<l by percolating different phosphate solutions 
through soils of several types in an apparatus especially designed for the purpose 
and analyzing separate fractions of the solution which passed through. The alworp- 
tioh phenomena are represented graphically, and a differentiaUeqnation, which is 
said to quite accurately describe them, is given. It was found that the absorptive 
capacity for phosphates varied greatly in different soils, l^eing as a rule most pro- 
iiounce<l in the clays an<l loams and less so in the sandy soils. 

“The solubility of the phosphate originally present in the soils was also deter¬ 
mined by i>ercolating water through the untreateti fiK>ils in the al)ove-mentioned 
apparatus. It was found that the concentration of the separate fractions of percolate 
was practically a constant for eac;h of the soils studied. If this concentration is 
reduced through any cause, such as the absorption by plants or influx of rain water, 
the original concentration will be again restored by more of the phosphate of the 
soil entering into solution. If, on the other hand, the solution is somewhat stronger 
than the natural concentration for that soil through any cause whatever, such as the 
application of a soluble phosphate, the concentration is reduced by absorption to the 
original strength. . . . 

“This constancy in the strength of the soil solution, so far as phosphate is con¬ 
cerned, is further shown by the removal by water of the absorbed phosphate, which 
has been similarly investigated. It was found that the concentration of the 8e|>arate 
percolates decreases rapidly until the concentration is reduced approximately to that 
of the original soil solution. This concentration of phosphate is then maintained 
with much persistence, although only a fractional amount of the absorbed phosphate 
has been removed, thus indicating that while the absorbed phosphate is apparently 
rendered insoluble, it is, nevertheless, slowly but constantly going into the soil 
moisture and is, therefore, available to plants.” 

The absorption of phosphates and potassium by soils, 0. Schreiner and 
G. H. Failyer (U. 8, Dept, Ayr,, Bur, Soils Bui, 32, pp. 39y figs, 6).—A briefer 
account of the investigations reported in detail in this bulletin has already been 
TiAted fsee above). 
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The solubility of phosphoric acid in sugar*beet soils, J. Stoklasa {BL 
Zwkerrubenbaut IS Nos. 7, pp. 1-9; 2, pp. 17-25^ pis. 2; (jibs, in Chem, 7Ag.y SO 

{1906)^ No. 16f Repcrt. No. 4, pp. .5.5, j 56’).—The importance of carl>on dioxid pro¬ 
duced by micro-organisms in the soil and given off by plant roots as a means of 
rendering the soil phosphates assimilable is discussed. ♦ 

It is estimated that 1 gm. of a humus soil contains probably 20 to 30 million micro¬ 
organisms, which, with a 20 |>er cent water content and a temperature of 16® C., 
are capable of producing .50 to 60 mg. of carbmi dioxid per day. The most rapid 
production of carbon dioxi<l occurs in the soil at the depth of 10 to 40 cm. and 
amounts during the growing period (1.50 days) to 112.5 metric centners per hectare 
(5,010.12 lbs. i)er acre). 

The author’s observations indicate that the fine roots and root hairs of sugar beets 
are capable of producing as much as 960 kg. of carlx)n dioxid per hectare in 60 days. 
The carbon dioxid di8solvt*d in water exerts a direct solvent action on the phosphates 
of the soil. 

On the improvement of a soil relatively deficient in magnesia, T. Nakamura 
(li\d. Imp. Cent. Agr. Kept. Sta. Jopon, 1 (l.wy.5), No. /, pp. S0-S4)- —In pot experi¬ 
ments with a soil containing 17 times as much lime as magnesia it was found that 
although there was sutiicient magnesia for the growth of barley plants, the addition 
of magnesia W’as very beneficial. The most favorable ratio of lime to magnesia was 
7:1, provided the magnesia was applied in the form of sulphate. 

‘‘Since the best ratio of lime to magnesia for the growth of cereals was found to 
be 1:1 when magnesia was applied in the form of magnesite, it would have required 
333 gm. magnesite per i)ot in order to attain the above ratio. As the best result 
was, however, obtained when 78.72 gm. magnesium sulphate were applied per pot, 
we may conclmle that the relative value or agronomical equivalent of magnesium sul¬ 
phate to magnesite is here nearly 23:100.” 

Meeting of the fertilizer section of the German Agricultural Society ( Mitt. 
Deal. Landiv. (kselL^ 21 (1906)^ No. 7, pp. 69-74)> —Short accounts are given of the 
discussion of the following topics: The use of commercial fertilizers in Bavaria, pres¬ 
ervation of barnyard manure and its most profitable use, and the influence of defi¬ 
ciency or excess of rainfall on the action of fertilizers. 

Investigations by Pfeiffer at Breslau and Immendorff at .Jena on the preservation 
of manures are summarized. The latter show that there is a considerable loss of 
nitrogen in the stall, and this is greater if the manure is allowetl to lie for some time 
(say 7 days) under the feet of the animals than if it is removed daily. Contact with 
already fermenting manure apparently hastens the loss of nitrogen. The loss is 
greater both in the stall and in the heap in warm weather than in cold. 

Kainitand 8ui)erphosphate gypsum used at rates of 1.5 to 2 kg. per 1,000 kg. of 
live weight of animal were practically worthless. The use of sulphuric acid and 
superphosphate gypsum in amounts (3 kg. per 1,000 kg. live weight) giving a per¬ 
manent acid reaction quite effectively prevented loss of nitrogen, but this is not prac¬ 
ticable on account of excessive cost. The use of peat litter is the most effective 
means of preventing loss. In the experiments reported the loss of nitrogen was 
reduced to 7.3 per cent. The loss of nitrogen was less when the liquid manure was 
separated from the solid than when the two were mixed. 

The sale of sheep manure, F. de Barrau (Jour. Agr. PrcU.^ n. ser.^ 11 (1906), No. 
11, pp. S41-S4S). —A brief note on local trade in this article and on its composition 
and fertilizing value. The following analysis is reported: Nitrogen (organic and 
ammoniacal) 1.36 per cent, phosphoric acid 0.26 percent, potash 1.17 percent, water 
60.33 per cent. The manure is valued especially by viticulturists. Attention is 
called to the danger of impoverishing the farm by selling this material without 
returning an equal amount of fertilizing material in some other form. 
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Fertilizers on cereal crops grown in rotation, C. E. Thorns (Ohio Sta. Oirc. 
64, pp. i^).—This circular summarizes the results of 12 years* exi^eriments on the 
station farm at Wooster, 11 years on the test farm at Strongsville, in northeastern 
Ohio, and 2 years each on the test farms at Germantown in soutliwestern Ohio and 
Carpenter in southeastern Ohio. 

The crops grown at Wooster and Strongsville were a 5-year rotation of corn, oats, 
wheat, clover, and timothy; on the other farms a 3-year rotation of wheat and clover. 
The fertilizers used were phosphoric acid in form of acid phosphate alone and com¬ 
bined 2 by 2, and all 3 together with potash in form of potassium chlorid and nitro¬ 
gen as nitrat^of soda. Experiments at Wooster with barnyard manure untreated 
and treated with gypsum, floats, and acid phosphate are also briefly reported. 

The results show that corn and oats resj>onded profitably to moderate applications 
of phosphoric acid on the soils experimented with, which are believed to be typical 
of the soils of the State in general. The addition of potash to phosphoric acid in 
the fertilizer sometimes, but not always, gave a profitable increase in the yield of 
corn and oats. 

The use of potassium seems to be especially indicated ift regions where hay and 
straw, as well as grain, have been sold off the land for a considerable period, or 
where tobacco, cabbage, or other crops, in which the entire plant is taken off the 
farm, have been extensively grown. 

“The complete fertilizer, containing nitrogen and potassium, as well as phosphorus, 
nearly always produced a larger total increase of corn and oats than any partial fer¬ 
tilizer; but when the nitrogen and potassium wert‘. purchased in commercial fertilizers 
their cost was usually greater than the additional gain, over that produced by phos¬ 
phorus alone, was worth. 

“The complete fertilizer invariably produced a larger increase in the wheat crop 
than that given by any i>artial fertilizer, and on the hard-run land at the main sta¬ 
tion, which has been exhaustively cropj)ed with cereals for 60 to 75 years, the addi¬ 
tional increase in the wheat and hay crops resulting from the use of the complete 
fertilizer more than offset its largely increased cost, leaving a larger net gain than 
that obtained from any partial fertilizer; but on land that had been resting in pas¬ 
ture for many years or on land in a high state of fertility the increase from the com¬ 
plete fertilizer has not yet lieen sufficient to justify its use, if the nitrogen and 
potassium must be imrchased in commercial earners; but in farm manure nitrogen 
and potassium may be secured practically without cost, and these experiments have 
shown that such manure may be ma<le as effective a carrier of these elements of fer¬ 
tility as the most active fornu in which they are found in commercial fertilizers.** 
The barnyard manure treate<l w'ith acid phosphate or floats w’asan especially effective 
fertilizer. 

Inoculation of leguminous plants (Jour. Bd. Agr. [London], 12 (1906), No. 11, 
pp. 641^69, figs .This is an account of tests by 13 agricultural colleges and 
ex{leriment stations in Great Britain of Hiltner’s nitragin and Moore*s inoculating 
material distributed by the Board of Agriculture. The general plan of the experi¬ 
ments include laboratory tests with sterilized soil or sand, pot cultures in unsterilized 
soils from various sources, and tests in accord with actual agricultural or horticul¬ 
tural practice, including inoculation of areas ol field soil of various sizes. 

“Asa result of all the reported experiments, it seems evident that the cultures 
«U8ed were not uniform; it is not possible, however, to determine the extent to which 
the failures are to be attributed to this cause. It seems, however, from the positive 
results recordeil that not only are these cultures sometimes able to produce nodules 
on the roots of plants new to a neighborhood, but that even in cases where the 
leguminous crop had been grown in the previous year benefit may be derived from 
inoculation. 
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**It is quite evident that the subject of plant inoculation in this country has not 
yet passed the experimental stage, and more work is required before one can feel at 
all justified in recommending either method for adoption on a field scale; neverthe¬ 
less, the positive results obtained may lead farmers to hope that in the future benefit 
may be derived, in some instances at least, from the treatment of the soil or the seed 
before sowing, with inoculating materials preparatory to growing leguminous crops.” 

The fixation of atmospheric nitrogen (Engineering [London], 81 (1906), No. 
£090, pp. 89, 90; Sci. Amer, Sup., 61 (1906), No. 1578, pp. eS£05-£Sm).—This is 
a review of investigations on this subject, including in some detail the recent devel¬ 
opments along this line in Norway and a list of references to the nfore important 
literature of the subject. 

Fixation of atmospheric nitrogen, P. A. Guyb (Electricien, 1905, Dec. 30, Sup., 
p. 417; aba. in Rev. Sex. [Pan«], 6. aer., 5 (1906), No. 1£, pp. 876, 877 ).—Investigations 
on this subject are briefly reviewed, and it is pointed out that the progress made 
toward the development of commercially successful methods must be based upon 
scientific investigations and theoretical considerations. 

The fixation of atmospheric nitrogen (Rev. Qen. Set., 17 (1906), No. 6, p. 
£60 ).—It IS stated that the method of producing expanded arcs used by Birkeland 
and Eyde was first described by Pliicker in 1861.« 

On the utilization of atmospheric nitrogen, W. Lob ( Umachau, 10 (1906), No. 
14i pp. £65-£71, figs. 7).—An illustrated account is given of the Birkeland and Eyde 
process as carried out at Notodden. 

The manufacture of nitric acid at Notodden, L. Grandbau (Jour. Agr. Prat., 
n. aer., 11 (1906), No. 10, pp. £96-£99, Jiga. 4 ).—The plant and methods used at this 
place for the preparation of nitric acid from atmospheric nitrogen by the Birkeland 
and Eyde process are described. 

The factory at Notodden, Norway, for the manufacture of nitrate, L. 
Grandeau (Jour Agr. Prat., n ser., 11 (1906), No. 11^pp. S£8-330, figs. £).—Further 
descriptive details regarding the factory established at this point lor the manufacture 
of nitrate from atmospheric nitrogen by tlie Birkeland and Eyde process. 

The electric furnace of Birkeland and Eyde, L. Granoeau (./our. Agr. Prat., 
n. aer., 11 (1906), No. 9, pp. £65-£68, figa. 5).—The principles ot construction of this 
furnaceare explained and statistics are given as to the extent to winch it is being used 
in Norway in the prepaiatioii oi nitrogen comjiounds Irom tlie air. 

Calcium cyanamid (Mark Lane Express, 94 (1906), No 3883, Perl, and Feed., 
p. II).—it IS stated that the German Agricultural Society announces that it is now 
prepared to furnish this material, with 19 per cent nitrogen, in limited quantities for 
fertilizer tests at a cash price of about $58.5.3 per ton, in bags 1. o b 

Nitrogen and nitrogenous tertihzers, P. G. Wicken (Jour. Dept. Agr. Weal. 
Ausl., 1£ (1905), No. S, pp. £5£-£56) . — Ihwi article explains briefly the different 
forms m which nitrogen occurs and discusses the fertilizing value of the nitrogenous 
fertilizers available lor use in West Australia, including nitrate ot soda, nitrate of 
potash, ammonium sulphate, soot, blood manure, bone dust, tankage, guanos, urine 
and night soil, oil cake, wool waste, decomposed hair and lime Irom tanneries and 
fellmongeries, barnyard manure, and seaweed. 

Production of nitrate, R. E. Mansfield (Mo. Consular and Trade Rpta. [U. S.], 
1906, No. 805, p. ^^).—The exports ot nitrate from Chile to different countnes dur¬ 
ing the year 1904 are given, the total being 740,869 tons, valued at $62,847,132. 

The uae of ammomacal gas liquor as a fertilizer, C. Dcsbbrrb (Ann. Agr. 
Suisse, 6 (1905), No. 8, pp. 8SS-SS5; Bui. Mena. Off. Renae\g. Agr. [Paris], 6 (1906), 
No. £, pp. Experiments with a liquor obtained from the gas works of 

Morges containing from 0.37 to 0.45 per cent of nitrogen, mostly in form of ammonia, 
but also containing small amounts of sulphid, cyanid, sulphocyanid, etc., are reported. 


<>Ann. Phys. [Poggendorff], 113, p. 252. 
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The material was applied to grass lands in connection with superphosphate, 600 
kg. per hectare (445 lbs. per acre), and potash salts, 300 kg. per hectare (267 lbs. per 
acre) at rates of 6,000 to 15,000 liters per hectare (alx)ut 3,300 to 9,900 gal. per acre) 
on March 20 and June 8, before and after the first cutting of grass. The smaller 
application prcxluced very little increase in yield. The larger application produced 
sufficient increase in yield to pay the cost of transportation and distribution. The 
addition of sulphate of iron, 600 kg. per hectare (445 U)s. per acre) further increased 
the yield and completely destroyed mosses in the grass. The use of the gas liquor 
resulted in the disappearance of leguminous plants from the herbage, but favored 
the development of the graminse. The first application of the liquor burned the 
grass more or less, but it promptly recovered from this injury. 

The general conclusion reached was that farmers in the vicinity of gas works may 
use this material with advantage if they can secure it free of cost. It may be applied 
with advantage during the winter on grass lands or on uncultivated land either 
directly or in mixture with liquid manure. Since it contains only nitrogen, it should 
be supplemented with phosphatic, potassic, and calcareous fertilizers. If applied 
directly during the summer it may seriously injure plants, but it may be safely used 
in mixtures with soil or compost. 

Bone products, J. C. McNally (Mo. Consular and Trade lipls., 1906^ Xo. 305^ p, 
155 ).—A brief note is here given on the composition and fertilizing value of raw and 
degelatinized lx)nc meal and precipitated bone phosphate. The use and value of the 
precipitated phosphate as a feeding stuff is also referred to. 

Phosphate rock production, E. O. IIovky (Anier. Fert.y 24 (1906)^ Xo. 3^ p, 
21 ).—Statements from advance reports of the U. S. Geological Survey are cited show¬ 
ing that the marketed production in 1905 probably exceeded 600,000 long tons as 
against 530,571 tons in 1904. There was a marked increase in production in Florida 
and Tennessee and a smaller increase in South Carolina. The average price of phos¬ 
phate was higher in 1906 than in 1905 due to increased demand in Europe. 

Potash as a fertilizer, P. G. Wickkn (Jour, Depl. Ayr. West, Ausl.y 12 (1905)^ 
No. 5y pp. 4^^-4^4 )>—A concise summary is here given of the principal facts relating 
to this subject. 

Analyses of commercial fertilizers, M. A. Scoveli. et al. (Kentucky Sta, 
Bui. 121f pp. S3-15S ).—Analyses and valuation of 421 samples of fertilizers inspected 
during the spring of 1905 are reported. 

Analyses of fertilizers, C. A. Goess.mann (Massachusetts Sta. Bui. 107y pp. 42 ).— 
This bulletin gives market values of fertilizing ingredients and reports analyses of 
licensed fertilizers collected in the general market and miscellaneous fertilizing mate¬ 
rials sent to the station for examination, including wood ashes, lime ashes, cob ashes, 
cotton-seed meal, Peruvian guano, meat and bone, tankage, factory waste, kiln-dried 
pulverized sheep manure, sheep manure, soils, muck, and complete fertilizers. 

Analyses of fertilizers and insecticides, C. A. Gobssmann (MoMachuseUs Sta, 
Bui. 109, pp, 23 ).—This bulletin includes notes on the taking of samples for analysis, 
instructions to manufacturers and dealers in commercial fertilizers, a discussion of 
trade values of fertilizing materials for 1906, and analyses of miscellaneous fertilizing 
and insecticide materials. 

The list includes wood ashes, cotton-hull ashes, lime ashes, refuse ashes, nitrate of 
soda, cotton-seed meal, new process linseed meal, dried blood, high grade sulphate 
of potash, carbonate of potash, muriate of potash, double manure salts, kainit, dis¬ 
solved boneblack, superphosphate, dissolved bone, ground bone, tankage, dry ground 
fish, carbonate of lime, prepared lime, cotton waste, cotton-seed compost, rotted cot¬ 
ton waste, damaged cocoa, glue refuse, leather dust, bone soup, refuse from wool 
washings, factory refuse, muck, peat, mud from the decomposition of seaweed, granu¬ 
lated tobacco stems, Peruvian guano, pigeon manure, complete fertilizers, soils, Paris 
green, arsenate of lead, and other insecticides. 
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Analyses of commeroial fertilizers, P. Schwbitebr and R. M. Bird (Miasouri 
Sta. Bui 66, pp, This bulletin contains a report of analyses of commercial fer¬ 
tilizers collected during the fall of 1904 and the spring of 1906, as well as a financial 
statement of the receipts and disbursements of the fertilizer control fund for the 
year ended December 31, 1904. 

Analyses of commercial fertilizers, P. Sciiweitzkr and R. M. Bird (Missouri 
Sta. Bui 70, pp. ii).—This bulletin reports analysps of commercial fertilizers col¬ 
lected during the fall of 1905, and gives a statement of receipts and disbursements of 
the fertilizer control fund for the year ended Becember 31, 1906. 

Oommercial fertilizers, W. AV. Miller and N. W. I^rd (Offir. Bpt. Sec. Ohio 
Bd. A(jr, on Com. Ferts., 1905, jvp. 100). —^Thc results of inspection of fertilizers in 
Ohio during the year 1905 are given, with statements r^gpirding the fertilizer control 
and the valuation of fertilizers, and the text of the State fertilizer law. 

liicensed commercial fertilizers, 1906, F. W. AVoi l and G. A. Ot^on ( Wis- 
cumin Sta. Bui 134, pp. 1-17, £4-^0). —Analyst's of 22 brands of fertilizers licensed 
for sale in Wisconsin during 1906 are reported, with a brief general discussion on 
the purchase, valuation, and use of commercial fertilizers, and the text of the State 
fertilizer law. 

Fertilizers in Japan (Bd. 2}rade Jour. [^Gt. Brit.^, 1906, Jan. 4; ahs. in .Tour. Soc. 
Chem. Indua., 25 (1906), No. 2, p. 84). —Statistics are given showing the extent and 
increase of use of fertilizers in Japan, esjK'cially of oil cakes. 

The value of the fertilizers imported into Jai>an during the first 6 months of 1905 
is reported to have lieen 12,976,352 yen ($6,462,223.30). Of this amount 7,265,109 yen 
($3,618,024.28) was paid for oil cake, 638,217 yen ($317,832.07) for ammonium sulphate, 
1,179,304 yen ($587,293.39) for calcium phosphate, and 636,997 yen ($317,224.51) 
for sodium nitrate. The oil cake comes from China, one-third of the nitrate 
from the United States, and the remainder from Chile and various other countries, 
the calcium phosphate and ammonium sulphate from the United Kingdom. There 
are several chemical factories at Osaka which produce fertilizers, e8i)ecially ammonium 
sulphate. 

Artificial fertilizers, P. G. Wk ken (Jour. Dept. A{p\ West. Ausl, 12 (1906), No. 1, 
j)p. 7-18). —This article discusses especially the prices and value of the fertilizing 
materials available in AVest Australia, and gives formulas for fertilizer mixtures for 
various kinds of crops, with directions for their applh'ation. The draft of various 
crops on the fertilizer constituents of the soil is also explained. 

AGRICULTURAL BOTANY. 

Plant breeding, L. H. Bailey (New York and Tjondon: The Macmillan Co., 1906, 
pp. XTV 4^3, Jigs. 48). —This is a fourth edition of the author’s work on plant 
breeding, w'hieh first appeared in 1895 (K. 8. R., 7, p. 562). 

The most marked changes in this work are to be found in chapter IV, which lias 
been wholly rewritten and which gives a r^sum^ of the investigations of de Vries, 
Mendel, and others, and in chapter V, which gives accounts of current plant-breeding 
practice. This last chapter summarizes the work of Burliank and Keeney, and the 
investigations of the experiment stations and of this Department along this line. A 
chronological bibliography of references to such literature as English-speaking horti¬ 
culturists would be most likely to find completes the volume. The bibliography 
embraces something over 100 pages and is brought down to 1905. 

On the correlation between calcium salts and the assimilation of nitrate 
nitrogen, V. V. YermakoV (Zhur. Opuitn. Agron. (Buss. Jour. Expt. Landw.), 6 
(1906), No. 4t pp. 403-431). —^The formation of ammonia and oxalic acid when nitric 
acid acts on glucose suggested to the author the possibility of a similar reaction tak¬ 
ing place in plants during the assimilation of nitrate nitrogen, whereby the ammonia 
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nerves for the synthesis of albumin and the oxalic acid, precipitated by the calcium, 
remains without further influence. If this hypothesis were true, in the absence of 
cahiium salts the oxalic acid formed would not be neutralized, and, being injurious 
to plants even in small quantities, would hinder the assimilation of the nitrate 
nitrogen. 

To determine this subject the author carried out 3 series of experiments with 
leaves of gmpes, Paulownia imperialism and Ailanthus glandulosa. In these experi¬ 
ments the author used one side of the leaves of grapes and Paulownia and the leaf¬ 
lets on one side of tlie racliis of Ailanthus, the cither portions remaining as a check. 
The nitrate nitrogen was determined by the Hcliultze-Tiemann method. 

In the first series of experiments some of the leaves were placed for 24 hours in a 
0.2 per cent solution of calcium nitrate and others in a 0.2 per cent solution of jxitas- 
sium nitrate. At the end of the experiments only traces of nitrate nitrogen were 
found in the leaves receiving the calcium solution, while the leaves placed in the 
potassium solution contained an appreciable (piantity of nitrate nitrogen. This 
seems to indicate that in the leaves receiving calcium the nitrate was consumed by 
the plant. 

In the second series of experiments the leaves were placed in a 0.2 per cent solu¬ 
tion of potassium nitrate and were then cut in halves, some of which were used as 
controls while others were placed in various solutions. The results show that in the 
leaves which had received calcium salts the nitrate disappeare<l, being assimilated, 
while where no calcium salt was present the nitrate remained unaffected. The 
author concludes from this that calcium is indispensable for the assimilation of 
nitrate nitrogen.— p. fireman. 

The morphology and biology of nitrogen-assimilating organisms, L. Lutz 
(Lea mirroorganistries fixateum iVazote. Paris: J. Lechevalier, 1904^ PP- 1^7^ Jigs. 19; 
ahs. in Centhl. Baki. [efc.], i'. A6/., 13 (1903) ^ No. 13'-16mpp. 477, The author 

gives a critical review of the literature relating to nitrogen assimilation by bacteria 
and other micro-organisms and practically gives a summary of the present status of 
knowledge on the morphology and biology of nitrogen-assimilating organisms. 

After a historical rcsmn<'», the author gives an account of the attempts to cultivate 
the nitrogen-fixing organisms, particularly the experiments of Winogradski and 
Beijerinck, and of the (mltures known as Alinit. The general conditions for fixation 
of nitrogen in the soil and factors limiting it are described, after which especial 
attention is given the morphology and physiology of the tubercles on the roots of 
the Ix^uminosaj and of the organisms which they contain. The literature on the 
culture of these organisms is reviewed at considerable length, and suggestions are given 
for the growth of the bacteria in nitrogen-containing and nitrogen-free media. The 
biological forms and pliysiological characteristics of the organisms are described and 
the various factors controlling nitrogen assimilation are reviewed. Accounts are 
given of various attempts in the utilization of the bacteria by applying them to 
practical use in the field, particularly on the use of pure cultures. 

In addition to the lAJguminosw the author shows that tubercles of a similar nature 
occur on the roots of alders, Eleagnus, Podocarpus, Mynca, Datisca, etc. 

A chapter is devoted to the fixation of free atmospheric nitrogen through sym¬ 
biosis between alga* and bacteria by mosses, etc. 

An extended bibliography of literature completes the volume, about 500 titles 
being cited. 

Bffect of differences in solar radiations on the transfer of albuminoids in 
wheat, J. Dumont (Compt. Rend. Acad, Sci. [Pari«], 14 I (1905)^ No. 18, pp. 68S- 
esSj.-'li having been claimed that light is necessary for the formation of albumi¬ 
noids in plants and that the more refrangible rays are mbst active in this respect, the 
author investigated the subject and reports experiments carried on during 2 different 
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seasons to test the effect of blue, black, red, and green colored screens on the prodno* 
tion of grain and chaff of wheat. 

In 1904 the wheat grown under the black screen was richest in nitrogen, followed 
by the specimens grown under green, blue, and red screens. In 1905 the experi¬ 
ments were repeated, and in this case the highest amount of nitrogen was found in 
the plants grown under the green screens, followed by those under the black, blue, 
and red. 

Incidentally the effect of these different colored screens on germination was tested, 
and out of 100 grains selected, 92 germinated in the check, 94 under the black, 97 
under the red, and 99 under the blue and green screens. 

Anatomical and physiological changes prdduced in tropical plants by 
change of environment, D. Bois and I. Gallaud (Compt. Rend. Acad. Sci. [Pam], 
UI {J905), No. pp- 10S3-10$5).—^tieniion is called to the marked physiological 
and anatomical changes which take place in various economic tropical plants when 
taken from one region to another, and the failure to secure the successful economic 
introduction of many plants, such as rubber, fiber plants, etc., is attributed to these 
changes. 

Wound stimuli, parasitism, and gum flow of the Amygdalacem, M. W. 

Bbijbrinck and A. Rant {Centbl. Bakt. [e<c.], 2. Abt.y 15 {1905)^ No. 12, pp. 366- 
375). —On account of the frequent occurrence of gum flow associated with certain 
diseases of species of Prunus, the authors have investigated the theories of the effect 
of wound stimuli to gum flow and the relation of parasites to wound stimuli. 

The principal experiments were made with young shoots of the peach and of 
a reputed hybrid between the peach and almond. The effect of wounding the 
cambium in both young and old twigs is shown and comparisons are made with the 
caused by poisons, heat, etc. The influence of species of fungi in inducing 
wound stimuli is described, and gum flow is reported as associated with a consider¬ 
able number of species. In conclusion comparisons are drawn between this form of 
gum secretion and the resins and gums produced by other plants. 

Some experiments in the control of color in plants, H. Kraemer {Abs. in 
Science, n. ser., 23 {1906)^ No. 585, pp. 423, 4^4)- —In a previous publication (E. S. R., 
16, p. 640) the author shows that the unorganized or cell-sap color substances in 
plants readily react with various chemicals, producing in many instances marked 
changes in color. It was found that the majority of plant-color substances turned 
green when under the influence of calcium hydrate, deep red with organic acids, 
rich purple with {K)ta8sium and aluminum sulphate, and blue with iron sulphate. 

In 1904 the author carried on a senes of experiments in this Department for the 
purpose of determining the effects of certain chemicals on the color principles of 
plants, the material studied being carnations, roses, and pansies, which were grown 
in the presence of a large number of chemicals. The results published are consid¬ 
ered only preliminary, but it was found that in the case of La France roses the petals 
became of a uniform pink color when the plants were supplied with iron citrate and 
citric acid. Maroon roses became dark red when the plants were supplied with 
phosphoric acid, iron and ammonium sulphate, or sulphuric acid. The maroon roses 
when treated with sulphuric acid were found to take on a crimson color and they 
also tended to produce single flowers. 

Some factors concerned in color production in a species of Fusarium, J. B. 

Pollock {Abe. m Science, n. ser., 23 {2906), No. 585, pp. 4^2, 423). —A series of experi¬ 
ments was carried on witti species of Fusarium obtained from the cut ends of corn 
stubbie. 

One of the characteristics of the fungus is the bright salmon-pink color which 
develops on many artificial media under proper conditions. Among the conditions 
necesmy for its development are direct sunlight, in the absence of which only a pale 
cre^l^or is produced, generally without a tinge of red. Moisture! is also an impor- 
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tant factor in the development of color, and various media were found to influence 
the color produced by the fungus in a marked degree. 

The induction of new species, D. T. MacDougal (Ah». in Sci^nce^ n. ser.^ 2S 
(1906)j No. 585y p. 42 ‘^).—The effetjt of some chemical agents on the development of 
new species is briefly describee! in an account of experiments in which the ovaries of 
Raimannia were stimulateel immediately previous to fertilization. 

Among the seeds secured were a number w'hich produced plants differing from the 
normal or typical species, and the series of experiments seems to demonstrate that 
factors external to the protoplast may exert a profound influence upon the heredi¬ 
tary (‘haracters, developing (lualities not hitherto exhibited in the parent plants. 

FIELD CROPS. 

Report of the agrriculturist, B. C. Bupfum (Colorado Sta. Bpi. 1901, pp. 20-Sl, 
pi. 1 ).—A brief report of the work of the agriculturist during the season of 1901 is 
given. Several varieties of wheat grown for a number of years at altitudes of 7,000 
ft. showed a remarkable deterioration when planted at the station. In a field 
experiment with potatoes, untreated selected clean seed gave the largest yield. The 
shrinkage of 8 lots of potatoes during 4J months ranged from 5.2 to 8.5 per cent. 
Notes are given on a number of varieties of macaroni wheats tested in 1901. 

The results obtained with Hanna barley indicated that tlie variety is well adapted 
to Coloradt> conditions. Black oats from Colorado seed gave 71 bu. per acre, North 
Finnish 60.5 bu., and Silesian 52.4 bu. Three ac^res of Russian spelt, sown at the 
rate of 100 lbs. per acre, yielded 181 bu., machine measure. The crop weighed 6,386 
lbs., or about 30 lbs. per bushel. 

A report of the cooperative grass and forage plants experiments with the 
XT. S. Department of Agriculture at the Colorado Agricultural Experiment 
Station in 1901, A. H. Danielson (Colorado Sta. Rpt. 1901, pp. pU. 4t 

dgm. 1 ).—The grass garden of the station is described and the species making a good 
growth, a moderate growth, little growth, or dying out after coming up, and those 
not germinating are listed and the more im|)ortant and successful ones briefly noteti. 
The grasses and forage plants under fiehi culture are also briefly discussed. 

Succotash as a soiling crop, R. S. Shaw (Mkhigan Sta. Bui. 286, pp. 118-127, 
figs. 4 )-—The advantages and disa<lvantages of several crop mixtures grown for 
forage from 1903 to 1904, inclusive, are pointed out and notes on their culture and 
uses are given. 

On May 8,1903, a mixture of 1 pk. of corn, 1 pk. of peas, 1 pk. of oats, and 6 qts. of 
barley was drilled at the rate of 2i bu. per acre. The cutting and feeding of this crop 
to pigs was begun June 24 and lasted 12 days. The yield w’as at the rate of 22,887 
lbs. of green crop per acre. Owing to abundant rainfall, the growth was exceedingly 
dense and tall. The objection to this mixture was that it did not contain plants 
inaking a second growth after cutting. 

In 1904 corn, peas, oats, rape, and millet were sown May 7 on two different plats. 
Pigs were turned in one plat on June 20 and kept there for 32 days. The second 
growth of rape and millet in this mixture was good. 

In 1906 com, oats, peas, rape, and clover were sown May 1 on one plat and May 20 
on another. Floods interfered with the crop, but the data secured from the early 
sowing showed a yield of green forage of 12.16 tons per acre. Samples taken from 4 
representative areas each 2 ft. square showed that these 16 sq. ft. had produced the 
following number of plants: Oats, 61; peas, 68; rape, 55, and corn 22, their weights 
being 10.6, 4.2, 2.75, and 0.5 lbs., respectively. The second sowing yielded at the 
rate of 12.62 tons of green forage per acre and the 4 representative areas, including 16 
sq. ft, in this case contained the following number of plants: Com, 74; peas, 82; 
oats, 43, and rape 10, the respective weights being 6.9, 1.7, 4.8, and 0.3 lbs. The 
cutting of this sowing began July 22 and was completed August 11. The composition 
: ol samples taken in 1904 and 1905 is recorded. 
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[Experiments at the agricultural experiment station at Vienna, 1006], O. 

Rbitmair (Ztschr, Landw. Vermch^w, Oeaterr.f 9 (1906), No, pp, 146-179),—The 
work of the department of agronomy is reviewed and the results secured are briefly 
reported. 

The average results of several fertilizer tests with potatoes, sugar beets, winter 
rye, and winter wheat show that of the total increase in yield secured from the com¬ 
plete application the following percentages were due to the use of nitrate of soda: 
Potatoes 48.7, sugar beets 38.2, winter rye 57.5, and winter wheat 40 per cent. The 
hoed crops received 200 kg. of nitrate per hectare and the cereals 150 kg. These 
comparatively small applications are regarded in general as the most profitable for 
the soils under test. 

Potash was applied in the form of kainit and potash salt in quantities furnishing 
100 kg. of potash per hectare, and the effect of this single application observed for 3 
years. The first year the increase in the different crops due to potash was medium 
and regular, but where kainit was applied to oats no increase was secured. The 
second year the effect of potash on all crops excepting clover was weak, being weak¬ 
est w’ith oats. The third year the residual effect was still quite noticeable with 
clover, where the potash salt showed a better growth than the kainit, while the 
year before the kainit produced the better crop. The potash requirements of barley 
did not seem greater than those of other cereals. 

Fertilizer experiments on meadows and inoculation experiments with different 
leguminous plants, together with other work of the station are also reviewed. 

‘ Fertilizer experiments on meadows, A. Grete (lAindw, ,7ahrb. SchweiZf tO 
(1906)^ No. pp. 117-146 ).—The results of cooperative experiments carried on from 
1898 to 1900, inclusive, are reported. The plats, each containing 100 square meters, 
were given various combinations of phosphoric acid, potash, nitrogen, and lime at 
the rate of 0.8, 1, 0.45, and 2 kg. per plat, respectively. Lime was applied only in 
1898. 

It was found that the soil was very much in need of phosphoric acid while its 
potash requirement was small, the yields with phosphoric acid alone being almost as 
large as where the 2 elements were given together. Nitrogen gave a small increase 
in the yield of dry matter, but the production of protein was smaller than without 
it. The increase in dry matter was insufficient to pay for its use. Phosphoric acid 
and potash favored the growth of clovers an<l proved most profitable, although the 
potash added comparatively little to the incirease in yield. 

Some Buggeations relative to alfalfa growing in Ohio, C. G. Wiluams (Ohio 
kSta^pirc. 49^ pp. 3 ),—Brief general directions for alfalfa culture are given. 

Ejp“«tation found that on mil derived from sandstone the use of a ton of lime per 
acre was much more effective than other kinds of treatment, while on a limestone 
soil the application of lime gave no beneficial results. In some plat experiments on 
a limestone soil the use of 200 lbs. of steamed bone per acre seemed to have increased 
the yield over 148 per cent, while an application of 8 tons of stable manure per acre 
apparently gave an increase of 210 per cent. 

Alfalfa seed: Its adulterants, substitutes, and impurities and their detec¬ 
tion, H. F. Roberts and G. F. Freeman (Kansas Sta, Bui, 133y pp. 61-11 ly figs, 44 ).— 
The impurities commonly occurring in alfalfa seed are enumerated and described, 
and the results of purity and germination tests made by the station are recorded. 

Seed of yellow trefoil (Medkago lupulina) was found to be the chief adulterant, 
but in a number of samples bur clover (M. denticulata) and sweet clover (MelUotus 
alba) also occurred. It is pointed out that the seeds of these 3 species, unless present 
in large quantities, can not be readily distinguished from the seeds of alfalfa. Yellow 
trefoil and bur clover injure the quality of the forage produced, and on account of 
their being annuals die out after the first year and thus reduce the stand. Sweet 
clover is a biennial, and is generally distasteful to stock. 
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The chief impurity in western alfalfa seed is the dead seed of the alfalfa itself, and 
the obnoxious weed seeds most commonly present were chiefly those of species of 
docks and English plantain (Plnntago laiweolata). 

The range of germination in the samples ran from 60 to 96 per cent, with an 
fiverage of alK)ut 83 per cent. The separation of dead alfalfa seed was not found 
practically possible, and it is recommended that the grading of alfalfa seed be based 
upon acitual germination tests. 

Correction of a very unfavorable ratio of lime to magnesia in a soil for 
the culture of barley, G. Daikuiiaka {Hul, Imp, Cent. Agr, Expt, Sla. Japan, 1 
{1906), No, 1, pp, 13-16, pi, 1). —The soil originally containe<l 0.64 per cent, of cal¬ 
cium oxid and 1.91 per cent of magnesium oxid, representing a ratio of 0.34 :1. By 
adding sufficient lime to make the ratio of these two substances 1:1 the yield of l>ar- 
ley was doubled on well-manured soil, and even more than doubled when the 
manuring was one-sided or when no application at all was made. This result is 
attributed not only to the regulation of the ratio of lime to magnesia, but also to the 
improvement of the physical and chemical condition of the soil resulting from rais¬ 
ing the lime content. 

Buckwheat, J. L. Stone {New York Cornell Sta. Bui, 23S, pp, 170-193, figs. 6 ).— 
This bulletin gives a general account of the buckwheat plant, with direction.^ for its 
culture and uses. 

An experiment was made by the station in 1901 to determine whether better 
results could be secured by turning rye under early in the season or by allowing it 
to grow until shortly before drilling in buckwheat. The results indicated that early 
plowing and subsequent harrowing to produce a thorough settling of the soil gives 
the better results. It is recommended that if early plowing is impracticable greater 
attention should be given to a thorough fitting of the seed bed. 

The average yields in a variety test were as follows: Japanese 27.5 bii., Common 
Gray 26.8 bu., and Silver Hull 19.5 bu. per acre. Jn cooperative tests by 14 farmers 
in various parts of the State the average yield of Japanese was 21.29 bu. per acre and 
that of Silver Hull 20.05 bu. 

Buckwheat, E. Haskhioff {Jjandw, Vers. Slat,, 63 {1906), No. 5-6, pp, 375-406, 
figs, /i).—A general description of the buckwheat plant, directions for its culture, a 
review of experiments conducted with the crop, and a discussion of the chemical 
composition of the grain, straw, and mill products, together with their feeding value, 
are given. A bibliography of 17 references is listeil. 

The cassava industry, L. Colson and L. Chatel ( Culture el rnduslrie du manioc, 
Paris: A. Challamel, 1906, pp. 95, figs. 7, map 1, dgm, 7).—This book treats of tlie 
culture of cassava on the Island of R(*union. and gives a resume of the different 
operations necessary in the manufacture of starch and tapioca. Estimates are given 
on the cost of production of the crop and the manufactured food materials. 

Adulteration of red clover seed, J. Wilson {U. S. Dept. Agr., Office Sec. Circ. 
18, p. 1), —Of 521 samples of seed of red clover obtained in the ojien market 116 con¬ 
tained dodder and 5 were found to be adulterated with seed of yellow trefoil. These 
samples contained from 18.29 to 52.64 per cent of yellow trefoil. 

Corn, W. H. Scherffius {Kentucky Sta. Bui. 1^2, pp. 155-189, pis. 3).—k method 
of selecting seed corn is outlined and a chemical study of the composition of a 
number of varieties of Kentucky corn is reported. Each variety is described and 
the results of analyses are given in tables. 

These results show that the percentage of nitrogen does not differ materially in 
the individual whorls of grain on the ear, beginning at the butt, until after the 
middle is passed, when there is a gradual falling off in the nitrogen content toward 
the tip. In some instances, however, the grains at the tip contained a higher per¬ 
centage of nitrogen than the grains in any part of the ear, while in other cases they 
contained the lowest 
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In 3 samples of yellow corn with white-tipped f^rains scattered about over the 
ears, possibly^due to cross fertilization, there was no material difference in the per¬ 
centage of nitrogen of the white tipped and the yellow grains. The author concludes 
that this indicates that there is no change in the nitrogen content from the first 
year’s cross fertilization. Jx>ngitudinal rows of grains on opposite sides of the ears 
gave approximately the same percentage of nitrogen. 

Experiments with corn, C. G. Williams {Ohio Sta. Circ. SSj pp, 11^ dgms. j 9).— 
The tabulated results of varieties of corn tested for 3 years show that many of them 
are not adapted to Ohio conditions. Experiments iit thick and thin seeding pointed 
out that the increase in yield was vc>ry pronounced up to an average stand of 3.62 
plants per hill, the rows being 42 in. apart each way, but that it was accompanied 
by a decline in average weight per ear, which was especially marked when more 
than 3 plants were grown per hill. ^ 

From field counts made in 63 counties by 328 correspondents it was estimated that 
the stand of corn in the State for 1905 was 83.6 per cent. The method of conduct¬ 
ing an ear-row test plat is descril^ed in detail and the total yields of each row of a 
duplicate test of this kind is shown m a diagram. The yields from the different 
ears varied from 50 to 115 bn. per acre. Notes are given on a score card for dent 
corn and on the selection of seed ears. 

Cooperative fertilizer experiments with cotton in 1901, 1909, 1903, and 
1904, J. F. Dcgoar {Alabama College Sta, Bui. ISl^ pp. 17-74)- —In these coopera¬ 
tive experiments the station furnished material and instruction to farmers upon the 
agreement that the tests be made. The first year 10 reports were received, the sec¬ 
ond 13, the thin! 10, and the fourth 21. The conclusions and suggestions are based 
on these experiments and on earlier work. 

The use of acid phosphate was found almost universally beneficial. Kainit, which 
was less fre<tuently of benefit than aci<l phosphate, gave its best results where the 
crop was attacked by black rust. One hundred pounds of this substance per acre 
was usually found sufficient. The results indicated that on soils containing much 
clay kainit was unprofitable. 

Cotton-seed meal proved to be very effective on all soils except on new land, or on 
soil rich m vegetable matter. For old lands a mixture of acid phosphate and cotton¬ 
seed meal, or of these two substances and kainit, is recommended. A small growth 
of stalks under favorable conditions of climate and culture is regarded as showing a 
deficiency of nitrogen in the soil, and a rank growth as indicating that only a small 
quantity or no nitrogen at all need be applied The use of phosphates hastened 
maturity and the freshness of the land reduced the need for nitrogen. After a lux¬ 
uriant growth ot cow peas or a recent heavy dressing with stable manure or cotton 
seed, applicatiq^of cotton-seed meal were superfluous. Fertilizer formulas for the 
cotton crop oiH^^rious kinds of sods in different parts ot Alabama are suggested. 

The great millet or sorghum in Madras, C. Benson and C. K. Subba Rao 
{Dept. Agr. Madras Bui. ,-5.5, pp. l^f ).—This bulletin gives a popular description of 
the crop and of the methods of its culture in Madras. 

Four-year culture tests with oats, 1901-1904, W. Pooler {Arb. Deut. Landw. 
QeselLf 1906, No. 114, pp- S70). —The individual tests of cooperative experiments for 
the different years are described and notes are given on the 13 varieties compared. 
^Strube oats gave in general the highest yiekis of grain, and especially good returns 
were secured under favorable moisture conditions. 

In dry seasons ].A^utewitz Yellow ranked first in yield of grain, but in seasons with 
a greater moisture supply several varieties gave better yields. Beseler II succeeded 
only with a good supply of soil moisture, while Beseler 111 gave average re.sult8 for 
the different years' as compared with ||ll the varieties tested. Duppau, Heine Pro¬ 
lific, Heine Trauben, and Anderbeck gave medium yields and were apparently not 
very readily influenced by weather conditions. Probstei and Fichtelgebiig pro- 
dtiQed medium yields under unfavorable conditions, but otherwise they were out 
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ranked in productivenesa by a number of sorte. Beseler I gave the lowest yield of 
grain, but with Strube ranked first in all years in straw production. Anderbeck and 
Selchow side oats were also heavy yielders of straw, while Selchow Panicle, Fichtel- 
gebirg, Probstei, and Beseler III stood last in this regard. 

A high percentage of grain was produced by Selchow Panicle, Beseler III, Duppau, 
Leutewitz Yellow, Probstei, and Beseler II, and a low percentage by Selchow side 
oats and Beseler 1. Beseler II, Strube, Anderbeck, Probstei, and Duppau proihiced 
the heaviest grain, and Heine Trauben, Fichtelgcbirg, Selchow side oats, and espe¬ 
cially I^utewitz Yellow, the lightest. The liter weight of the grain varied consider¬ 
ably in different years and was quite irregular. Leutewitz Yellow and Beseler HI 
were lowest in i)ercentage of hull and Beseler II, Strube, and Fichtelgebirg highest. 

The grain of Beseler I, Selchow side oats, AnderV)eck, and Beseler II was richest 
in protein, while that of Fichtelgebirg and Leutewitz Yellow was poorest. Selchow 
side oats and I.eutewitz Yellow outranked all other varieties in the fat content of the 
grain, and Leutewitz Yellow also ranked first in jish content. On the average, Fich¬ 
telgebirg ripened earliest, but showed the greatest tendency to lodge. Duppau, 
Strube, and Heine Prolific stood up well, and Selchow' Panic^le apparently pro<luced 
the strongest straw. The Beseler varieties, together with I-eutewitz Yellow, Heine 
Trauben, and Strube, proved quite smut-resistant. 

The strong stooling varieties were Fichtelgebirg and I..eutewitz Yellow, and the 
weak stooling sorts Strube, the Beseler varieties, Heine Prolifi^j, and Selchow Panicle. 
The Beseler varieties produced the longest straw, and Fichtelgebirg, Strube, and 
I-^utewitz Yellow the shortest. Anderbeck, the Beseler oats, and Strube were char¬ 
acterized in comparison with the other varieties by thick sterns. 

A preliminary report on growing Irish potatoes, C. M. Conner (Florida Sta, 
Bnl. 83^ pp. 887-406^ ph. 4). —A brief discussion of potato culture in Florida is given 
and the results of experiments in 1905 are tabulated but no conclusions are drawn 
from the data. The work consisted mainly of fertilizer tests to determine the best 
sources and the Irest quantities of the essential x>lant food elements. 

Of different varieties tested Rose No. 4, grown from blossom ends, yielded 215 bu. 
and grown from stem ends, 225 bu. of marketable irotatoes per acre. These were 
the heaviest yields secured. This same variety grown from Massachusetts seed 
yielded 160 bu., from Virginia second-crop seed 179 bu., and from seed growm at the 
station during tlie previous fall from small potatoes left from the spring crop, 89 bu. 
per acre. 

Some results of potato investigations in 1905, T. C. Johnson ([QaarU'] Rpl, 
W. Va. Bd. Agr., 1 ( /.906'), pp. 41-50). —Potato culture as carried on in West Virginia 
in the counties bordering on the Ohio River is described with reference to its extent 
on the bottom lands along the river, the fertilizer applications and crop rotation, 
the soil and its preparation, planting and cultivating the crop, harvesting and 
marketing, and the attacks of fungus diseases. 

The principal varieties grown are Early Ohio, Carmen No. 1, Carmen No. 2, Green 
Mountain, and Sir Walter Raleigh. Experiments in spraying with Bordeaux mix¬ 
ture indicated that this was a profitable operation, a marked gain being shown in 
the production of the highest grade of tubers. With reference to that part of the 
crop consisting of small tubers spraying was unprofitable. 

A rough skin in its relation to the starch content of potatoes, R. Krzymowski 
(Jour. Jjandw.y 54 (1906) ^ No. J, pp. 57-64). —Work on this subject by different investi¬ 
gators is reviewed and the author’s own results are presented. The rough and smooth 
skinned tubers of 15 different varieties were analyzed and in 14 cases the rough-skinned 
tubers were richer in starch. The starch content of the smooth-skinned potatoes 
ranged from 16 to 19.2 per cent and that of the rough from 17.1 to 21.6 per cent. 

. On the application of magnesia in the form of magnesiiun sulphate for the 
needs of the rice plant, G. Daikuhara (Bui: Imp. Cent. Agr. Blxpt. Sta. Japan, 1 
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(1906), No. ly pp. 2S-^9y pL 7).-~The results t)f iM>t experimontfl are reported which 
“ show that in the presence of lime as carbonate the necessary amount of magnesia, 
when applied as crystallized sulphate for paddy rice in sand culture, is so small that 
the beet ratio CaO : MgO becomes 30:1, while in the form of natural carbonates the 
best ratio would be 1:1 as Aso [E. S. R., 15, p. 1062] had ast^ertained. This conclu¬ 
sion will hold good also for various sandy soils, while for clayey soils the l)est ratio ’ 
CaO as carbonate „ 

MgO as sulphate 

Additional experiments, making comparative tests of sodium nitrate and ammo¬ 
nium sulphate, showed that the application, of nitrogen as sodium nitrate was not 
favorable to rice plants, its relative value as compared with ammoniacal nitrogen 
being as 40 to 100. 

The anatomical structure of the stems of spring rye grown on moor soils 
and its change under the influence of manurial treatment, P. VAimLKR (Jour. 
Laudw.y 54 (1006)y No. pp. ISO). —The thickness of the stem wall was found to 
decrease from the base toward the top of the stem. All oarts of the stem not pro¬ 
tected by the leaf sheaths showed an evenly developed cuticle, but the epithelium 
was much strengthened in the upi^er parts of the stem and in the iiiternodes. 

At the lower joints of the internodes the stomata under the leaf sheaths remained 
inactive ami there was practically no development of chlorophyll. The hypoderma 
was found strongest in the lower parts of the stems and in the internodas. The 
development of the parenchyma was greatest in the lower portions of the stem and 
in the upper parts of the internodes. The tissue through which protein is trans¬ 
located prevailed near the head. The proportion of lumina to (!ell walls in the stem 
increased from below toward the spike, corres{)onding to the lesser strength require¬ 
ments in the upper portions near the head. 

The results of experiments to determine the influence of the fertilizer applications 
usetl showed that all manurial treatment, exce[)ting the use of phosphoric acid by 
itself, tended to increase the size of the stem by enlarging the cell lumina at the 
expense of the cell walls. The parenchymatic tissue also increased with the quan¬ 
tity of fertilizer applied. Potash, without weakening the stem, favored the produc¬ 
tion of imrenchyma and assimilative tissue and a reduction of unproductive tissue. 
It^ use also resulted in a marked strengthening of the cuticle. 

Nitrogen remained indifferent toward the length of the stem and the development 
of the fibro-vascular bundles, but it reduced the quantity of hypoderma, especially 
in the lower internodes. This result, coupled with a greater production of chloro¬ 
phyll in the lower parts of the plant and a reduction in percentage of cell wall, 
weakens the stem. When nitrogen and potash were applied together the effect of 
weakening the cell wall was quite marked. Phosphoric acid given in excess pro¬ 
duced exceptionally low yields. While acting favorably on the development of the 
framework of the plant, phosphoric acid reduced the total quantity of cell wall, but 
^when applied with potash and nitrogen it had a strengthening effect on the plant. 

Experiments with sugar beet, G. Clarke (Emex Ed. Com., County TecfifjLabs.y 
Chelmsford, 1906, Jan., pp. ^2, pi. 1, figs. 3). —Experiments were conducted at 5 
different points. The average yield of sugar beets per acre was 18.3 tons, the 
percentage of sugar in the beet 16.7, and the purity 84.7. The results with Redtop 
sugar beet were not included in the average figures just given. This variety gave an 
average yield of 24.5 tons per acre, with 11.8 per cent of sugar and 79.2 purity. 

Seedling canes and manurial experiments at Barbados, 1903-1905, J. P^ 

Albuquerque and J. R. Bovell (Imp. Dept. Ayr. West Indies, Pamphlet 40, 1906, 
pp. 119). —A summary of part of the work with sugar cane carried on under the 
direction of the Imperial Department of Agriculture is given. 

Tl^e varieties of canes were grown on black soils in 12 cases and on red soils in 3. 

B. 208 again gave good results as plant canes, especially on red soi’s. B. 1,47 



FITIT.T) onors. 


1153 


outranked all the other varieties tested on the black soils. Of the newer varieties 
B. 1,529 stood second on both black and red soils. The results indicated that the 
application of nitrogen both to plants and rattoons is profitable. Sulphate of potash 
was also profitable, but phosphatic fertilizers either had no effect or decreased the 
yield. 

Report on experiments with varieties of swedes, 1002-1905, W. Allan 
{Edinh, and East of Scot. Col. Agr. Bui. 7, pp. 16). —Twenty-four varieties of swedes 
were tested for 4 years. The varieties varied in productiveness and quality, pro¬ 
ductiveness being more inherent in the variety than quality. 

The quality of the crop was influenced by the kind of soil, the size of the roots 
produced, and the variety grown. Wet and cloudy seasons reduced quality more 
than quantity. The Ixist pn)ducing variety was Premier, which gave on an average 
fully 1J tons per acre more than Conqueror, which stood next in the tests. In quality 
Kinaldie stood first, Stirling Castle secemd, and New Arctic third. 

In the production of dry matter per acre Magnum Bonuni and (iueen ranked first 
and second, respectively, with an average difference of } cwt. per acre in favor of 
Magnum Bonum. Next to these varieties in the production of feeding material 
stood Premier, Paragon, and Stirling Castle. 

On the lime factor for the tobacco plant, G. Daikuhara {BhL Imp. Cent. Agr. 
Expt. Sta. JapaUj 1 [1905) ^ No. 7, pp. 17-22 ^ 2 >ls. S). —In order to determine the 
best ratio of lime to magnesia in a soil used for the growth of tobacco a series of pot 
experiments was made in which ratios of 1,2, and 4 parts of lime to 1 of magnesia 
were used. The best results were obtained with a ratio of 4 parts of lime to 1 of 
magnesia. In all cases the tobacco plants were benefited by the application of lime. 

The results of seed tests at the German seed control stations ( Milt. J)eut. 
Lnndw. Gesell.^ 21 (^1906)^ No. pp. 121-12S). —The number of samples tested and 
the average germination and purity at different seed control stations where this kind 
of work has been in progress for from 10 to 28 years are given in a table and briefly 
discussed. 

Attention is called to the fact that salable beet seed must come up to the following 
requirements: A kilogram of beet seed must produce at least 70,000 sprouts in 14 
days after planting, and of this number at least 46,000 must be produced in the first 
6 days. Of 100 seed bolls not less than 75 must have sprouted in this time. The 
water content of the seed is considered normal up to 15 per cent, inclusive, and up to 
17 per cent, inclusive, the seed may still be sold but a deduction in weight for the 
extra moisture content must be allowed. 

Standard seed may contain 3 per cent of foreign matter, but when the content 
reaches 5 per cent a deduction in weight must be allowed. Over 17 per cent of mois¬ 
ture or more than 5 per cent of foreign matter in a beet sample makes it unmarket¬ 
able according to the law. 

Report of the seed control station at Vienna for 1905, T. von Wbinziekl 
{Zlschr. Landw. Vers^ichmu Oesterr., 9 {1906), No.S, pp. 279-382, pi. 1).—A review of 
the work of the station during the 25 years of its existence is given. During this 
period 200,867 determinations were made. 

A list of 83 seed firms cooperating with the station is given, together with a regis¬ 
ter of the demonstration fields and forage plant and grass seed culture investigations 
established and in progress since 1898. The work conducted in the Alpine regions 
from 1890 to 1905 is described and the different investigations carried on in 1905 are 
notCKl. 

Studies of weeds. 1, Some common thistles, J. Pbrgival {Jour. Bd. Agr. 
.{Londm^f 12 {1906), No. 12, pp. 705-716, figs, fd).—The 4 common thistles Carduus 
crispus, Cnicus lanceolatus, C. palustris, and C. arvenm are described and figured and 
directions for the extermination of each species are given. 

4113—No. 12—06-3 
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Pineapple culture* IH, Fertilizer experiments, H. K. Miller and A. W. 
Blair (Florida Sta, Bui. 83j pp. 403-437^ pis. 8, dgms. S). —This bulletin containt? 
the detailed plan and results of fertilizer experiments with pineapples, extendino 
over a period of 5 years. 

The purpose of the experiment was “ to find out from what source or sources it is 
best to obtain.fertilizing materials for pineapples; the proper quantity to use for the 
best results as regards quantity, quality, and shippipg pro|)erties; best method of 
applying; ratio of phosphoric acid, nitrogen, and jwtash; the effect of shading, and 
to determine any other conditions which wdll prove of advantage to the industry.^* 

The experiment contained 96 separate plats, with as many variations and combina¬ 
tions of the fertilizers commonly used for this crop. Eat^h plat contained 100 plants 
and occupied of an acre. All the plats were covered with a lath shed, furnish¬ 
ing J shade. Preliminary to the work pineapples were analyzed with reference to 
the fertilizer constituents contained to determine the proportion in which they exist 
normally in the plant and fruit. The ratio of the constituents was found to be prac¬ 
tically as follows: Phosphoric acid 0.8, nitrogen 1, and potash 2. The results secured 
on the different sections of the plats are discussed in considerable detail and illustra¬ 
tions given of the plants on many of the different plats. 

Acid phosphate was found to have an injurious effect upon pineapples which 
could be corrected by the use of lime. It is thought that the acid phosphate itself 
was not the cause of the injury, but rather the sulphate of iron and aluminum which 
it contained, since acid phosphate derived from bone black did not have any inju¬ 
rious effect on the plants. Since, however, acid phosphate is occasionally colored to 
represent dissolved bone black, it is recommended that one not experienced in the 
use of fertilizers should not use any form of acid phosphate whatever for pine¬ 
apples, but rely upon bone meal or slag. 

On the whole the best results have been obtained by the use of about 3,750 lbs. per 
acre of fertilizer, analyzing 4 per cent available phosphoric acid, 6 per cent nitrogen, 
and 10 per cent potash, and this formula was perhaps best compounded by the use 
of bone, blood, and high-grade sulphate, 

A number of fruits were analyzed to see if increasing amounts of fertilizer would 
affect their composition. The results obtained are tabulated, but the data are not 
considered sufficiently satisfactory to warrant conclusions. 

Among the recommendations and conclusions drawn from the whole work, it is 
shown that as a source of phosphoric acid fine ground steamed bone, lx)ne meal, and 
slag have given the best results. If acid phosphate is used lime should be added 
every year or two at the rate of 750 lbs. to the acTe. “As sources of nitrogen, 
dried blood, cotton-seed meal, and castor pomace may be useil. Nitrate of soda may 
be used for the first 6 months and possibly, to a limited extent, for the first year, 
but after the first year it will probably be safer to eliminate it entirely. Consider¬ 
able caution is required in its use. 

“Of the potash salts used, high and low grade sulphate have given the best results, 
the latter seeming slightly the better. Muriate has given fair results, though the 
sulphate undoubtedly gives better results. Kainit should not be used. High-grade 
" tobacco stems, though not used in this experiment, have been used by a number of 
growers with good results. 

“For most of the east coast soils we would recommend 3,500 to 4,000 lbs. to the 
acre annually of a fertilizer analyzing 4 per cent available phosphoric acid, 5 per 
cent nitrogen, and 10 per cent potash, to be applied at the rate of four applications a 
year for the first 18 months, and after this two applications a year; one in February 
or March, as the conditions may require, and one soon after the removal of the sum¬ 
mer crop.“ 
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The use of a growing fertilizer on pineapples at the beginning of winter lias been 
found objeetionable, since when the plants are started into growth at this time, they 
are more easily injuro<l by cold weather which may follow in January or February. 
Ground tobacco stems may be used in the fall, since this material does not cause 
much growth, but tends to the production, rather, of hardy plants, better able to 
withstand the cold. 

“ Within 3 weeks, or as soon as possible after setting out, the ijlants should have a 
light application of cotton-seed meal in the bud, about a tablesix)onful to tlie plant. 
The first regular application should be put on broadcast about 6 weeks later, and l>o 
thoroughly worked in with the scufile hoe.” The experiment brought out clearly 
that when the <piantity of fertilizer was increiiscd from a little more than a ton to 
nearly 2 tons per acre, the number of larger sizes of pineapples was increased to a 
very profitable extent. 

The pineapple crop was injured in 1905 by a frost in February, and some observa¬ 
tions were made to determine the relation between the different fertilizers and the 
frost-resistance of the crop, but no satisfactory conclusions could be drawn. 

Pineapple culture. IV, Handling the crop, H. 11. Hvmk {Florida tS^a. Bui, 
84t pp- 44^-487, pis. S,fig, 1 ).—In the 3 preceding Imlletins on this subject, soils, 
varieties, and results of fertilizer experiments liave been considered (E. S. R., 14, 
p. 459; 15, ]). 468; 17, p. 1154). In the present bulletin the author considers the 
subject of packinghouses and their equipment, lield equipment for the harvesting of 
pineapples, pineapple i)ackages, harvesting, grading, shipping, and marketing fruit 
with specjial reference to Florida conditions. 

Relative to the picking of pineapples the author states that before reaching full 
maturity the pineapple is dark, black-green in color and the eyes somewhat pointed 
and angular. As maturity advances the eyes flatten down somewhat in the center 
and become slightly elevated around the margins, and the color changes to a very 
pale green. “ The opening and spreading of the crown may be taken as one of the 
best indications of maturity. ... As the fruit ripens the stem elongates, the 
slips grow rapidly and their leaves spread out.” In summer fruit intended for 
short-distance sliipments and immediate consumption the basal eyes may be allowed 
to retain some color. “ If considerable time is to elapse between picking and con¬ 
sumption, the fruit should not Ik? quite so mature.” 

The mango in Hawaii, J. E. Hkhuns {Hawaii Sfa. Bid, 12, pp, 32, j)ls, 10 ),— 
A ijopular treatise on the culture of mangoes in Hawaii. In st)me experiments made 
to determine the longevity of mango seeds it was found that of seed 31 to 41 days 
old, 43.5 per cent germinahd and produced g(X)d plants. These figures indicate that 
the seed ciaii be preserved much longer than is generally sup[x?Bed. An analysis is 
given of the mango, which shows it to contain 82.51 per cent water, 0.39 per cent 
ash, 0.01 per cent fat, 1.45 per cent fiber, 0.84 per cent protein, and 14.80 per cent 
carbohydrates. 

Directions are given for the manufacture <?f chutney, marmalade, and jelly from 
mangoes, and notes are given on mango breeding, diseases and insects affecting man¬ 
goes, varieties of mangoes, and mango seedlings in Hawaii. 

Vegetable novelties, F. W. Ranb and II. F. Hall {New Hampshire Sta, BuIjs 125, 
pp, 156-180, figs, 27 ).—The results are given of tests of some of the more recent varie¬ 
ties of beans, beets, cabbage, carrots, sweet corn, cucumbers, lettuce, watermelons, 
pumpkins, squash, potatoes, and tomatoes, with brief descriptive notes. Nitro-cul- 
ture was used without success in the growing of beans and peas. 

Horticultural division, G. S. Scott {Orange River Colmiy Dept, Agr,, Ann, Rpt,, 
1 {1904-6), pp. 169-181 ),—Notes on a large number of fruits planted at various gov¬ 
ernment forestry stations, and of the growing of certain vegetables, jparticularly pota¬ 
toes, on the some area. 
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Slower biologry and productiveness of fruit trees, Ewbrt {Landw. JahrL^ S6 
{1906), No. 1-2, pp. 259-287, pis. 2). —Results of extensive experiments are given in 
which the productiveness of apples and pears, as related to the biology of flowers, 
was investigated. The special point studied was whether there is anything to fear 
from the standpoint of self-sterility in making large plantings of a single variety. 
The following conclusions from the author’s work, which extended over a period of 
3 years, will show the problems on which data were secured: ♦ 

Numerous seeds and increased size of fruit accompany each other. Seedless fruits 
occur not only on such seedless varieties as Vaterapfel and Rihas Seedless, but fre¬ 
quently on trees that usually produce fruit witt seeds. Seedless fruits grown on the 
same tree in competition with seeded fruits are smaller than the latter and frequently 
misshapen. If foreign pollen is withheld from a tree and only seedless fruits pro¬ 
duced, these fruits reach the same size as fruits with seeds. In plantings of a single 
variety the numl)er of seedless fruits and fruits with but few seeds is relatively high. 
More fruits with than without seeds are found, however, which indicates that even 
mider such difficult conditions, foreign i)ollen is carried to the blooms in consider¬ 
able quantities. Waite’s division of fruits into self-fertile and self-sterile sorts requires 
revision, since fruits may be formed in the absence of pollen. 

The experiments which have been made to determine the effect of self-pollination 
on individual branches of a tree are often of negative value because the enclosing 
of the blooms results in an unfavorable physiological condition and seedless fruits 
formed on such branches must compete for nourishment with the seeded fruits on 
other branches. 

There is no basis for the fear that large plantings of a single variety in Germany 
will result in a decreased yield. The ability of pollen to germinate is variable, but 
may endure for more than 3 weeks. 

Emits and other food products of Jamaica, E. J. Wortley {Jamaica: Gleaner 
Co., Ltd., 1906, pp. 7S, pJs. 2). —Brief descriptions and notes are given oh the more 
usual fruits and vegetables grown in Jamaica, as well as such subjects as cloves, cof¬ 
fee, kola, vanilla, sugar cane, etc. The plates show the fruits of all the different 
plants described. 

Influence of colored light on the preservation of ripe fruit {Mark Lane 
Express, 94 {1906), No. 3889, p. 399). —In an article abstracted from the Bulletin oj 
Agricultural Information, the results of some experiments are given in which it is 
shown that ripe fruit can be kept for a longer time under blue glass than under 
ordinary circumstances. In the experiments cited strawberry plants were grown in 
pots, and when ripe, part of the pots were placed under red glass and part under 
blue glass. After a couple of days the fruit under the influence of red light was 
completely spoiled, while those under blue light kept in good condition for 7 days. 

Orchard notes, W. M. Munson {Maine Sta. Bui. 128, pp. 66-80, pis. 4 )-—Under 
the above heading notes are given on spraying, insects and diseases affecting apples, 
winter injuries to apple trees, mice injuries, and suggestions given as to pruning 
trees and handling fruit. 

The injuries to apples following the severe winters of 1903-4 and 1904r-5 were 
thought to be due to the overbearing of the trees following a dry season and the 
very cold winter. Trees which were well cultivated and fertilized started a vigorous 
growth near the base of the main limbs from which it will be possible to build a new 
top. In neglected orcliards or where the thrifty trees were left in sod, the injured 
trees continued to deteriorate and many have died. In order to prevent futune 
winter injury it is suggested that the trees be not allowed to overbear. 

If tar paper is used to protect trees from mice injuries, it is considered important 
that the paper be removed in the spring; otherwise there is danger of the tree scald¬ 
ing. The cost of sufficient wire screen to protect 400 young trees was $7.60. The 
tar paper for an equal number cost 84 cts. Strips of wood veneer, which cpsi 
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^ per thousand, were also used mm'SHfully, but in applying them the work must 
be done before freezing weather eomes or many of them will crack and be useless. 
A still cheaper form of protection is a coat of paint, providing pure materials are 
used. 

An obscure physiological disease of apple trees, apparently due to the excessive use 
of nitrogenous fertilizers and the lack of available potash, is briefly descril)ed. 

The apples of New York, II, S. A. Beach, N. O. Booth, and O. M. Taylor 
(New York State Sta, Rpt. 1903^ pt. 2^ pp, IV + 360^ ph. 84 ).—This volume is similar 
in make-up to the preceding (E. S. R., 17, p. 559), and is devoted to summer and 
fall apples which have originated or are grown in New York. It contains an index 
of the varieties mentioned in the volume, and also a combined index to volumes 1 
and 2. 

Apple districts of New York with varieties for each, U. V. Hedrick, N. O. 
Booth, and O. M. Taylor (New York State Sta. Bui. 275, p;>. 01, map 1 ).—An alpha¬ 
betical catalogue is given of the apples that have grown or have originate<l in New 
York, in which the characteristics and season of each variety are noted, its suitabil¬ 
ity for different sections of the State pointed out, and general remarks given on its 
usefulness. 

In addition a discussion is given of the distribution of varieties of apples and the 
adaptation of groups of apples. Under the latter heading a large number of varie¬ 
ties of apples have been classified into groups, such as Aport Group, Baldwin Group, 
Early Harvest Group, Faraeuse Group, etc. New York State is divided into 9 pomo- 
logical districts, and lists of varieties which maybe successfully cultivated for differ¬ 
ent purposes given for each. A list of varieties of apples which are unworthy a place 
among the apples of New York is included in the bulletin, as well as a list of those 
whi(!h have not been sufficiently tested to justify comment on them. 

Peach and plum culture, A. B. McKay (Mmimppi Sla. Bul.93,pp. 16, figs. 3 ).— 
An account of the laying out, planting, and yields of a 9-acre peach orchard, 6 acres 
of which was planted for commercial purposes with 900 Elbertaand 50 Triumph peach 
trees, and the remaining 3 to numerous varieties of peaches and plums. 

The orchard was planted during the first days of January, 1898. In 1899 the trees 
were severely frozen, so that the bark from the ground to the crotches of the lower 
branches could be easily pulled away from the 'tree. They were severely headed 
back and entirely recovered. 

Three crops of peaches have been secured from the commercial orchard. The 
yield in 1901 was 550 bu.; 1902, 520 bu.; and in 1904,1,575 bu. The total net returns 
from the shipment of these fruits to St. Louis, Chicago, and St. Paul were $2,500. 
The first year the orchard was set out sweet potatoes w^ere grown betw^een the row's, 
and yielded at the rate of 100 bu. to the acre. The next season peas were planted 
between the row s, and yielded at the rate of 20 bu. per acre. The total receipts from 
these crops amounted to $390. The cost of the trees and the expense of preparing 
the land and planting was $66.76. The care of the orchard is placed at $270, making 
a total expense of $336.75. 

There was, therefore, a profit on the crops grown in the orchard of $53.25, which 
may be regarded as a good rental value on the land for 3 years, at the end of which 
time the orchard was ready for fruit-bearing, free from encumbrances. For the next 
4 years the average returns from the orchard and fruit were $625, or $104.16 per acre. 
The annual expense of caring for the orchard during this period is placed at $30, leav¬ 
ing a clear gain of $74.16 for each acre during the 4 years. 

Brief descriptions are given of 20 varieties of jxjaches, and of 7 varieties of plums 
grown in the experimental orchard. Relative to the fruit produced on different kinds 
of soil, the author states that trees on the stiff, heavy clay over a light-colored, sticky 
and poorly drained subsoil made a rather unhealthy growth, a large percentage of 
idle trees died, and the fruit lacked color and flavor. On the deep, strong clay loam 



1168 


EXPERIMENT STATION RECORD. 


over an orange-colored clay Hubsoil the trees have grown rather too vigorously/* It 
has been difficult to keep wooi} growth within ])roper limits, but rather more fruit 
has set on these trees than in other parts of the orchard/* 

On light, grayish-colored soil the trees are medium sized, require but little prun^ 
ing, and produce a fair amount of fruit of good quality, but show signs of nearing the 
end of their period of usefulness. On red clay over deeper red subsoil “the trees are 
of medium size, but healthy, well sliaix^d, and require but little pnining. The f^it 
on this section is invariably more highly colored, freer from defects, more uniform in 
size and shapt', and more highly flavored than that from other parts of the orchard.** 

Peaches for home and market, W. J. Guebn and F. H. Ballou (Ohio Sta. But, 
no, pp. I57-liS6, figK. So ).— J^opular dirc'ctions arc given for the culture of jHiaches, 
including recommendations as to the soil and its preparation, location, trees, plant¬ 
ing, cultivation, fruit thinning, etc., with brief descriptions of SO of the better sorts. 

Varieties of strawberries and cultural directions, (). M. Tayi.or (Neu) York 
State Sta. Bui. pp. 63-79). —The author descrilH's 27 of the standard and newer 
varieties of strawberries which have Ix^en grown at the station, and give^ brief cul¬ 
tural directions for strawberries. 

In 1905 the 8(*ason was specially favorable at the station for a good strawberry crop. 
Fairfield and Weston No. 1 were among the earliest of the desirable kinds. AVesto*n 
No. 1 produced large fruit of desirable size to the close of the season, but Fairfield 
appeared to he valuable only on ac<!Ount of its earlincss. Among the latest sorts were 
Cardinal, Mark Hanna, Mead, President, Ridgeway, and Rough Rider. All of these, 
except Cardinal, produced large fruit of desirable size to the close of the season. 
The author suggests that the varieties Joe and Mead should be planted closer than 
other varieties. Mark Hanna was the most productive, though low in quality. 
President was of largest size and an excellent show berry, but deficient in (piality. 
Mark Hanna yielded at the rate of 12,400 (jts. per acre, while Midnight, the least pro¬ 
ductive variety, produced but 1,114 qts. per acre. 

Strawberries, O. M. Taylor (New York State Sta. Bui. 276, jyopular ed., pp, 8), — 
A popular summary of the bulletin noted above. 

Marketing strawberries (Country Gent., 71 (1906), No. 2780, pp. 4^0, 461). —An 
account of a successful cooperative society for marketing straw))erries, located at 
Neosho, Mo., with some details as to methods of marketing and doing business. 

Longevity of grapes of various varieties and species in north Texas, T. V. 
Munson (7V./ cw Fnryn and Ranch, 26 (1906), No. 7, p. 6). —The author gives the results 
of growing 59 varieties and species of grai)e8 for 19 years in Texas, on a light sandy 
soil from 6 in. to 3 ft. deep and resting on red and yellow clay subsoil. The data are 
largely given in tabular form. They show the names of each variety, its specific 
blood, the mfrnber of vines of each variety plante<l 19 years before, nuinljer and j)er- 
centage of vines now alive, degree of profitableness, diseases affecting and present 
condition of each variety. 

The author considers the native Post grape ( Vitis lincecumii) the most valuable of 
all American species in many respects. It therefore has been used extensively in 
hybridizing. The article refutes the statement of H. M. Stringfellow to the effect 
that the Aestivalis types of grapes are the most reliable in the interior of Texas. 
The tabular data given show a number of varieties superior to these. 

Varieties and species of cultivated cacao, M. A. FAUcufeRE (Jour. Agr. Trop., 
6 (1906), No. 67, pp. 76-79). —Brief descriptions of varieties and species of cacao, 
with an account of their respective uses. 

Second report on pecan culture, H. H. Hume (Florida Sta. Bui 8,6, pp- 46S-601, 
pis. 8, Jigs. 14) .—This is a popular bulletin on the pecan, dealing with its botany and 
culture in Florida. Such matters as pro{)agation, grafting, nursery growing, top¬ 
working, preparation of soils, the planting of the orchard, cultivation, fertilizers to 
use, methods of pruning, harvesting, marketing, and varieties, are considered in' 
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detail. It is similar in charac*.ter to the two previous bulletins issued on this same 
Hu}»ject (E. S. R., 11, p. 57; 12, p. 559). 

Relative to budding the author states that the buds now commonly usetl are those 
wliich have been formed just previous to the time of budding. The recommenda¬ 
tions of Oliver (E. S. R., 14, p. 968) that dormant buds of last season be used, has 
not met with favor in Florida l)e(rause of the large amount of wood which must be 
sacrificeil to secjure a few buds. The best trees for planting in the pecan orchard are 
well grown 1-year-old trees, from 3 to 5 ft. high. The best lime to plant is in the 
latter part of November to the first of February. The 10 varieties which the author 
Ix^lioves worthy of cultivation in Florida are described and notes given on their 
origin. 

All the spireas worth growing:, J. Dunbar {Gard. Mag. [M F.], S {1906)^ No. 
4, 2 ^p. 209-210, figs. S) . —Of the 50 species of spireas in cultivation in the United 
States only 14, in the author’s opinion, are worth cultivating, anti these belong to two 
great natural groups, the early bloomers, which are wdiite flowered, and the late 
bloomers, which are some shade of pink, with two exceptions. 

The first group is j)runed in June; the second in winter. These 14 species are 
divided into 5 flowering types, each of which is illustrated. The culture of spireas is 
given, with destTiptions of each species of importance. A systematic key or guide 
is given to the horticultural value of these species. 

The American carnation, A. Hemslby (Gard. Chron., S. ser., 89 (1906), No. 
1002, pp. 148,146) . —The author states that the introduction of the variety Mrs. T. W. 
I^wson in England has led to the extensive cultivation of American carnations in 
England, and that the American varieties are far in advance of the English. A 
number of varieties are described and methods of cultivation discussed. 

Further experiments on inheritance in sweet peas and stocks, W. Bateson, 
K. R. Saunders, and P, 0. Punnett (Proc. Roy. Soc. [London], Ser. B, 77 (1906), 
No. B 817, 2 ip. 286-288). —Some of the peculiarities in color inheritance among sw'eet 
peas an<l stocks are pointed out as the result of experimental investigation. 

FORESTEY. 

The forestry work of the Ohio Experiment Station, W. J. Green and C. W. 
Waid (Ohio Stn. Cirr.. 60, pp. 11, figs. 5). —A considerable amount of cooperative 
forestry work with farmers is being undertaken. In all 355 plats have been planted 
to forest trees in different parts of the State un<ler the supervision of the station. 

The plan is to give aid to those who wish to help themselves rather than to carry 
on large forestry operations independently. Some forestry \vork is being done at 
the station. In all about 9 acres have been planted to Cntnlpa speciosa, black or yel¬ 
low locust, Osage orange, white ash, green ash, larch, black walnut, and mulberry. 
Heedling trees are furnished by the station to farmers without cost. 

It is stated that in a oatalpa grove 23 years old, the timber value was $326, or 
$14.17 per acre for each year since planting. In the case of the locust grove 19 years 
old, the value was $341.76, or $17.98 per acre for each year since planting. 

Forest planting in the sand-hill region of Nebraska, G. Pinchot ( U . S . Dept. 
Agr., Forest Serv. Oirc. 87, pp. S). —The results of experiments in growing pine trees 
on the sand hills of Nebraska seem to indicate that western yellow and jack pine 
can be successfully used in this region. 

The best of the jack pine trees set out on the Bruner plantation in 1890 are now 18 
to 30 ft. high. The western yellow pine (bull pine) although not as fast growing as 
jack pine, is longer lived and is a more valuable tree when matured, and is equally 
well adapted to the region for planting. Suggestions are given on where to secure 
planting material and methods of planting. The cost of wild jack pine seedlings is> 
placed at $5 per thousand delivered, and of yellow pine $6 to $16 per thousand. 
The cost for material and labor is placed at $2.30 per acre. 
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&6vi6w of foitost Srdmiiiistrcttioxi in Britisli Indifty S. Eardlky-Wilmot 
mest Admin. Brit. India, 1903-4, VP^ 63, maps S).—In addition to the usual data 
regarding forestry affairs in 1903-4, a 5-year review is given of forestry conditions in 
India, in which it is shown that the forest area has increased from 81,869 square 
miles in 1899 to 96,466 sciuare miles in 1904. The working plans at the end of 1904 
covered 33,680 square miles. The total cubic feet of timber and fuel cut during this 
period was 236,016,000. At the same time 214,605,000 bamboos were cut, and the 
minor forest products amounted to 4,756,000 rufiees. The total revenue for th^ 
5-year period was 19,658,000 rupees; the total expenses, 11,269,000 rupees. 

Relative to the Imperial Forest School, it is sho^wn that, since its establishment in 
1899, 673 students have gone out of the school, of whom 418 are now in government 
service, 135 in that of native states, etc. The average cost of education per head is 
2,606 rupees, without taking into consideration the cost of the buildings. 

The appendixes contain the usual data in regard to the forest survey operations, 
expenditures, receipts, etc. Two large maps of India are given, one showing the 
distribution of forest lands in India, and the other the forest survey working plans 
now in operation. 

How shall forests be taxed? A. Gaskii.l {Forestry and Iirig., 13 (1906), Nos. 3, 
pp. 119-122; 4, pp. 172-177). —A paper read before the Society of American Forest¬ 
ers, in which inequitable taxation is held responsible for much of the present forest 
destruction. Suggestions are given as to the principles which should be applied in 
the taxation of forests. Euroi)ean systems of taxation are briefly noted. 

The author holds that forests should be assessed apart from the land on which 
they stand, and since they are of public benefit the commonw'ealth should bear a 
part of the cost of maintaining them—that is, the State t-hould be made to contrib¬ 
ute its share of the cost, as well as the counties in which the forests are located. 
The greater part of the tax on the forest should fall due when the timber is sohl, 
and the deferred tax should bear a fair relation to the net yield of the property. 
The owner is entitled to a fair annual return on his investment. 

In the enactment of future tax laws relative to forest property, three considera¬ 
tions should enter. ‘*(a) Necessity—the support of the local government; (b) equity-— 
an assessment based upon the actual yield, collection of the tax (on the trees, 
not on the land) deferred until the crop is sold, and a recognition of the peculiar 
risks—fire, trespass, etc.—to which forests are subject; (c) encouragement—a special 
rating of the property to compensate the owner for whatever expense attaches to 
maintaining the forest in a condition that best serves the public interest.*^ 

Xealia forest reserve {Hawaii. Forester and Ayr., 3 (1906), No. 2, pp. 61-68).— 
This proposed forest reserve contains 9,935 acres. Its purpose is to protect the 
natural forest covering the w^atershed of the northern end of the Puna District of 
Kauai. A description is given by the superintendent of forestry, R. S. Hosmer, of 
the lands and forests included. 

Ewa forest reserve {Hawaii. Forester and Agr., 3 (1906), No. 2, pp. 68-79).— 
Recommendations, with resolutions relating to the establishment of Ewa forest 
reserve, are given, with a report by the superintendent of forestry on the area of 
land included, and an account of the forest. The purpose of the reserve is to insure 
the continuance of the forest on the Koolau Mountains, and to increase its efficiency 
as a protection forest by bringing the area under a system of forest administration. 
The total area of the whole reservation is approximately 28,650 acres. 

The black wattle in Hawaii, J. G. Smith {Haivaii Sta. Bui. 11, pp. 16, pU. 3 ).— 
The results are given of harvesting a 6-acre grove of Australian black wattle (Acacia 
decurrens) about 13 years old, and directions given for the cultivation and harvest¬ 
ing of this tree in Hawaii. Some data are also given on the influence of climate on 
the tannin content of black wattle, the production of tan-bark extracts, details of 
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tanning proceesee, and suggestions on what to do with the wood. The insect ene¬ 
mies of bla(;k wattle in Hawaii are briefly enumerated by D. \j. Van Dine. 

The wattle appears to thrive best in Hawaii on rather heavy soils at an elevation 
of 800 to 3,000 ft., where the rainfall ranges from 80 to 150 in. i>er annum. The 6-acre 
tract harvested grew on a steep slope at an elevation of 600 to 800 ft. It yielded 38 
tons of bark. The 36 "tons which were sold brought 15839.44, and in addition 500 
fence posts and 88 cords of firewood were secured. The firewood was sold for $689.25, 
making the total value of the tract a little over $1,600. The trees at this time had 
reached their full development and during the preceding 4 years about 20 jier cent of 
them had died, some because they had reached their limit of growth, and others on 
account of injury from stock and insects. 

Under methods of cultivation, it is stated that 1 lb. of seed will plant 10 acres. 
Before planting, the seed should be either covered with boiling water and allowed 
to stand 24 hours, or scorched in hot ashes to soften the hard outside skin to facil¬ 
itate germination. It is considered more economit^l to plant the seed in place than 
to sow in nursery rows and transplant. The trees on good soil should be ready to 
cut in 10 years. In the station grove trees of the same age varied from 18 in. at the 
butt, when growing on rich soil with heavy rainfall, to only 6 in. in diameter on 
rocky thin soil at a lower and drier elevation. Ten-year-old trees should yield at 
least 100 lbs. of green bark, equal to 50 lbs. of dry bark. It is considered doubtful 
whether black wattle can be profitably cultivated except on land of fairly good char¬ 
acter. 

The best bark was obtained by drying under roofs. The main point seems to be 
to dry in such a manner that the bark will not mold. Where sufficiently large 
areas are to be harvested, the author believes it would pay to build a large drying 
house carrying temporary slatted floors 18 in. apart, on which the green bark, cut 
into lengths of 2 or 3 in., could be uniformly distributed for drying. 

In investigating the influence of climate on the tannin content it was found that 
in the case of koa bark {Acacia koa)y that taken from trees above Hilo showed 17 i)er 
cent tannin, while samples taken from a much drier district showed only 12 per cent. 
Samples of wattle bark taken from trees growing in a very wet district showed fully 
as high tannin content as trees growing in a very dry district. The range of tannin 
in this bark varied from 25 to 36 per cent. No apparent relation was found between 
the tannin content and the soil or season. The highest yield, therefore, of tannin 
per acre can be secured from lands on which the trees during the normal growth 
will produce the largest amount of bark, and this is likely to be obtained where the 
rainfall is sufficiently heavy to afford the trees uninterrupted growth. 

The wood is stated to be hard and tough, and comparable with algeroba in fuel 
value, but somewhat more difficult to split. It checks in drying. Some suggestions 
are given on its use in making wood alcohol. It is estimated that 200 acres of 
ground planted to black wattle would yield 500,000 cu. ft. of wood in 10 years. By 
distillation this would give a minimum of 1,650 tons of charcoal, 15,000 gal. of wood 
spirits, 380 tons of acetate of lime, and a large amount of wood tar and creosote, 
having a total value of $44,000, while the cost of production should not exceed 
$ 20 , 000 . 

How to prune young locust and catalpa trees, W. J. Green and C. \V. Waid 
(Ohio Sta. Circ. 61, pp, 6j figs, S ),—Ixxiust trees are nearly self-pruning. They have a 
tendency to produce one fork and if this is removed, no attention need be paid to the 
smaller limbs. With the catalpa the authors recommend the cutting off of the tree 
to the level of the ground when 2 or 3 years old and allowing but one sprout to 
develop from the stump. If the trees have made a good root growth, they may be 
cut back the second year, but if not, pruning should be deferred until the third year. 
I^ate winter or early spring is considered the best time for cutting back. 
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Northern limit of the papaw tree, C- A. Wititk (Sdenccy n, 2S {1906)^ 
No, 69S, pp, 74^751 ),—A discussion of the distribution in the United States of the 
papaw {Admina triloba)y persimmon, and pecan. 

Packings seeds for the Tropics, J. H. Hart ((ran/. Chron.y S, ser.y 39 {1906)y No, 
lOlOy pp, e7Sy ^76),—The author calls attention to the necessity of packing seeds 
intended for the.Tropics in dry air and in tinfoil paiikets in order to preserve their 
ability to germinate. He cites an instance in which English peas imported in^) 
Trinidad in ordinary packets gave a 1*5 per cent germination when first sown. The 
sowing a month later gave 75 per cent. At the third sowing, 30 days later, the 
percentage of germination was 40, and at the fourth sowing the percentage of germi¬ 
nation was but 20. • 

Suitability of New South Wales timbers for railway construction {Indian 
Forestery 32 (1906)y No. 2y pp. 74-77). —^This is a review of the report of the forestry 
branch of New South Wales for 1904-5. 

It appears that the timber area of commercial value in New South Wales is about 
20,000,000 iu*res, or 10 per cent of the area of the State. Up to 1904 al)Out 7,503,200 
acres of the forest area had been examined and reserved from sale. The value of the 
timber exporte<l has risen from 5'225,145 in 1895 to $794,230 in 1904. Ironbark is 
used largely for piles, trams, girders, and transoms of bridges because of its strength 
and durability. Tallowwood, gray^and red gum, blackbutt, and Sydney blue gum 
for decking and light scantling, and turpentine and ironbark for jetty and pier work. 

Under favorable conditions iron])ark has histed 40 years as bridge timber, and 
turpentine piles have been found perfectly sound after standing 40 years in salt 
water. It is staU'd that Australian hardwoods last mu(;h longer in the track than 
the timbers commonly used in Europe and North America. 

Report on the turpentine industry in the United States, Bell (Diplo. and 
Com, Rpts. lLondon]y Misc. Ser.y No. 647ypp, 17 ).—A report on the turpentine indus¬ 
try in the United States by the British commercial agent, the data for w^hich are 
largely based on the reports of the U. S. Department of Agriculture. 

DISEASES OF PLANTS. 

Notes on miscellaneous diseases, K. Malkoff (Ghodishen Otchet Drzhnimata 
Zernl. Opltna Stantzhja SadovOy 2 (1904)t pp> 156-233 '{Gerimm Rnmmar\i\y pp, 19-22y 
pis. S ).—Notes are given on a numl)er of.diseases and insect injuries of economic 
plants. 

Among the subjects treated are the spot disease of chick-peas dneto Ascochyta pidy 
which the author says may l>e controlled with Bordeaux mixture; the control of 
plum Jackets with 3 per cent Bordeaux mixture; combating rose rust with Bordeaux 
mixture; the brown rot of plums {Monilia fructigena) ; a bacterial disease of mulber¬ 
ries; the use of Paris green, tobacco extracts, etc., against insects; and critical notes 
on plant diseases observed in Bulgaria in 1904. 

Laboratory notes, T. W. Kirk {Neiv Zeal. Dept. Agr. Ann. Rpt.y 13 (1906)ypp. 
405-428y pis, 19y jigs, .5).—Brief descriptive notes are given on a number of diseases 
of plants. Among them arc a disease of Swedish turnips {Phoma napO‘hrcuidcx)y 
apple and pear canker (Nectrln ditissima)y apricot coral spot (Ai cinnabarina)y onion 
mildew (Peronospora schleideni)y hean anthracmose (Colletotrichum llndemvihianum)y 
broad bean rust ( Uromyces fahie)y hollyhock rust {Pucdnia malvacearum)y a number 
of diseases of roses, club root of cabbage {Plasmodiophora hrassicx)y etc. 

Contribution to the life history of some Uredineeo, E. Fischer (Centbl, Baht, 
[elc.‘]y 2, Aht.y 15 {1905)y No, 7-8y pp, 227-232 ).—Notes are given on Pucciniastrum 
padi and Pucdnia lUiacearum. 

Investigations on the stinking smut of wheat and its control, K. Malkoff 
{QhodfUhm Otchet Drzhavnata Zeml, OpUna Stantziya Sadovo, 2 {1904), pp, 13»^149i 
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[German Summary], pp. 12-14 )-—The author investif^ated the effect of time of seed¬ 
ing on smut production, seed treatment with fungicides, and varietal resistance. No 
striking differences could be noted in the amount of smut that could be attributed to 
the time of seeding. 

In the experiments for seed treatment the effect of hot and cold ashes, dry air, 
cold water and milk of lime, Bordeaux mixture, hot w'ater, copper sulphate solutions, 
formalin, and corrosive sublimate solutions were tested. All the treatments reixjrted 
diminished the germinative ability of the wheat to some extent, the least injury 
reported being with the lota of seed treated with 0.1 per cent formalin, followed 
closely by the lot soaked for 5 minutes in Bordeaux mixture. The seed of the 
diffefent lots was sown and counts made of all smutted stalks and heads. 

Practi(*ally all smut was prevented by the treatments with Bordeaux mixture, 
formalin, and 0.5 per cent copper sulphate solution, each treatment being about the 
same in etiiciency. Mixing the grain with dry ashes immediately after thrashing 
was next in efficiency, only 3.5 iier (;ent of the plants and 2.5 per cent of the heads 
being smutted. 

Marked differences in varietal susceptibility are noted. 

Investigations on the mosaic disease of tobacco, F. W. T. JIuncjer {Ztsehr, 
PJfanzenkranL, 15 {I DOS), No. 5, pp. 257-511, Jig. /).—A revi(*w is given of the vari¬ 
ous theories regarding the cause of the mosaic disease, particular attention being 
given tile bacterial theories of Mayer, Iwanow^ski (K. S. R., 13, p. 361), and Prillieux 
and Delacroix (K. S. R,, 5, p. 1019), and the theories of Beijerinck (E. S. R., 10, 
p. 1058), and Woods (K. S. K., 13, p. 146; 14, p. 264), after which the author states 
and elaborates his theory reganling the causes of this disease. 

According to the author’s view any disturbances in the normal metabolism of the 
jilant may result in the variegation characteristic of the mosaic disease. He holds 
that the iiume<liate cause of the disease is an unorganized ferment of the toxophore 
group of Oppenheimer rather than oxidizing enzyms, as proposed by Woods and 
others. The mosaic disease must not be confused with variegation as it occurs in 
ornamental plants, which has been shown to be a not infretpient phenomenon in cer¬ 
tain species of Nicotiana. It is also sahl to differ from the disease described by 
Sturgis under the name “calico” (E. S. K., 11, p. 755). 

Home of the factors favoring the mosaic disease are described and the results of 
investigations on meteorological con<litions ami soils in Java are given. A bibliog¬ 
raphy of literature relating to this subject comjdetes the article. 

Combating: the mosaic disease of tobacco, H. JensExV [Cenihl. Bakt. [etc.], 2. 
AU,, 15 {1D05), No. lS-14y pp. 440-445). —In commenting upon the possibility of 
combating the mosaic disca.se through breeding experiments, the author briefly 
describes an experiment which he thinks shows the impossibility of producing 
resistant races within a single year, as has been claimed by others. 

The author believes it will be possible to develop resistant varieties, but that it 
will be found best to work with resistant races within varieties of known quality, 
rather than attempt to develop new types whose chief recommendation is hardiness 
or resistance. 

Potato diseases, T. W. Kirk (New Zeal. Dept. Agr. Ann. Rpt, IS (1905), pp. 
S4G-S6S, pis. 6, figs. 2). —A brief account is given of spraying experiments which suc¬ 
cessfully reduced the percentage of loss due to various potato diseases, and descrip¬ 
tions are given of the following diseases of potatoes: Late blight {Phytophthora 
infestans), early blight or leaf curl (Macrosporium solani), bacteriosis (Bacillus solana- 
cearum), scab (Oospora scabies), dry rot (Fusarium oxysporum), a wet rot which is 
believed to be of bacterial origin, and brown spot, which is of an uncertain cause. 
Where known, suggestions are offered of means for preventing these diseases. 

Note on the facultative saprophytism of Alternaria solani, A. H. Oickaynb 
(New Zeal. Dept. Agr. Ann. Rpt., 13 (1905), pp. 428-^430 ).— A report is given of a 
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aeries of experiments with Altemaria solani to determine whether it has lost its 
.power of developing saprophytically. 

Healthy leaves and leaves infeote<l with Phiftophthora infestans were inoculated 
with conidia of ji, solaniy and after developing, the spores were gathered and sown 
on leaves attacked by the late blight. These infections were repeated for six genera¬ 
tions, when the conidia were sown on healthy leaves and kept in a damp chamber. 
The conidia germinated freely, but the mycelium was poorly developed and no sjot- 
ting.of the leaves resulted, the mycelium appearing to live almost entirely on the 
surf^ of the leaves. 

It appears that through a space of six generations this fungus, which has become 
parasitic, was so reduced through gradual adcfjptation as to be converted into an 
obligate saprophyte. 

Heart rot of beets, mangels, and Swedish turnips (Jour, Bd, Agr, [London], 
12 (1006), No, 10, pp, 596-^98, fig, 1). —A description is given of a disease, attributed 
to the fungus Sphierella tabifica, which is said to be not uncommon in France, where it 
causes considerable damage to sugar beets. In England the fungus has recently made 
its appearance, being particularly destructive to mangels and Swedish turnips. 

The disease rarely appears before the middle of August, and first attacks the stalks 
of the largest leaves. Its presence is indicated by the wilting of the leaves, such as 
follows a hot, dry day; during the night the diseased leaves do not recover, but 
remain lying on the ground, turn yellow, and decay. Later in the season, when the 
leaf stalks are dead and dry, a second form of fungus fruit appears on the bleache<l 
patches, and some time later the mycelium of the fungus passes into the crown of 
the root, gradually extending downward. Finally the entire root is reiluced to a 
blackish decayed mass. 

The fungus seems to be able to pass the winter in diseased roots left in the field, 
and where the disease apj^ears, it is recommended that the crop should be harvested 
immediately and all diseased leaves and roots gathered and burned or deeply buried. 

Yellow varieties of mangels appear to be more susceptible to disease than others, 
as shown by infection experiments. 

The drop disease of cabbage, J. Ritzema Boa (Tijdschr. Plantenziektm, 11 (1906), 
pp, 105-117, pis, 8), —A description is given of a disease of cabbage said to be due to 
Phoma oleracea. It has appeared in some of the most important cabbage growing 
districts of Holland and is proving quite destructive. 

Three fungus diseases of the cultivated ginseng, H. S. Reed (Missouri Sta, 
Bui, 69, pp, 48-66, figs, 9), —According to the author, ginseng plantations have 
increased in number and extent so that ginseng now constitutes an important crop 
in the State. 

The first occurrence of disease on ginseng plants was reported in 1904. At that 
time the disease seemed to be due to a leaf-spot fungus, and it was thought that 
spraying with Bordeaux mixture might keep it in check. Later investigations 
showed that a numl)er of diseases were present and they were not similar to those 
described from New York (E. S. R., 16, p. 27T). On this account the author made 
a detailed study of the diseases and the fungi causing them. The diseases described 
are stem anthracnose, leaf anthracnose, and wilt. 

The stem anthracnose is due to the fungus Verm/icularia dematium, and it makes its 
‘appearance about 30 days after the plants appear above the ground, producing numer¬ 
ous black scars on the stems of the plants. The stalks are frequently so badly 
attacked that they break off before the upper portions become wilted. The direct 
injury is due to the filaments penetrating the cortical and sclerenchyma layers, dis¬ 
integrating them, and later breaking through the epidermis and forming black 
spore-producing bodies This disease can be readily checked by the use of Bordeaux 
mixture. 
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The leaf anthracnose, caused by Peatalozzm furierea, made its apjiearance early in 
July, when black, velvety patches were observed at the liases of the leaves and 
ll^Wer stalks causing them to die and fall off. This form of anthracnose caused the 
death of thousands of young plants, and it was found that it also could be kept in 
check by spraying with Bordeaux mixture. 

The wilt disease described is due to Neocosmospora vasinfectaj and this trouble has 
proved a very serious one, whole plantations often being destroyed in a single week. 
As the name suggests, the disease is to be recognized by the wilted apiiearance of the 
plants, and in this respect it greatly resembles the wilt of cotton, watermelon, and 
cowpeas. In fact, the fungus is considered identical with that causing the wilt of 
those plants. 

The author investigated the entrance of the fungus through the roots, but a care¬ 
ful examination failed to show any signs of fungus infection. There was evidence, 
however, for believing that the fungus enters the plant at the base of the stem 
through the lesions caused by the stem anthracnose. This is shown from the facts 
that (mreful microscopical examination failed to reveal the presence of any fungi in 
the young parts of the roots, that where as a result of spraying there was no anthrac¬ 
nose fungus the plants were not affected by the wilt, and that the wilt disease never 
appeared until about 2 months after the stem anthracnose had made its appearance. 

The fungus is not found except in the tibrovascular bundles while the plant is 
alive, while it is very customary to find the spore balls in the interior of dead, hollow 
steins, etc. The observations of the author have led to the conclusion that the wilt 
disease can Ije controlled by keeping the plants free from anthracnose and other fungi 
which produce lesions on the steins. 

A teiihnical account is given of the diseases and of the fungi causing them. 

A Phytophthora rot of apples, etc., A. Osterwalder ( Cerdbl. Bakt. 

15 {lf)05)y No. 13-14t pp. 440 ).—Following a severe rain and hailstorm in June, 

1904, apples were found affected with an unusual rot. Upon investigation the cause 
was determined to be Phytophthora ornnivora^ and inoculation experiments showed the 
possibility of its causing the rotting of apples and pears within a relatively short time. 

Notes on the so-called closed canker of apple trees, K. von Tubeuf {Naturw. 
Ztschr. Land u. Forstw.y S [1905), No. pp. 92-94, fig»- ^).—The author de8cril)e8 an 
unusual form of apple-tree canker, in which the fungus stimulates the tree into the 
production of large knotty outgrowths. When sawed through, the perethecia of 
Nertria ditimima were found inside the knots. 

A bacterial disease of cherry trees, R. Aderuold and W. Run land ( Centbl. 
Bakt. [<ffc.], 2. Abt., 15 (1905), No. 12, pp. S76, 377).—A preliminary note is given on 
a bacterial disease of cherry trees that has been quite destructive in some of the Rhine 
provinces of Germany. 

This disease appears to have been hitherto confused with that described as due to the 
fungus Valm leucostoina (E. S. R., 15, p. 270), but it lack^ the characteristic outgrowths 
of that disease. The organism has been isolateil and cultivated, and inoculation 
experiments show that it is capable of causing the trouble. The bacterium is described 
by the authors as Bacillus spongiosus. The disease is believed to be widely distrib¬ 
uted throughout Germany. The authors intend further studies upon it, and suggest 
that it may also attack other stone and pomaceous fruit trees, as similar appearances 
have already been noticed on plum and apple trees in the vicinity of Dammkrug. 

Observations on the biology of the olive-tubercle organism, E. F. Smith 
(Centbl. Bakt. [etc.^,2. Abt., 15 (1905), No. 7-8, pp. 198-200, pi. i).—The author was 
led to investigate the organism causing the olive knot (BadUus oUsc), to confirm state¬ 
ments by Schiff (E. 8. R., 16, p. 987) relating to the biology of the bacillus. 

The organism was isolated from olive knots from California, and studied under 
various conditions, comparisons being made with or^nisms plated out from material 
. received from two different sources in Italy. In all of the material examined there 
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were found to be in addition to B. oletv a number of other organisms. Successful 
inoculation experiments were made with the organisms from California and Italy. 

The author failed to find resemblances between his bact(*ria and that describeil by 
Schiff, and he concludes that no olive knots can be produced with pure cultures of 
the spore-l)earing organisms described by Schiff. 

Investigations on olive tuberculosis, R. Schikp {CenihL Baht, [c^c.], Aht,^ 
16 {1906)f No. 7-8f pp. 200-211). —The results of the author’s investigations on the 
cause of the olive tuWculosis and studies on the biology of the organism are given, 
a preliminary account of which has been noted elsewhere (E. S. U., 10, }>. 987). 

The occurrence and prevention of gooseberry mildew, R. Kwbrt { Xaturw. 
Ztsclir. Land u. Fontw.f 3 {1005), No. 5, pp. 200-204) .—Attentiim is called to the 
occurrence of Glo’osporium ribis on gooseberries, the fungus causing serious injury to 
the plants. 

An experiment in preventing the mildew was carried on in whi(*h the shrubs were 
sprayed with ordinary Bordeaux mixture, milk of lime, iron-free Bordeaux mixture, 
Bordeaux mixture to which varying proportions of iron sulphate were added, and 
soda Bordeaux. The shrubs were sprayed twice during the season, and the effect 
as show'n on the bushes is described. The author recommends in general the spray¬ 
ing of the shrubs with a 1 per cent solution of ordinary Bordeaux mixture, lie also 
recommends that resistant varieties, as far as possible, be planted, and that they be 
stimulated to rapid growth by means of cultivation and the use of fertilizers. 

The American mildew of gooseberries, Ritzema Bos ( 7'ijd.schr. Planfcnziek^ 
ten, 11 {1905), pp. 170-176). —Notes are given on the gooseberry mildew {SpliiirotJieca 
mors-uvw), which has recently appeared in a number of places in Europe, where it 
seems to be very destructive. The fungus and its effect on the host are described, 
and suggestions given for its prevention. 

Further investigations on the bacterial disease of sesame, K. Malkoff 
{Ghodiahm Otchet Brzhavnaia Zeml. Opltna Stanizlifa Sadovo, 2 {1904), pp. 140-156, 
[German Summarif], pp. 14-19, ph. 5). —In continuation of a previous note (E. S. R., 
16, p. 65) the author gives additional accounts of the biology of the organism causing 
the wilt of sesame. 

The disease is still poorly known but may be recognized by the stems of badly 
infested plants being wilted an<l affected with a sort of black rot, while thohc less 
seriously attacked are checked in their growth and as a result the crop yield is con¬ 
siderably lowered. lU'peated experiments in the isolation and cultivation of the 
oiganism and the results of inoculation exi)eriments are described in detail. Field 
exixjriments show'ed that plants from early-sown seed seemed more subject to disease, 
and moist soils also favored its development. Treating the seed grain with a 0.1 per 
cent solution of formalin seemed to restrict the spread of the disease in some of the 
experiments. 

Concerning witches brooms of pear trees, F, Muth {Naturw. Ztschr. Land u. 
Forstw., 3 {1905), No. 2, pp. 04-^6, Jiys. 11). —A description is given of witches brooms 
occurring on wdld pear trees, the outgrowths being attributed to attacks of Ejcoas- 
cun sp. 

Witches brooms of Quercus rubra, Soleredeb {Naturw. Ztschr. Land u. Forstw., 
S {1906), No. 1, pp. 17-23, fig. 1). —A description is given of witches brooms found 
upon the American red oak in a garden at Erlangen, Bavaria. 

These growths have previously been reported as occurring on Quercus ilex, caused 
by the fungus Exoa^cus kruchii, and on Q. luhata, due to E. quercus lohatse, but the 
cause of the witches brooms on the red oak is thought to ^ an e'ntirely distinct 
species of fungus from those mentioned above. A list is given of trees known to be 

* t to these growths and, so far as known, the fungi which cause them. 

subsequent note, by K. von Tul)euf (same journal, No. 7, pp. 309, 310, figs, 
^pccurrence of these growths on red oak in other localities is mentioned. 
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Witches brooms of fir trees, K. von Tuhkuf {Naturvj, Ztschr. Land u. Farstw,^ 9 
(1905^') No. pp. pjs. 5 ).—Illustrated descriptive notes are given on a num¬ 

ber of forms of witches brooms observed on fir trees. 

Kotes on Thelephora laciniata, K. von Tubeuf {Naturw. Ztmkr. Land u. Fc/rfslw,^ 
S {1905), Nos. ^rpp. 91, 9^, Jig. 1; 4, PP- 187-189, jigs. 3 ).—Brief accounts are given 
of attacks of Thelephora laciniata on young fir trees. The fungus, while not a true 
parasite, surrounds the lower parts of the seedling, ultimately causing its destruction. 
Very small seedlings are especially subject to attack. Moisture favors the develoj)- 
inent of the fungus. The seedlings should he thinned and stimulated by the use of 
fertilizers to make rapid growth. The same fungus is reported as injuring one-year- 
old l)eech seedlings. 

Further studies on Melampsora occurring on willows in Switzerland, 

O. Schneider {CentbL Bnkt. [etc.], AbL, 15 (1905), No. 7-8, pp. ^3^-^34).—The 
results of inoculation experiments with Melampsora ribesii-grandifolix and M. larici- 
reticulatx are given, in which notes are presented on the teleutospore and Ceeoma 
stages of the fungi. 

The occurrence of timber dry rot in Russia, L. von Lubimofp (Ztschr. Osterr. 
In gen. Architekt. Ver., 1905, p. 363; abs. in Centbl. Bakt. [etc.], 2. Abi., 15 (1905), No. 9, 
pp. 269, 270 ).—The rapid extension of railroad building, in which construction tim¬ 
ber so larg(ily enters, has served to call attention h) the timber dry rot caused by 
MeruliuH lachrymans. The loss due to this fungus is said to be very great. To pre¬ 
vent its attack various preservatives have l^een employed, such as carliolineum, 
creosote, various tar oil and proprietary compounds, corrosive sublimate, etc., and 
notes are given on their use and relative efficiency. 

A sclerotium disease of Forsythia, A. Osterwalder (Zf«c/ir. PJlanzenkrank., 15 
(1905), No. 6, pp. 321-329, pi. 1 ).—A description is given of a disease of the orna¬ 
mental shrubs Forsythia intermedia and F. suspensa which is attributed to Sclerotinia 
libertiann, and the relation of certain conidia to the fungus is discussed. The stems, 
leavt's, and flowers of the shrubs apjKiar to be subject to attack of the fungus, which 
has proved quite destructive. The disease has been noticed for several years, but a 
careful search made in the spring of 1905 failed to show the wintering form of the 
fungus through the develojiment of germinating sclerotia. 

The resistance of various varieties of roses to rust, R. Ewert (Naturw. Ztschr. 
Land u. Forstw., 3 (1905), No. 6,pp. 249-252 ).—In 1903 investigations w’ere begun at 
the Botanical Institute of Proskau on the rose rust due to Phragmidium subcoriicium, 
and observations were made on the relative susceptibility of various classes and varie¬ 
ties of roses to the fungus, the observations being extended to cover the years 1903 
and 1904. 

Except in the hybrid perpetual class there was relatively little disease either year, 
and during 1904 there was much less than was observed the previous season. The 
meteorological data show' that the rainfall from April to August in 1904 was only 
about one-third of the amount recorded in the i)revious year. The results of the 
observations are tabulated, from which it appears that the hybrid jierpetuals as a 
class are more subject to attacks of P. subcortieium than any of the others studied. 

A competitive test of spraying apparatus, J. Kitzema Bos ( Tijdschr. Plantm- 
ziekten, 11 (1905), pp. 81-96, pis. 2, Jigs. 8 ),—A report is given of the jury designated 
to award the prizes of the Pomological Society of Holland for hand, knapsack, and 
power sprayers. The jury in making its award took into consideration the size, 
weight, apparent durability, cost, relative efficiency, fineness of spray, etc. First 
and second prizes and honorable mention were awarded in each class. 
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ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Bark rin^ingr by woodpeckers and its relation to forest insects^ G. FrcHS 

{Natuno, Ztschr, Land tt. Forfitiv,^ S {1905)^ No. <9, jrp. 317--S4ii pi- I'*® 

been shown by various authors that woodpeckers may attack healthy trees making 
a ling of punctures around the trunk and causing an outgrowth of a shelf-like struc¬ 
ture at such points. 

It appears that some of the species of woo<lpeckers are fond of the sap obtained in^ 
such outgrowths. It has also been observed that these ring structures may become' 
infeste<l with insects and are visited by woodpeckers in search of food. The author 
believes that on the whole wood{>eckers are of more benefit in the destruction of 
injurious insects than harm as a result of injury to trees. 

The pine squirrel as a forest pest, Kudolp Koc’h {Naturw. Ztschr. Land u, 
ForstvKy 3 (1005), No. 7, pp. 398-303, Jig. /).— The author presents details regarding 
the nature of injury to the twigs of pines and fir trees by june squirrels. The idea 
that these injuries are more often due to the attacks of Oarrulus glandarius is With¬ 
out foundation. 

The loss of terminal twigs through the agency of pine squirrels, K. von 
Tubeup (Naturw. Ztuchr. Ixind u. fhrstw., 3 (1905), No. 11, pp. 473-473, Jig. 1). — 
According to observations made by the author all of the terminal twigs of pine trees 
eaten off by pine squirrels were subsequently replaced by lateral twigs which, how¬ 
ever, grow considerably less rapidly than uninjured terminal twigs. The injury from 
pine squirrels is, therefore, considered as a serious matter. 

Gases of bark injury due to the pine squirrel (Sciurus vulgaris), K. Kppneb 
(Naturw. Ztschr. Land u. Forstw., 3 (1905), No. 3, pp. 113-130, Jigs. 3). —According to 
the author’s observations various species of pine are at times greatly injured by the 
pine squirrels gnawing off the bark and biting off the terminal branches. Several 
illustrations of this work of the pine squirrel are given which indicate that the injury 
from this squirrel may assume a serious character. 

The determination of generic types, and a list of roundworm genera, with 
their original and type species, C. W. Stiles and A. Hassall ( U. S. Dept. Agr.^ 
Bur. Anim. Indus. Bui. 79, pp. 160). —Much confusion has prevailed in zoological 
literature on account of the uncertainty regarding scientific names and the authors 
believe that this is partly due to a failure to designate type species for genera at the 
time of their erection. The discussion presented in this bulletin is designed to pre¬ 
vent, as far as i> 088 ible, further confusion. 

A histori(!al review is given of the princijdes of type designation, together with 
copies of the British Association Code, the Dali Code, the cckIc of the American 
Ornithologists’ Union, and of the German Zoological Society, as well as other rules 
proposed by the various individuals and associations. The principles maintained in 
the bulletin are illustrated by application to a list of genera of roundworms. 

The s 3 monymy of Taenia, T. crassicollis, T. marginata, T. serrata, T. 
ccenurus, T. serialis, and Echinococcue, C. W. Stiles and E. C. Stevenson 
(U. B. Dept. Agr., Bur. Anirn. Indus. Bui. 80, pp. 14). — This bulletin contains a 
detailed synonymy of species contained in the sul^enera Taenia and Taeniarhynchus 
as well as the species socialis in the genus Multiceps. 

International catalogue of scientific literature. N—Zoology (Intemat. Cat, 
Set. Lit., 3 (1005), pp. XI-{-438). —The bibliographical references included in this 
volume are based mainly on literature published in 1903. It includes also certain 
articles published in 1901 and 1902. The bibliographical titles are grouped according 
ippoological classification. 

. fauna of British India including Ceylon and Burma. Butterflies, I, 

Cf. T. Bingham (London: Taylor <Se Francis, 1905, pp. XXII511, pis. 10, Jigs. 94).^ 
This volume is the first of a series of three which are being prepared by the author tq 
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contain information regarding all the butterflies known to occur in British India. This 
work has been undertaken to supplement and complete that of de Ni<!6ville. In the 
introdnotion to the volume the anatomy and classification of butterflies are briefly 
discussed. The families considered in this volume are Nymphalidsc and Nemeobldm. 

Beport of the entomologist, C. P. Gillette {Colorado Sta, HpL 1901, pp, 13-18, 
figs. W ).—A summary is presented of the work thus far done at the station on 
codling moth. It appears that the eggs of the spring brood are deposited both on 
the fruit and leaves. Two applications of Paris green resulted in the saving of 25 to 
90 per cent of the apples. 

An examination has been made of a large number of bees with reference to the 
length of the tongue. The author has thus far been unable to find any evidence of 
a long-tongue race of Italian bees although several so-called long-tongue and red- 
clover l)ees have been examined. The length of the tongue in various races of bees 
ranges from 0.23 to 0.27 in. Brief notes are also given on sugar-lnjet insects and 
on a number of miscellaneous insects including Howard’s scale, apple aphis, plum 
gouger, etc. 

Dangerous insects and diseases and their treatment, L. R. Taft {Mich. Bd. 
Agr.y fihirsery and Orchard Insp. Bui. 1, pp. 16 ).—The author briefly describes the 
purpose of the Michigan nursery and orchard inspection law and presents notes on 
San Jos6 scale,* hluro{)ean fruit scale, scurfy scale, oyster-shell bark-louse, apple and 
peach aphis, cankerworm, crown gall, black knot, pear blight, peach yellows, little 
peacih, and methods of fumigating nursery stock. 

Insect pests in West Australian orchards and vineyards, F. Lowe {Jour. 
Dept. Agr. West. AusL, 12 {1905), Nos. 4> PP- 302-307; 6, pp. 4^5-432).—Aii^nWon 
is called to the climatic and other conditions which may exert an influence in deter¬ 
mining the prevalence of insect pests and in affecting the relative abundance of para¬ 
sitic insects. The subject of importation of parasitic insects is also discussed. 

Particular attention is given to an account of the habits, life history, and means of 
combating the codling moth. In spraying for this insect the author recommends 
the use of Paris green at the rate of 1 oz. in 10 gal. of water to which 8 oz. of lime 
are added. 

A preliminary list of the more injurious insects of Texas, with notes on 
distribution {Texas Agr. and Siatis. Rpt., 18 {1905), pp. 261-276 ).—Some insect 
pests of the State are listed under the head of the plants which they affect. 

Entomological notes, J. Kotinsky {Hawaii. Forester and Agr., S {1906), No. 1, 
pp. —Brief notes are given on the use of soap washes in the destruction of 
scale insects. A soap wash made in the proportion of 1 lb. of soap to 4 gal. of water 
has been used against the purple scale with satisfactory results in nearly all cases. 
Recommendations are also made regarding spraying apparatus. 

A yearly programme in entomological practice for the orchard, H. A. 
Gossaed {Ohio Sta. Circ. 52, pp. 4).—Recommendations are made regarding various 
insecticide operations to be applied in various months to apple, pear, quince, peach, 
plum, and cherry trees. 

Spraying calendar, S. A. Beach and E. E. Little {Iowa Sta. Bui. 85, pp. S9-5S, 
figs. In an introduction to this bulletin attention was called to the extent of 
damage caused by insects and fungus diseases in Iowa. The bulletin contains defi¬ 
nite recommendations regarding the time for applying various insecticide and fungi¬ 
cide treatments and the materials and formulas to be used. The methods of prepar¬ 
ing various spray mixtures are described. 

The mealie stalk borer, C. W. Mally {Agr. Jour. Cape Good Hope, 27 {1905), 
No. 2, pp. 169-168, pi. l).’-‘Sesamxa fusca is a regular pest of corn in South Africa, 
The insect feeds upon corn, Kafir corn, and occasionally on other products. There 
appear to be only two well defined broods annually. 

4113—No. 12—06-4 
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In controlling this pest it is recoinmendeil that old stalks should not be left in the 
field, but should be l)urmHi. In this manner the winter protection for the pest will 
be removed. Cornstalks may also l)e ploweii under, but this is less effective, since 
they may not all be buried to a sufficient depth. Losses from the insect in question 
can not be materially reduced by late planting. A number of parasitic enemies are 
known, but they are not capable of reducing the number of the pest materially. 

The preservation of maize during transport by the Olay ton process {JSwi. 
Amer, Sup.f 61 (1906)^ No. 1571, pp. S5177, 25178, Jigs. —Brief notes are given on 
the various uses of corn and the methods of tran8i)orting it from one country to 
another. In such transportation maize may l)e Stacked by beetles, and for destroy¬ 
ing insect pests in corn sulphur fumigation by means of the Clayton apparatus has 
been found very efficient. The apparatus is suited to disinfection of dwelling houses 
and other buildings as well as ships. The apparatus in question distributes sulphur 
dioxid, sulphur trioxid, and other gases through the infested material, and destroys 
insects in such material. 

The control of micro-lepidoptera injurious to grapes in France, J. Dewitz 
(Centbl. Bakt. 2. Abt., 15 (1905), No. 15-26, pp. 449-467).--The most impor¬ 

tant micro-lepidoptera which attack grapes in France are Tortrix pilleriana, T. 
ambiguella, and Eudemis botrana. 

In treating infested grapes in winter good results have been obtained from spray¬ 
ing with boiling water. Grapevines may also be sprayed with good results by the 
use of a mixture of lime, coal tar, caustic soda, and carbon bisulphid in water. 
Some of the insects in the winter stage may be destroyed by scraping the bark from 
grape trunks or by inclosing the trunks and fumigating wdth sulphur. Infested 
trunks may also be sprayed with a mixture of 10 kg. coal tar, 2 kg. oleic acid, 0.5 kg. 
caustic soda in 90 liters of water. In controlling these pests in summer some suc¬ 
cess has been had from the use of lantern traps, sticky substances, and various 
insecticides in weak solutions. 

Combating phylloxera in 1904, D. Cavazza (Arm. Uffic. Prov. Ayr. Bologna, 
11 (1904), pp. 41-74 )’—A meeting was held in linola at which measures were adopted 
regarding the control of phylloxera. As a result of this meeting measures were 
taken to determine the present status of infestation and the results of previous work 
in controlling the phylloxera. A committee was also appointed to study the distri¬ 
bution of American grape roots in the infested^region and measures concerned with 
the control of the pest. 

The grape phylloxera in Hesse, W. Schuster (Ber. Oberhess. Gesell. Nat. n. 
Heilk., 34 (1905), pp. 105-127, Jigs. 2 ).—A brief historical statement is given regard¬ 
ing the introduction of the grapevine phylloxera into Hesse and its subsequent dis¬ 
tribution. Particular attention is given to a statistical account of the prevalence of 
this pest from 1878 to 1902. 

Natural enemies of the fruit fly, C. P. Lounsbury (Agr. Jour. Cape Good Hope, 
27 (1906), Nos. 3, pp. 309-319; 4^ VP' 457-469 ).—A visit was made to Brazil for the 
purpose of investigating fruit flies and their parasites with a view to the importation 
of possible beneficial parasites. The author and Mr. Fuller spent considerable time 
studying the conditions of the problem in localities where Mr. Compere had 
previously worked. 

■ As a result of the investigations it is concluded that the efficiency of natural ene¬ 
mies of the fruit flies found in Brazil has been greatly overestimated by Mr. Com¬ 
pere. The fruit fly Ceraiitis capitata is a serious pest in various parts of Brazil and 
appears not to be held in check by its natural enemies. Another serious fruit fly 
pest is Anastrepha fratercula and is also not greatly affected by natural parasites. 
The staphylinid beetle reported by Mr. Compere as an important enemy of the fruit 
fly was not found at all by the author. 
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lu search of parasites, G. Compere (Jour. Dept. Aur. We»t, Aust., (1006)^ No. 

pp. S47f 54s). —A short popular account is given of a recent visit to China in 
search of the parasites of red scale and purple scale and the announcement is made 
that in the near future an attempt will be put forth to secure parasites of the potato 
moth and woolly aphis. 

Some tree and wood-infestihgr insects. Cahbagre snakes, H. Garman (Ken¬ 
tucky Sta. Bid. pp. 4^-81, pis. 4t figs- 6). —The elm-leaf beetle has gradually 
spread over the eastern part of the State, where it has destroyed many neglected 
elms, particularly the imported species. 

The use of bands about the trunks of elms is v/ithont effect in keeping the insects 
away from foliage, but sticky bands or other obstructions may be used for attracting 
the insects at the time of pupation. In one case more than 18,000 beetles were 
destroyed in this way about the base of a single tree. Just as effective work, how¬ 
ever, may be accomplished by the use of scalding water or kerosene from time to 
time. The beetles on the foliage may be destroyed by the use of Paris green at the 
rate of 1 lb. per 100 gal. of water, together with 1 lb. of slaked lime or arsenate of 
lead at the rate of 3 to 4 lbs. i>er 100 gal. of water. 

Notes are presented on insects affecting oak and other trees. Oaks are attacked 
by leaf miners and Kermes pubesrens. The latter may be destroyed by spraying with 
lime-sulphur-salt wash. Brief a(;counts are presented of walnut worm, cottonwood 
leaf beetle, vagabond gall louse, poplar leaf tyer, willow' leaf beetle, willow flea bee¬ 
tle, willow slug, apple-tree measuring worm, cicadas, June bugs, and other forest 
insects. 

Considerable injury is reported to casks from the attacks of bark beetles, particu¬ 
larly Monarlhmm fasciatum and M. mail. The wood of vinegar barrels, beer kegs, 
wine casks, etc., was perforated by small holes which were most numerous near the 
hoops and at the joints between the staves. Since these insects bore into the wood 
in hope of finding fungus upon which to live, it is desirable to treat the casks so as to 
destroy the fungus. For this purpose Bordeaux mi.xture, copjxjr sulphate, lime- 
sulphur wash, or bisulphite of lime are useful. The attack of the beetles is largely 
prevented by scalding the casks and treating them with lime. 

On account of the unusual i>opular interest aroused in cabbage snakes, some atten¬ 
tion was given to this subject. The term “cabbage snake'' appears to have been 
applied to a slender species of Mermis w'hich is parasitic in the bodies of a number 
of insects. In some localities the term has also been used for Geophilus bipunticeps. 

The black locust tree and its despoliation, C. A. White (Pop. S<i. Mo.^ 68 
(1.906)f No. 3j pp. IBI 1-^18). —On account of the fact that the black locust is a rapidly 
growing tree it'has recently been planted on an extensive scale for the production 
of railroa<l ties and for other purposes. The author believes, how'ever, that on 
account of an attack of three especially injurious insects on the plantations, these 
trees are doomed to failure. 

These pests are a leaf miner, gall insect, and the locust borer (Cyllene robinise). 
The last-named insect is the most injurious, burrowing through the trunk and larger 
branches, and rendering the wood unfit for use. Infestation by this pest is not 
observed at once; in fact the tree may he practically ruined for economic purposes 
without injury to the bark. The locust borer is exceedingly injurious wherever the 
black locust occurs in this country except in parts of California. Notes are given on 
the habits and life history of this pest and on possible remedies. 

No effective remedies, however, have been devised. Th6 application of repellent 
washes to the trunks of trees is suggested, but would be rather expensive. 

The root-louse of the Norway spruce, A. Jacobi (Tharand. Forstl. Jahrh., 55 
(1905)f No. S, pp. 177-197y pi. i).—The habits and life history of Ehizomaria picex 
are described in considerable detail. 
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This insect appears on the roots of the Norway spruce, and, when present in large 
numbers, sucks the juice from the roots to such aii extent that the trees are greatly 
weakenetl, or, in some cases, killed outright. In combating this pest, the best 
results have l)een obtained from the use of carbon bisulphid mixed with molasses 
and placed in the soil about the roots of infested trees. The molasses serves to hold 
the carbon bisulphid for some time, allowing it gradually to escape and produce its 
effect upon the insects. The insecticide may be injected into the soil by means of a 
syringe or placed in a furrow around the trunk. 

The number of annual generations amo^g the bark; beetles, £. Knoche 
(Natunv. Ztschr. Land u. Fordw., S {1905)^ Nob* 9, pp. 853-^68; 10^ pp. 401-418)* — 
The literature relating to the biology of various species of bark beetles is critically 
reviewed. 

The author concludes from the study of literature and from his own observations 
that the question whether a given species of bark beetle pro<luces 1 or 2 generations 
annually depends not so much upon the species as upon the temperature of the 
locality where the beetle is found. Nevertheless under given conditions different 
si>ecies do not vary in this respect, but each one shows the same number of genera¬ 
tions from year to year. 

Tomicus typographus, O. Msslin {Nalunv* Zischr* Land u* Forstw*f 3 {1906), 
Nob. 11 , pp. 450-468; U, pp. 4S1-403, fig* 1). —This insect is describeil in its various 
stages with special notes on its occurrence in Herrenwies and Pfullendorf in 1905. 
In order to control this beetle it is very desirable that infested trees should l)e cut 
and removed from the forest before the beetles have emerged. This and the main¬ 
tenance of trap trees are about the only practical remedies for the control of the 
I)est. 

Pissodes harcynias, G. Fuchs {Naturw. Ztschr* Land u* Forstw*, 3 {1905), No* 12, 
pp. 507, 608, pi. i).--Thi8 insect is reported as occurring in large numbers in June on 
pine trees. As a result of the injury due to the beetle, infested trees became subse¬ 
quently diseased through the attacks of Drametes pint. 

Lophyrus similis, W. Baer {Naturw* Ztschr. Land u. Forstw., 4 {1906), No. 2, 
pp. 84-92, figs, ).—This sawfly is described with notes on some related species and 
on anatomital features which serve to distinguish it from the other species. Par¬ 
ticular attention is given to the biological and morphological differences between 
L. similis and L. jnni. 

Progress made in exterminating the fever tick in North Carolina, T. 

Butler {Raleigh: N. C* Dept. Agr*, 1906, pp* 4, figs^ 3). —The attention of cattle 
raisers is called to the fact that during the past 4 years 10 counties in North Carolina 
have l)een freed from cattle ticks and placed above the Federal quarantine line. The 
author considers that his experiments have demonstrated the feasibility of extermi¬ 
nating cattle ticks in all sections where stock laws prevail. It is believed that the 
ticks may be exterminated at a smaller cost than the annual loss due to cattle ticks 
in the affected regions. 

Fowl tick experiments, F. H, Robertson {Jour. Dept. Agr. West* Aust., 12 {1906), 
No. 6, pp. 661-563). —It was found that fowl ticks remain alive at least 2 years and 3 
months without the presence of any fowls from which to derive nourishment. In 
these experiments the ticks were maintained in small pill l)oxe8 which were practically 
air tight. In the nymph stage ticks may live for 2 months without food. 

A classification of the mosquitoes of North and Middle America, D. W. 
COQUILLETT {U S. Dept. Agr., Bur. Era. Bui* 11, tech, ser., pp. 81, fig. 2).—On 
account of the requests received by this Department from students of entomology, 
physicians, and sanitary officials regarding the identification of mosquitoes in vari¬ 
ous parts of the country, the present bulletin is prepared to furnish information along 
this line. The external anatomy of mosquitoes is briefly described, together with 
notes on the subfamilies, a table for identifying these subfamilies, and also analytic4^ 



BOOKOVIO ZOOtOQt —^B]rr01i0I.0GT. 117ft 

tables for the identification of Hie genera and species of mosqaitoes recognized in 
North and Middle America 

Household insects, W. Lochhead {Canad, Erd., S8 (1906), No. S, pp. 66-^70, 
figs. S). —Notes are given on the habits and life history of house flies, mosquitoes, 
fleas, bedbug, carpet beetles, clothes moths, larder beetles, mites in cheese, ham, and 
flour, flour beetles, meal worms, and red ants. Practical methods of combating 
these pests are suggested for each species. 

Report of the committee on apiary, J. W. Nelson {Ann. Jipt. Penn. Dept. 
Agr., 10 {1904)i PP- 381-388). —The winter of 1904 is said to have been one of 
unusual severity for bees. Notes are given on the quality of honey obtained from 
various kinds of plants with particular reference to its color and taste. Atten¬ 
tion is called to the desirability of a stringent law in Pennsylvania regarding the 
eradication of foul brood. 

Apiculture in Ouba, E. W. Halstead (Estac. Cent. Agron. Cuba Circ. 30, pp. 11, 
pis. 3, fig. 1). —Brief historical notes are given on the development of apiculture in 
Cuba, the management of bees, artificial swarming, introduction of queens, extrac¬ 
tion of honey, foul brood, and other diseases of bees. 

Age at which bees first carry pollen, C. C. Miller (Jour. Dept. Agr. West. 
Aust., 13 (1906), No. S,pp. 346,346). —^The difficulty experienced in determining this 
matter is considerably increased by the fact that bees so often attempt to rob honey 
from other colonies and in many instances become confused and enter the wrong 
hives. The author made a number of observations on this subject and will continue 
his investigations. 

Japan’s three silk crops, F. A. Vivanti ( Yokohama: Japan Gazette Press, 1905, 
pp. 10). —The great increase in the silk industry in Japan during the past 30 years is 
attrihute<l by the author to the improved methods which have been adopted, so that 
thiee crops of silkworms may be fed annually. 

Formerly sericulture was confined almost entirely to the northern provinces of 
Japan, but now this industry flourishes throughout the islands. The method by 
which the three crops of silkworms are fed annually is based on the use of cold 
storage. A large supply of eggs are placed in cold storage in the fall and carried over 
to the following spring. In May, when the first mulberry leaves ap|>ear, about 66 
per cent of the eggs are taken out of cold storage and hatched. After about one 
month one-half of the remaining eggs are in turn taken out and hatched, thus pro¬ 
ducing the summer crop of cocoons which are ready for reeling in July or August. 
About a month later, the rest of the eggs are taken from cold storage and hatched, so 
as to produce the autumn, or third crop. 

Streptococcus bombycis in relation to emaciation and flaccidity of the 
silkworm, S. Sahtirana (Centbl. Baht. [etc.'\, 1. Abt., Orig., 40 (1906), No. 3, pp. 
307-311; 40 (1906), No. 3, pp. 331-336). —The author studied the morphology and 
biology of this micro-organism with special reference to its connection wdth emacia¬ 
tion in silkworms. 

As a result of numerous inoculation experiments, it is concluded that the micro¬ 
organism in question must be considered as the only specific cause of this disease. 
It is found chiefly in the alimentary tract, and causes local lesions, which lead to 
chronic enteritis. Flaccidity, however, can not be considered as a peculiar disease 
caused by one micro-organism alone; it is rather a mixed infection due to a number 
of micro-organisms, including streptococci. 
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Food and diet in health and disease, R. F. Williams {Philadelphia and New 
York: Lea Bros, Co., 1906^ pp. X-\-S92,fig. 1), —This volume, which is designed as 
a text-book for students, has two main divisions, the first treating of food in health 
and the second of food in disease. 

Available data are summarized regarding the chemistry of foods, the physiology gf 
digestion, the changes brought about by cookery, the characteristics of different food 
groups, feeding in infancy and old age, as well as^ special diets suited to different 
diseases, preparation of foods for invalids, and felated questions, the volume as a 
whole constituting a concise summary of the subject of nutrition from the physician's 
standpoint. 

In his introduction the author states that the first half of the volume, which deals 
with nutrition and food in health, is largely based on the results of the nutrition 
investigations which have been carried on under the auspices of the Oflico of Experi¬ 
ment Stations. 

A new method of indicating food values, I. Fisher {Amer, Jour. Physiol., 15 
{1906), No. 5, pp. 417-482, jigs. 23). —A system of expressing the nutritive value of 
food is described in which a quantity yielding 100 calories is selected as the basis for 
comparison. The author believes that this gives a better idea of the relative nutritive 
value of different foods than the usual method of expressing percentage composition. 

A method is ilescribed in which a right-angled triangle is divided in such a w’ay 
that composition is expressed graphically. The author has devised an instrument 
by which the nutritive value of a food or diet may be estimated according to his 
system. 

An inquiry into the extent of underfeeding amongst the school children 
of Blackburn, A. Greenwood (Blackburn, Eng.: Times Printing Works, 1905, 
pp. 76). —From a careful study of the existing conditions it is stated that probably 
not more than 1.3i)er cent of the Blackburn school children are underfed. The 
author believes that ^‘considerable waste occurs in many homes through a lack of 
knowledge as to chea() nutritious articles of diet and economical cooking. ... It is 
important that the elder girl scholars should be taught the preparation and cooking 
of such meals as are available in a workingman’s home.” 

The function of cellulose in the diet of man, I, H. Ix)hrisch {Ztschr. Physiol. 
Chem., 47 (1906), No. 2-3, pp. 200-252). —A large amount of experimental data is 
reported on the digestibility of cellulose supplied by a number of common food 
materials. 

The results obtained show^ed that with normal digestive apparatus cellulose is more 
or less well digested, and indeed under some circumstances is thoroughly digested, 
the thoroughness of digestion being indirectly proportional to its hardness. On an 
average the normal subjects studied by the author digested 57.9 per cent of the cellu¬ 
lose, patients suffering from chronic constipation 81.4 per cent, and those suffering 
from other diseases amounts to considerably less than normal. 

The question of cellulose digestion, the author believes, will not be understood 
until the ferments inducing it, at present unknown, are identified and studied. The 
article contains a review of earlier investigations and a bibliography. 

The influence of the dietary on the constituents of the urine, A. Dbsqrez 
and J. Ayrignac {Compt. Rend. Soc. Biol. [Pam], 60 (1906), No. IS, pp. 616-618).— 
The proportion of different constituents of the urine and their relation to each other 
was studied on an absolute and mixed milk diet, milk and egg diet, vegetarian diet, 
and mixed diets containing large and small amounts of meat. 

Tne ratio of nitrogen of urea and total nitrogen reached its minimum in the vege¬ 
tarian diet and its maximum in the absolute milk diet. The ratio of uric acid to 
urea was greatest on a vegetarian diet and least on a mixed diet containing large 
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amounts of meat. The phosphoric acid and sulphur constituents of urine were also 
studied. 

The effect on metabolism of overfeeding protein, M. Schreuer (Arch, PhyM, 
[Pflug€T\y 110 (1905), No, S-4, pp. S^7-25S). —The investigations showed that feed¬ 
ing large quantities of protein did not permanently increase the protein content of 
the body. An incTeased oxygen consumption was noticed in experiments with 
dogs when large amounts of protein were taken, which indicated an increased cell 
activity, but this increase in the material store<l in body cells was not found to be 
permanent. 

Protein feeding and the estimation of glycogen, E. PplCoer (Arch. Physiol, 
[linger'], ill (1900), No, 7-8, pp. 803-308).—For exact estimations of glycogen the 
author insists that hi^ cuprous-oxid method should be used. 

Some considerations on proteid diet, L. F. Barker and B. A. Cohoe (Jour. 
Biol. Chem., 1 (1900), No. 2-S, pp. ^29-238 ).—Using Hausmann’s method, the amid, 
inelanoidin, diamino, and monamino nitrogen was determined in veal cutlet, pork 
chop, beef sirloin, beef tenderloin, beef neck, heart, liver, thymus, chicken, and 
trout, with a view to determining something regarding composition and differences 
in fofxi value. The various forms of nitrogen were rather evenly distributed in the 
foods analyzed. 

The chemistry of flesh, IV. A study of the proteids of beef flesh, P. F. 

Trowbridcje and H. S. Gkindley (Jour. Amer. Chem. Soc., 28(1900), No. 4i pp- 409- 
505). —The conclusions drawn from an extended chemical study of the proteids of beef 
flesh were in effect as follows; 

The total acidity of aqueous extracts of flesh varies between comparatively wide 
limits, the minimum l)eing 0.66 per cent, the maximum 1.07 per cent, and the aver¬ 
age 0.85 per cent, calculated as lactic acid and expressed in terms of the fresh sub¬ 
stance of the meat. The residues of flesh which are left after the complete extraction 
with cold water are distinctly acid to litmus and to phenolphthalein. On the other 
hand, the insoluble proteids of flesh upon digestion with decinormal hydrochloric 
acid at ordinary temperature combine with it and neutralize its acid properties. 

Analyses made by the authors show that 13.56 per cent of the total proteid 
existing in lean beef flesh is soluble in cold water. Of this total soluble proteid 90.04 
per cent is in a form which is coagulable by heat from a neutral solution, 8.40 per 
cent exists as albumoses and a very small quantity apparently exists in the form of 
peptones. Presumably, the albumoses and peptones do not exist as such in the 
original flesh. During the coagulation of an aqueous extract of flesh there is an 
increase in its acidity. Reduction of the acidity of aqueous extracts of flesh facili¬ 
tates coagulation of the proteids. 

There are no well-defined degrees of temperature at which different coagula of 
aqueous extracts of flesh separate. The complete removal of the proteid coagulating 
at any fixed definite temperature requires long application of heat. Further, the 
lower the temperature at which a coagulum is separated, the longer the time of heat¬ 
ing required to effect complete coagulation. 

The chemical composition of the different fractional coagula of the aqueous extracts 
of raw flesh is remarkably constant. They are also quite similar as regards their 
chemical constitution judging from the results of their hydrolysis. 

Raw flesh which has been completely freed from proteids soluble in cold water 
contains two classes of proteid substances, those which are soluble in a 10 per cent 
solution of ammonium sulphate and those which are insoluble in this medium. 

For earlier work see E. S. R., 17, p. 886. 

The globulin of muscle flbers, L. Morochowetz (Physiol. Russe, 4 (1905), No. 
61-67, pp. 42-52). —A historical account is given of the globulin of lean meat (myo¬ 
globin), the chemistry of the subject, and related questions, and the results of studies 
of preparation, characteristics, and properties reported. According to the author, 
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if repeatedly dissolved in ammonium-sulphate solution and precipitated with this or 
some other salt a product is finally obtained which, after dialysis, contains only an 
inappreciable quantity of ash. 

The globulin of egg yolk, L. Morochowetz {Physiol. RussCf 4 {1905)t No. 61-€7t 
pp. 5S-59yfig. i).—Historical and other data are summarized regarding globulin of 
egg yolk (vitelloglobin) and studies of its preparation and properties reported. When 
.free from fat and other contaminating bodies, this globulin did not differ from other 
globulins in respect to its solubility in a solution of common salt or other salts. 

The liver as a storehouse for protein, W. Seitz {Arch. Physiol. IPfluger'}, 111 
{1906)y No. 7-Sy pp. S09-3S4).--In experiment^ with chickens the conclusion was 
reached that protein is stored in the liver. 

The effect of constituents of low-grade flour on the extraction of gluten 
and upon bread-making properties, Lindb'f and L. Ammann {Ann. Chirn, AnalyLy 
10 {1905)y No. 12y pp. 454-456; 16-17y pp. lOOS-^JO 14) -—The difficulty experienced 
in extracting gluten of low-grade flour, according to the investigations reported, is 
due to its acidity and to the presence of a mucilaginous substance and of small car¬ 
bohydrate particles derived from the bran, which become mixed with the gluten 
particles and prevent agglutination. To facilitate the determination of gluten this 
bran material should be removed by the action of ferments and the acid and mucilag¬ 
inous material by extraction with water. 

In the second paper, which gives a more extended account of the investigations, 
the authors conclude that glutenin is made up of fine particles which are not very 
coherent embedded in a mass of gliadin which imparts the agglutinating properties. 
The effect of heating at different temperatures and related questions are considered. 

The acidity of bread and its causes, il. Stiegeler [Pure ProdnctSy £ {1906)y 
No. 4, pp. 183-186). —The acid reaction of bread is due either to free organic acid or 
to acid potassium phosphate. The formation of acid in flour and leaven, as pointed 
out, must be attributed to micro-organisms and particularly to liacteria, and a number 
of sorts of bacteria which produce acid in bread are described. 

“When pure yeast is employed in the preparation of the bread, the product 
exhibits a low acidity; the dough is then so rapidly raised by the growth of the 
yeast cells and of their fermenting power, that the acid-forming bacteria have no 
chance to develop. This is the case also with rye bread, whose normally rather 
high acidity is not derived Irom the flour. It is the use of impure yeasts, of sour 
milk and of rancid butter which produces the high acidity in bread leavened with 
yeast. The acids of bread do not appear to lower its nutritive value, yet a very 
sour bread will interfere with the digestion of many persons/' 

The nutritive value of Ooraican chestnut flour, P. Comte {Jour. Pharrn. et 
Chim.y 6. ser.y 22 {1905) y No 6y pp. 200-210 y fig. 1) —Composition, charateristics, and 
microscopical structure of Corsican chestnut flour are considered, as well as its nutri¬ 
tive value and place in the diet. According to analyses it contains somewhat less 
protein and somewhat more nitrogen-free extract than wheat flour. The author 
considers it a palatable and valuable food pro<luct. 

Study of apple marc, W. D. Biqelow and H. C. Gore {Jour. Amer. Chem. Soc.y 
28 {1906)y No. 2y pp, 200-207). —The data reported show that the hot-water extract, 
constituting 40 per cent of apple marc, consists of one carbohydrate complex, a 
galacto-araban. 

“The carbohydrate complexes in case of the alcohol precipitate of apple must, and 
in case of the alcohol precipitate of second pressing ciders, are both higher in galac- 
tan, relative to the pentosan content, than the hot-water extracts of apple marc. The 
treatment with boiling water lessens the yield of crude fiber and cellulose, and at the 
same time gives a purer fiber and a purer cellulose." (See also E. 8. R., 17, p. 466 .) 

Changes in the composition of the fruit of cucurbits, Leclerc do Saelon 
(CompL Rend. Acad. Sci. [Paris]y 140 {t906)y pp. S20y 321).—The sugar, starch, and. 
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water content of different sorts of cucurbit fruits was determined before, during, and 
after maturity. The sugar, which was abundant in the unrii>e fruit, diminished <luring 
the ripening processes, increased after the fruit was ripe and again diminishe<l. The 
starch content increased until the fruit was harvested and then diminished, while the 
water content first increased, then diminished markedly at maturity, and afterwards 
increased. 

The chemistry’of celery (Apium graveolens), I, M. Bambbrger and A. Lanj>- 
SIEDL {Mmatslu Chem,^ 25 {1904), pp. 10S0-10S4; abs. in Ztschr, Untermch. Nahr. u, 
Oenussmtl, 10 (1905), No. 10, p. 619).—In the roots of tuberous rooted celery the 
authors report 0.48 per cent asparagin, and a smaller amount of tyrosin in addition 
to rnannit. Leucin was not found. 

The absorption of sulphurous acid from the air by meat, A. Kickton 
(Zlitchr. Untermch. Nahr, u. Genmsmtl., It (1906), No. 6, pp. 324-S28). —The exj^ri- 
ments showed that when sulphurous acid was present in air meat would absorb it, 
the surface containing considerably more than the interior. 

Evaporated cream (Mo. Bui. Bd. Health Maas., n. aer., 1 (1906), No. 3, p. 61 ).— 
Determinations of fat showed that so-called evaporated creams were merely unsweet¬ 
ened condensed milks, having somewhat the consistency and apjiearance but neither 
the taste nor physical characteristics of cream. 

The artificial coloring of mustard, P. KdPCKE {Pharm. Cenlralhallc, 4^ (1905), 
p. 293; aba. in Ztarhr. Untersuch. Nahr. u. Gennaamtl., 11 (1906), No. 6, pp. 3^9, 350 ).— 
The method of detection suggested depends upon the extraction of the coloring 
matter with ammonia and showing the presence of artificial coloring matter by 
dyeing a sample of woolen goods. 

Honey vinegar, J. J. Hofmann (Pharm. Weekbl., 4^ (1905), pp. 704, 705; aba. in 
Ztachr. Untersuch. Nahr. n. Gennaamtl., 11 (1906), No. 6, p. 356). —Honey vinegar is 
manufactured on a commercial scale in Holland. A numl>er of samples were exam¬ 
ined and found to poasess an agreeable aroma and taste. 

Report of work in the food and drug laboratory, H. K. Barnard and J. N, 
Hurty (Mo. Bui. Tnd. Bd. Health, 7 (1905), No. 11, pp. 130-144; S (1906), No. 1, 
pp. 5-21). —Over 50 i>er cent of the foods, condiments, and beverages examined under 
the provisions of the State pure food laws were found to l>e adulterated. 

The pure food and drug laws of the State of Indiana (Mo. Bid. Ind. Bd. 
Health, 7 (1905), Nos. 7, pp. 75-88; 8, p. 95). —The legislative enactments regarding 
pure food and drugs in the State of Indiana and the food and <lrug rules of the State 
Board of Health are quoted. 

The pure food law in Germany, its origin and growth, and its effect upon 
the commercial food industry and upon diet, A. Juckenack (Dent. 'Vrtljschr. 
Offenil. Gandhfapftege, 37 (1905), pp. 678-688; aba. in Ztachr, Unteraiich. Nahr. u. 
Gennaamtl., 11 (1906), No. 6, 2>p> 358, 359). —The growth, development, and results 
of the German pure food law are discussed. In the author’s bpinion this law is 
responsible for a great improvement in the quality of food products and in food con¬ 
sidered from a sanitary standpoint. 

ANIMAL PEODUOTION. 

The composition of some Hawaiian feeding stufik, £. 0. Shorey (Hawaii Sta. 
Bui. 13, })p. 23). —Proximate and ash analyses are reported of a number of samples 
of sorghum, sugar c«ne tops, millet, Kafir corn, wild and cultivated grasses, alfalfa, 
wild cowpea, cowpea, 2 sorts of Desmodium, pigweed, sow thistle, Commelina nudi- 
flora, Bidens piloaa, prickly pear. Acacia famesiana, banana tops and butts, taro tops, 
sweet potato tops, ti leaves (Cordyline tenninalia), cassava roots, brewers* grains, 
molasscuit, algeroba beans (whole beans—pods and see<ls), rice bran, rice polish, and 
cocoanut meal. In addition to the usual const4uent8 the percentage of total, proteid, 
ahd amid nitrogen was determined. 
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A fact of special interest brought out by the bulletin is that a number of Hawaiian 
feeding stuffs, particularly those belonging to the grass family, are deficient in lime, 
and that the failure to obtain the best results, which has sometimes been noticed with 
a ration which was apparently well balanced, may be attributed to this cause. In 
order to secure the best results in bone development, health, etc., the author believes 
that such feeding stuffs should he supplemented by others richer in lime, as legum¬ 
inous plants, algeroba beans, and sugarhouse by-protlucts, or by the use of more Uine 
either in the drinking water, mixed with the fee<ls used, or applied to the soils pro¬ 
ducing the forage crops. 

“While the analyses reporte<l in this bulletin ^re not considered sufHelently numer¬ 
ous to warrant any extended comparison of Hawaiian feeding stuffs with one another 
or with those of other regions, or to justify elaborate discussion of the best ways of 
utilizing the various feeding stuffs in Hawaiian practice, they do show that the 
Hawaiian feeder has at his command a (piite large and varied assortment of feeding 
stuffs, many of which are of high nutritive value, and it is believed that the informa¬ 
tion given in the bulletin will aid the feeder in selecting from the feeding stuffs 
available those which will give him the cheapest and most efficient rations for his 
stock.” 

Analysis of fodder plants, E. A. Mann {Jmir. Dept. Af/r. West. Aust., 13 (1900)^ 
No. pp. 142 - 145 ).—Among the plants analyzed were black boy leaves, grass tree 
leaves, African wonder gra^^s, and Nragrostis p^loaa. 

Feeding stuff inspection, C. T>. Woods and J. M. Bartlett (Maine Sta. Bui. 
129fpp. 81-100 ).—Under the State feeding stuff law analyses were made of a number 
of samples of cotton-aee<l meal, cotton-seed feed, linseed meal, viscid oil meal, gluten 
meals and feeds, distillers’ grains, molasses feeds, mixed and proprietary feeds, corn 
meal, hominy meal, wheat bran, wheat middlings, mixed wheat feed, oats, lw»ef scrap, 
and similar goods. 

With the exception of samples of cotton-seed meal submitted by jobbers for the 
purpose of learning their (quality, the authors state that they found no cotton-seed 
meal which was below the Cottpn-sced Crushers’ Association standard for prime 
goods. 

Inspection of concentrates, J. B. Lindsey et al. (Mamaclmsetts JSta. But. lOS^pp. 
61 ).—The concentrate<l feeds analyzed under the State law include blood meal, cotton¬ 
seed meal, linseed meal, oil meal, viscid oil meal, gluten meal and feed, brewers’ and 
distillers’ dried grains, malt sj^routs, wheat middlings, mixed wheat feeds, wheat bran, 
dairy feeds, sugar feeds, rye feeds, buckwheat feeds, calf meal, corn meal, hominy 
meal, provender, corn and oat feeds, oat feeds, dried beet pulp, corn bran and similar 
goods, cereal breakfast food by-products, meat scraps and similar goods, dried fish, 
granulated milk, f)oultry feeds, and alfalfa and clover meals. 

The various corn and oat feeds, the authors state, may be divided into two classes, 
namely, those consisting largely of oat refuse with some corn, frequently of low 
quality, and occasionally a little red dog middlings, and those consisting principally 
of hominy, to which has been added more or less oat offal. The feeding stuffs 
included in the first class have a rancid, bitter taste, while those in the second group 
are generally sweet and more attractive. Such gooils are inferior to clean, bright 
corn or hominy meal, yet, as the authors point out, they cost nearly or quite as 
much. 

“Alfalfa [meals], as well as clover meals, are now obtainable for winter feeding. 
The former should carry 18 per cent protein, and the latter 12 per cent. Preference 
should be given to bright, clean lots, free from excess of coarse, woofly stalks. The 
price (11.80 a hundred) is rather in excess of their value. Poultrymen, by raising 
corn and clover, can considerably reduce their outlay for food. . . , 

“Molasses may constitute one-sixth to one-fourth of the graih ration for horses 
(i^lll^mtto one quart daily). A larger quantity tends to make them logy. The 
i»d|PI|niount may be fed daily as a constituent of the grain ration for dairy stock*’’ 
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The inspection of feeding stuffs in 1905, F. W. Morse {New Hampshire Sta. 
Bui. 124, PP‘ 147-lfi2 ).—Analyses are reported of 84 samples of cotton-seed meal, 
linseed meal, j^luten nieal» gluten feed, distillers* grains, hominy feed, compoundetl 
cattle foods, vegetable poultry foods, animal meal and similar poultry foods, and 
bone meal. 

The following statements are quoted from the discussion of the analytical data: 

“There were found to be 3 distinct classes of cotton-seed meal, according to the 
percentage of protein, lieing guaranteed, respectively, to contain 38.5 per cent, 41 per 
cent, and 43 per cent. . . . The prices were practically alike for all three grades. 
This is an injustice to the consumer because the lowest grade contains more lint and 
hulls than the highest grade. The (‘onsumer, however, can i)rotect himself by read¬ 
ing the tags on the sacks. . . , Two brands of so-calkMl mixed feed were collected, 
which were not pure wheat products. One contained corncob and gave an excep¬ 
tionally high fiber, while the other was made up largely of screenings, finely ground. 
They complied with the law in bearing proper labels, but one was inferior to its stated 
composition. . . . 

“There are no failures on the part of any of the poultry foods to reach the percent¬ 
age guaranteed, while some of the animal meats and scraps overrun heavily, es|)e- 
cially in fat. Excessive amounts of fat would not seem advantageous for laying hens, 
however.” 

Licensed concentrated feeding stuffs, F. W. Woll and G. A. Oi.son (Wisconsin 
Shi. Ihd. 1S4, pp. 17-2S, 27■'20 ').—A list of the feeding stuffs licensed for sale during 
the calendar year 1906 is given, together with the guaranty of their protein and fat 
content. The text of the State feeding stuff law is <]uoted. 

The nutritive value of the ndnproteid nitrogen compounds in feeding 
stuffs, K. Schulze (Jour. Lnndw.^ 64 (190G), No. /, pp. A summary and 

discussion of available information concerning the nonproteid (constituents of feeding 
stuffs. The author considers that many of these constituents possess considerable 
nutritive value, while others are of little or no importance in nutrition. In the latter 
group, asj)aragiii and perhaps glutamin are includ(Hl. 

Experiments on the value of asparagin and lactic acid in the feeding of 
Herhivora, O. Kellner ( VerhandL Gesell. Deni. Naturf. n. Aerzle^ 70 (1904)^ IJy 1. 
Abt.j p. 145; abs. in Cmtbl. Agr. Chem.^ (1906)^ No. i, pp. 45-48 ).—From experi¬ 
ments with sheep the conclusion was reached that neither asparagin nor lactic acid 
bore any part in the gains which were made. The author tielieves that asparagin 
has a value in that it tends to prevent the lowering of digestion noted with a very 
low proteid diet and so acts indirectly and in a limited way as a protector of protein. 

Digestion experiments with forage plants, II. G. Kniuht ( Wyoming Sla. Rpl. 
1905^ pp. Exi>eriments on the digestibility of alfalfa hay by sheep gave the 

following average coefficients: Dry matter, 63.39; protein, 79,67; fat, 41.20; ether 
extract, 74.08; crude fiber, 44.84, and ash, 56.17 per cent. 

Feeding beef cattle in Mississippi, A. Smith and 0. 1. Bray (Mississippi Sia. 
Bui. 92y pp. 24 ^ Jigs. 10 ).—To study the relative merits of feeding in a warm stable 
and an open yard and to (‘ompare a mixed ration of hay and grain with one of cot- 
ton-seed meal and hulls only, a feeding test was undertaken with 5 lots of steers. 
Three of the lots were made up of 6 animals, one of the lots of 7, and one of 3 ani¬ 
mals. The cattle in the latter lot were scrubs and the others thrifty animals and 
medium feeders. Three of the lots were fed in a stable and two in yards, one with 
and one without an open shed for shelter, the mixed ration and the cotton-seed meal 
and hull ration being so arranged that each was testeci under the 2 conditions of 
feeding. The test covered approximately 14 weeks. 

Considering the thrifty animals led in stalls the average gain on the mixed ration 
was 201 lbs. per steer and on the ration made up of cotton-seed products 185 llis. per 
steer, the cost of a pound of gain in the 2 cases I)eing8.5 cts. and 6.1 cts. The scrub 
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4iAeer8 fed in a stall made an average gain of ISO lbs. at a cost of 10.7 cts. per pound. 
The steers fed the mixed ration in a yard gained on an average 196 lbs. at a cost of 
9.13 cts., and the similar lot fed the ration of cotton-seed products gained 146 Ihs. at 
a cost of 8.2 cts. 

The manure may be more readily saved when the steers are fed in stalls. Its esti¬ 
mated value in the test reported was $80. 

Following are some of the authors* conclusions: 

The comparison between the stable versus open yard system while showing some 
advantage in favor of the stable method really indicates that a combination of the 
best features of both systems is preferable. This could be done by allowing the cat¬ 
tle to run in large sheds with a solid tight floor W'hich should be well bedded, and 
the manure all saved. If desired, outside yards connected with these she<is could l)e 
provided, so that the cattle could have some exercise and plenty of fresh air. One 
of the secrets of successful cattle feeding is in making them as comfortable as possible. 

“Where cotton-seed meal and hulls can l)e purchased at a reasonable price, they 
prove to be very cheap feeds for fattening steers. No bad effects result from feeding, 
cotton-seed meal for such short i>eriods as this, and it remains to be seen whether 
any ration can be compounded exclusive of good silage, which can equal it as an 
inexpensive feed. 

“Dairy farming has many points of superiority over beef raising, but to farmers 
who are not close to a good market and are handicapped by lac*k of available and 
steady labor, the breeding and fcc<ling of cattle will offer many inducements. ' That 
it is a profitable business in the South is shown by the low cost of raising cattle, 
economy in producing suitable feeds, and the inexpensive buildings required. With 
a givxl pure-bred beef sire, a herd of native cows, and plenty of pasture land, a 
farmer may in 2 or 3 years’ time develop a good grade l>eef herd, which wull largely 
increase his profits and maintain the fertility of the soil. " 

Summary of swine feeding, 1904-5, (i. E. Morton ( Wi/oming Sin. Rpl. 1005^ 
pp, 44-47 ).—Many believe that corn is necessary for pork pro<luction, and a compari¬ 
son of wheat and corn was made with 2 lots of 3 pigs each. In 11 weeks the total 
gain on wheat was 342 lbs. and on corn 229 lbs. 

In a second test wheat and alfalfa hay with and without roots were studied with 2 
lots of 2 pigs each. In 13 weeks the lot fed roots gained 183 lbs. and the lot with¬ 
out roots 185 lbs: “Evidently the roots led did no good in anyway; they were 
simply an additional expense.” 

Judging by both tests “straight wheat feeding gives the best gains of any of the 
rations tabulated, but it also involves very heavy grain feeding [8 to 24 lbs. per day 
at the end of the test] to get the gam.” 

“An answer to the question whether this extra gain and less amount of concen¬ 
trates is offset by the cost of the alfalfa hay depends uixm the comparative cost of 
the feeds in a given locality.” 

A sow weighing 341 lbs. was fed for 14 weeks beginning December 3, alfalfa hay 
and roots only, consuming on an average 6 lbs. of the hay and 6 to 24 lbs. of the 
roots per day. At the end of the period she had lost 7 lbs 

Three sows fed corn, shorts, and altalfa hay gained 122 lbs. in 6 weeks. “The 
gain shown ... is good and the sows were apparently put in good condition for 
P*l?ging by this ration. One sow gave birth to 7 living pigs and 1 dead pig; the other 
gave birth to 5 living and 3 <\e&d. Further experimentation will be required to 
•determine whether the ration was res^ionsibie for the stillbirths.” 

Corn and shorts, corn and allalla hay, and wheat and corn each with alfalfa hay 
chopped in swill were compared with 4 lots of 3 pigs each, averaging 65 lbs. each in 
weight. The gam on corn and shorts 1:2 was 61 lbs., and on corn and alfalfa 1:2, 19 
lbs. On each of the rations made up of gram, alfalfa hay, and swill there was a loss 
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of 3 lbs. ‘‘The alfalfa rations for young growing pigs were lamentable failures. 
The pigs grew serawny and lost weight.^' 

Supplements to com for fattening hogs, E. B. Forbfs {Afmouri St(i. Hul. 67, 
pp. 19). —Using 15 lots of 4 or 5 pigs each concentrated feeds in varying proiMjrtions 
and combinations were compared as supplements to corn meal for dry-lot fattening. 
Ear corn was also compared with corn meal, both lx*ing fed with linseed oil cake. 

The tests were made in the winter and covered 29 to 90 days, being preceded by 
pc^iminary periods of 4 to 6 weeks. The pigs were confined in small pens with a 
shed, but were not protected from wind and cold. The grains were ground and 
mixed to a slop with water except in the comparison of ear corn and ground com. 

When com meal was supplemented by wheat middlings and linseed meal with and 
without germ oil meal and gluten meal and feed for 90 days, the gain ranged from 
0.971 lb. per head jHir day on corn meal and wheat middlings 2:1 to 1.430 lbs. on 
com meal and linseed meal 6:1, and the grain eaten per pound of gain from 4.45 lbs. 
on the latter ration to 5.18 lbs. on the former. 

When linseed meal and wheat middlings vrere compared in varying proportions as 
supplements to corn meal in short periods (29 to 45 days) both the smallest and 
greatest gains, 1.269 and 1.776 lbs. per hea<l per day, were noted with lots fed corn 
meal and linseed meal 5:1. The grain required per pound of gain was least with 
one of these lots being 3.85 lbs. and greatest, 4.75 lbs., with a lot fed corn meal and 
wheat middlings 2:1. 

“The rations of linseed oil meal and corn meal in i)roportion of 1:5 were eaten in 
larger quantity than any other feeds tested and made more pork with smaller 
expenditure of feed than any other ration involved.“ 

The estimated cost of pork made from the oil-meal rations averaged 11.3 per cent 
less than from the rations of corn meal and wheat middlings. 

“ Of the three corn products, gluten feed, gluten meal and germ oil meal, the first 
mentioned seems to be more useful than the others when fed with corn and linseed 
oil meal. None of them, however, in this combination are as useful as linseed 
oil meal by itself. 

“ Gluten meal is richer than gluten feed, differing from it only in lacking the corn 
bran with which it is ground to make the latter, but it does not seem to be as useful 
a supplement to corn and oil meal. The ration containing it was not so well roliHhed 
and was not so efficient. It is possible that the usual recommendation that gluten 
meal be soaked before feeding to hogs would, if followed, have rendereil it more 
valuable in comparison with gluten feed than it was in this experiment where it was 
fed immediately after wetting.” 

In 3 of the tests a mixture of corn meal and cotton-seed meal 8:1 was fed for 51 
days. Cotton-seed meal fresh from the factory was fermented at living room tem¬ 
perature for 24 hours previous to feeding, sour milk being used as a starter. It was 
hoi)ed that this fermentation would render the meal less toxic than it is reputed to 
be. The cotton-seed meal ration was mixed to a thinner slop than the other rations 
as it has l)een claimed that this is a desirable practice. The average daily gain per 
pig was 0.966 lb. and the grain eaten per pound of gain 4.97 lbs. Three of the 15 
pigs included in these tests died at the end of the feeding period. “The gains up to 
that time had been moderate in extent and cost. The hogs did not relish this feed. 
A change to the corn and linseed oil meal ration induced much greater consumption of 
grain, increased the gains in weight 39 per cent and reduced the grain requirement 
per pound of increase to the extent of 13.1 per cent.” 

When ear corn and linseed cake 6:1 were compared with com meal and linseed 
cake 5:1, the average daily gain per pig on ear corn during the 61 days of the test 
was 1.004 lbs. and the grain eaten per pound of gain 6.65 \h&. Similar values for the 
corn meal ration were 1.291 lbs. and 6.06 lbs. 
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Corn meal and oil cake “fe<l dry and mixed produced gainn in weight with 9 per 
cent less grain than did ear corti and oil cake fe<i separately, l)oth dry. The gain in 
the corn meal lot was 28.0 jHir cent greater than in the ear corn lot. The hogs 
receiving ear corn would not cat more than one-sixth as muc^h oil cake as corn (the 
cob figured out) when both were allowed ad libitum.” 

In the opinion of the author the severity of the weather had an unfavorable effect 
on the gains made. The subject is discussed and data summarized regarding the^ 
influence pf temperature on gains, indicating “ that extreme heat of summer and 
extreme cold of winter act alike to the extent that Jhey l)oth occasion large energy 
expenditure on the i)art of the animal, in one case to keep warm, in the other to keep 
cool; and in either case occasion a great reduction in the profit from feeding in the 
dry lot when com])ared with rtjsults obtainecl in spring and fall. These results, 
however, do not apply to the feeding of hogs on pasture.” 

The poultry industry in Tasmania, R. J. TteuRv (Agr. and Stoch J)epL 
maniaf Jiul. 7, pp. 15^ figs, 4), —Various (piestions connecUHl with profitable poultry 
raising under local conditions are <lis<*ussed and some experimental data on fattening 
poultry are briefly reported. 
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Profitable dairying, C. L. Peck York: Orange Jadd Co., 1906^ pp, XIl-\-174^ 

figs. S4). —This is offered as “a practical guide to successful dairy management,” and 
consists of 23 chapters in which are discussed the physiology of milk secretion, dairy 
breeds, feeding cows, milking, care of milk, butter making, and similar topics. 

Breed, individuality, and heredity in the production of milk, M. Fischer 
(JQandw. Jahrh.j Sft {1906)^ No. pp. SS3-S79, pis. S). —A study w as made of the yield 
and composition of the milk w’ith j)articular referem^e to the casein of 12 cows repre¬ 
senting fl different breeds, and also of 10 cows seletded from a large herd w ith a view 
to showing the influence of individual characteristics and heredity. 

The milk of the mountain breeds including the Brown Swiss and Simniental 
showed a higher percentage of fat, casein, and solids-not-fat than that of the low¬ 
land breeds including the Oldenburg, Fast Fresian, Angler, and Wilstermarsch. The 
average annual yield of the latter group, however, was greater, making the annual 
yieUi of fat and casein of the 2 group.s practically the same. In producing milk for 
cheese making the Brow'ii Swiss breed is considered esi)ecially valuable as compared 
with the other breeds mentioned. 

Within the same breed the author finds in casein production as in fat i>roduction 
marked individual variations. The transmission of individual characteristics is dis¬ 
cussed at some length. 

A test of a fiy repellent, C. H. Eckles {Missouri Sta. Bal. 68y pp. 35-39). —The 
entire dairy herd was spraye<l with a fly repellent each morning during alternate 
periods of 2 weeks each. The test was continued during the entire summer of 1903 
and for 6 weeks in the summer of 1904. The yields of milk and fat during the 
periods when sprayed and when not sprayed are tabulated and show no important 
effects either upon the yield of milk or fat due to the use of the fly repellent. When 
applied every morning the material used was fairly effective in protecting the cows 
from flies, but the claim made that the material will p^ot€^ctcow8 if applied at inter¬ 
vals of several days is considered erroneous. 

Milking macbineB, P. G. Wicken {Jour. Dept. Agr. West. Aust.y IS {1906)y No. 
4y pp. SOlSOSyph. S ).—This is a summary of a report on the use of milking machines 
in Western Australia, the author concluding that the Lawrence-Kennedy-Gillies 
machine is now beyond the experimental stage and is working in hundreds of places 
daily giving practical results. 

r .The composition of milk, H. D. Richmond {Analysty 31 {1906)y No. 363, pp. 
176-130). —The average composition of 14,828 samples of milk analyst during 1908 
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was as follows: Specific gravity, 1.0323; total solids, 12.70 per cent; fat, 3.73 per 
cent; and solids-not-fat, 8.97 per cent. Tlie average fat content of the morning milk 
was 3.54 {Hjr cent and of the evening milk 3.91 j>er (;ent. 

Analyses are also reported of 1 sample each of hiimaa milk, ass’s milk, adulterated 
cream, a butter adulterant, and a new preservatives The butter adulterant con¬ 
sisted mainly of casein and the new preservative was acid potassium fluorid. 

The milk supply of Boston, New York, and Philadelphia, O. M. Whitaker 
( U. S, Dept, A<jr,f Bur, Aniin, Indus, But, 81^ pp, 6*;?, figs. 4).—In this account of the 
milk supply of each of the cities mentioned information is given on the magnitude 
of the business, source of the milk, means of transportation, freight rates, handling 
the milk in the city, sanitary regulations, and similar topics. Maps are given show¬ 
ing the source of the milk supply of each of the cities. 

On the influence of milk control upon the composition of milk in Gratz, 
K. Hells {Arch. Jlyg.j 56 {1906), No. 1-2, pp. 205-207), —Under the influence of 
milk control the average fat content of the market milk of this city increased from 
2.6 per cent in 1898 to 3.54 per cent in 1905. 

The rapidity of the absorption of odors by milk, F. Bordas and Touplain 
{Compt. Rend, Acad, Sci. [Paris], 142 {1906), No. 22, pp, 1204,1205). —Milk exposed 
for several minutes in an atmosphere containing formaldehyde in the proportion of 
1:100,000 showed clearly a reaction for this substance. The fresher the milk the 
more rapid was the absorption. 

Contribution to the study of the bacterial content of milk and of the 
udder, R. d’Hkil {Arh, llyg, Inst. K, Tierdrztl. llochschule Berlin, 1906, No, 7; abs, 
in Rev, Gen. Txiit, 5 {1906), No. IS, p. 306). —The author finds bacteria regularly 
present in the milk cistern and ducts and concludes that they gain entrance through 
the orifice of the teat. Glandular tissue which contains only a small number of 
bacteria is believed to possess considerable bactericidal powder. The higher bacterial 
content of machine-drawn milk is considered due to the difficulty of cleansing 
milking machines^ 

The contamination of milk at the dairy, A. II. Htewart {Ainer. Med., n, ser,, 
1 {1906), No. 1, pp. 17-21, figs. .9).—Six experiments are reported which show in a 
striking manner the value of sterile covered milk pails in lessening the bacterial 
contamination of milk. 

On the frequency of streptococci in milk, M. Kaiser {Arch. llyg., 56 {1906), 
No. 1-2, pp. 51-89), —Streptococci were found in 76.6 per cent of 30 samples of milk 
collected in Gratz and vicinity from November, 1904, to July, 1905. The cultural 
tests are reported in detail. 

On the streptococci of milk, P. T. MOller {Arch. Ifyg., 56 {1906), No. 1-2, 
pp. 90-107). —Twenty-one cultures of streptococci isolated from pathological products 
and 22 from milk samples were studied as regards their power of coagulating milk, 
hemolytic properties, and behavior toward agglutinating serum. 

It was found that nearly all of the milk streptococci curdled milk at the end of 
24 hours, while very few of the pathogenic streptococci curdled the samples even at 
the end of 48 hours. All samples in both series, however, were curdled in 72 hours. 
The more rapid production of acid by the milk streptococci, however, is not consid¬ 
ered as showing any specific difference between the two groups of organisms. 

In studying the hemolytic power of the various organisms the cultures were divided 
into 2 series, the first containing those recently isolated, and the second those grown 
for some weeks in the laboratory. Of the 13 pathogenic streptococci in the first series 
7 showed hemolytic properties, and of 10 in the second series 4 were distinctly and 1 
slightly hemolytic. Of 10 milk streptococci in each series, 5 in the first and 3 in the 
second possessed hemolytic properties. The results, therefore, showed no striking 
difference between the pathological and Wldk streptococci as regards hemolysis. 
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In the agglutination tests 7 out of 11 milk streptoc'occi reacted with an immune 
serum in a dilution of 1:10, while 2 rtwted in a dilution of 1:400. P^^ight out of 9 
streptococci of the pathogenic group gave a positive reaction in a dilution of 1:10 and 
4 in a dilution of 1:400. The results are interpreted as showing a close relationship 
between some of the milk streptococci and pathogenic forms, and this was emphasized 
by the fact that the milk streptococci which reacted with immune serum in high 
dilutions were the forms which produced hemolysins. * 

The author, therefore, concludes from the results of his own and other investiga¬ 
tions, which are cited, that there can no longer b§[ any doubt that pathogenic streptoj 
cocci are present in milk. How frequently these are present is a question yet to b^ 
answered. 

The reduction test as a means of determining the freshness of milk, P. T. 

MtlLLER {Arch. Ilyg.y *50 {1906)^ No, pp, lOS- 204 ^ fig^, 5). —In making this test in 
laboratory work the author uses 4 h'st tubes, in one of which is put 2 cc. of whole 
milk and in the others eiiual (juantities of milk <liluted with water in the proportion 
1:2, 1:4, and 1:8. To each tube is added 0.2 cc. of a 0.2 per cent solution of methy¬ 
lene blue, and the liquid after mixing is covered with a layer of liquid paraffin about 
2 cm. in thickness. The samples are then placeil in a thenno-^tat at 37° C, and the 
time required for the reduction of the methylene blue in the whole milk is dbserved. 

This test w’as applied to numerous samples of market milk showing different degrees 
of acidity; mixtures of fresh and sour milk; dirty milk; milk to which soda, boric 
acid, salicylic acid, formaldehyde, and hydrogen peroxid had been added; and 
heated milk. 

P'or fresh milk obtained in a cleanly manner the time required for the retluclion 
of the methylene blue was 10 or moie hours, and for milk delivered by producers 
directly to consumers during cold w^eather to 9 hours. The reiluction test of milk 
obtained from small dealers during the forenoons was 5 to 6 hours during cold 
weather and 1 to 2J hours during warm w’^eather, while that of the samples obtained 
during the afternoons was | to 3 hours during cold weather and J to 1 hour during 
warm weather. Milk kept at a high temi>eraiure showed a shorter reducing period 
than milk kept at a low temperature. 

Curdled milk reduced the methylene blue in a few minutes. The addition of 
small quantities of sour milk and also oi manure to fresh milk shortened greatly the 
reducing period. The neutralization of milk with soda was without influence on its 
reducing properties, but the addition of soda to milk poor in bacteria lessened the 
time retiuired for reduction until sufficient acid was produced to render the milk 
again neutral or acid. 

The addition of preservatives such as boric acid, salicylic acid, and formaldehyde 
lessened or destroyed the reducing power of the milk. Milk heated for 16 to 30 min¬ 
utes at 100° C. showed only a small reducing power, which, however, gradually 
increased the longer it was kept. 

The author describes a modiffed form of the laboratory method which he considers 
suitable for household use in determining the freshness of milk. When reduction 
does not occur at the end of 1 hour the milk is considered suitable for infant feeding. 

The testing of market milk, A. Lam {Chem, Ztg,, SO (1900)^ No, S9, p, 467),—• 
This is an abstract of a paper presented before the Sixth International Congress of 
Applied Chemistry. 

In testing market milk in regard to its sanitary condition the author determines 
what he calls the catalase number. Ten cc. of milk is treated with 5 cc. of a 1-per 
cent solution of hydrogen peroxid and allowed to stand for 24 hours at a temperature 
of 22 to 36° C. The number of cubic centimeters of oxygen gas liberated is desig¬ 
nated the catalase number. For frt*sh pure milk this varies between 0.3 and 1. In 
cases ef mastitis or tuberculosis of the udder this number is found to be increased* 
Milk showing a catalase number of over 3 Is considered unfft for usOt 
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The author has also found polarization of the milk serum of value for this pur¬ 
pose. While the normal index of refraction lies between 5 and 5.5, it was found to 
be 1.2, 1, and 0.73 in the case of diseased animals. The freezinj? point, however, 
remained constant. 

The care of composite milk samples, I. C. Weld {New Hampshire Sta, Bui. 
1^6f pp. 181-184^ figs. S). —Brief notes are given on the taking of composite milk 
samples and on preserving them with formalin, potassium bichromate, or corrosive 
sublimate. 

On the combination of lactic acid with casein in lactic fermentation, C. 

Richet {Oompt. Rend. Soc. Biol. [PaW«], 60 (1906)^ No. 14, pp. 650, 651 ).—When 
milk was allowed to coagulate spontaneously the curd was found to fix about 6 times 
the amount of lai^tic acid contained in the same volume of whey. 

A test of tin can separators, 0. H. Eckles {Missouri Sta. Bui. 68, pp. S^3-S4, 
figs. -Tests were made of 3 forms of so-called separators which consist of 2 cans 
one within the other. The milk is placed in the inner can and cold water in the 
outer can surrounding the milk. 

The average results of 42 trials with these cans showed that the skim milk con¬ 
tained 1.39 per cent of fat, equivalent to a loss of 22.56 per cent of the fat. The 3 
patented cans were compared with shallow pans, a dilution can, the centrifugal 
separator, and a homemade can. Under the conditions of the comparison the shal¬ 
low pans gave better results than either the dilution or double cans. The homemade 
can costing $1.60 gave equally good results as the patented cans costing from $6 
to $10. 

Creamery problems, 0. L. Beach {Connecticut Storrs Sta. Bui. 40, pp. 38-47 ).— 
Of 1,362 patrons of 18 creameries in 1903, 256, or 19 per cent, were using centrifugal 
separators, while the remainder were using the Cooley system of cream raising. 
Comparative tests were made of these 2 methods. 

The average of 13 samples of skim milk by the Cooley system showed the presence 
of 0.27 per cent of fat, and the average of 36 samples of separator skim milk showed 
the presence of 0.056 per cent. It is estimate<l that with a herd of 10 cows the hand 
separator effects a saving of $25.48. Five types of centrifugal separators were com¬ 
pared, the fat content of the skim milk ranging from 0.038 to 0.076, which difference 
for a herd of 28 cows is estimated as equivalent to $7.95 for one year. 

The fat content of 10 samples of skim milk was determinerl by gravimetric analysis 
and by the Babcock test, using 17.6 cc. and 25 cc. of acid. The average results for 
the 3 methods were, respectively, 0.144, 0.046, and 0.063 per cent. Even with the 
excess of acid the Babcock readings were much lower than the gravimetric deter¬ 
minations. 

Readings of Babcock tests w^ere made at temperatures of 130 and 180® F., the 
average difference on 10 samples being 0.42 per cent. This emphasizes the impor¬ 
tance of making the readings at a uniform temperature. 

Variations in the weight of 18 cc. of cream containing different percentages of fat 
are given in tabular form to show the importance of weighing samples. 

In 14 experiments a starter made from a pure culture was compared with a skim 
milk starter. The average score of the butter from the 14 churnings when the pure 
culture starters were used was 94 and of the butter from the churnings ripened with 
skim milk starters 94.1. A table shows tUe bacterial content of 12 samples of butter, 
of the cream from which the butter was made, and of the starter used in ripening 
the cream. 

Oreamexy cold storage, J. A. Ruddick {Canada Dept. Agr., Dairy Comr. Branch 
Bui. 10, pp* 14, pis* ^).—This furnishes information on the subject of creamery cold 
^storage and embodies the results of recent experiments conducted for the purpose of 
;^ting various materials used for the purpose of insulation. Specifications are given 
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lor the construction of creamery refrigerators on both the air circulation and cylinder 
systems. 

The xnanufacture of whey butter at Swiss cheese factories^ £. H. Farrington 
( Wiscmsin Sta, Bui, pp. S^.figs, 17).—This bulletin, which is published in both 
English and German, contains descriptions of the methods employed in making 
whey butter in Swiss cheese factories in Wisconsin, with suggestions for the improve¬ 
ment of these methods. 

The cold process of skimming the whey is considered not only wasteful but 
unsatisfactory on account of the extremely souircondition in w’hich the whey is 
returned to the farmers, and also because the cream so obtained is not suitable for 
the manufacture of good butter. It is believed that this method should be aban¬ 
doned. The hot proc'ess is considered much superior to cold skimming in that much 
more fat is recovered and the cream is in a sweet condition, making it possible to*® 
produce butter of good flavor. 

About 2 years ago some experiments were made at the University of Wisconsin 
dairy school in skimming whey with a centrifugal power separator, and since then 
this method has been tried on a practical scale in a number of factories. According 
to the author’s observations centrifugal separation is much superior to the other 
methods. The separator removes nearly all of the fat and permits the making of 
butter equal in quality and water content to creamery butter. The objections made 
to installing separators in cheese factories are their cost and the expense for power. 
Results have shown, however, that with improved methods of skimming and churn¬ 
ing the surplus whey butter may more than pay for the additional cost. 

In addition to the separator there is needed in the Swiss cheese factories, according 
to the author, a cream vat of some sort in which the whey cream may be ripened and 
cooled before churning and improved methods of working the butter. 

The suggestions made for improving whey butter cover skimming the whey, 
ripening the cream, making and using a starter, churning the cream, working the 
butter, and other topics. 

Some facts about moisture and its effects on butter, 6. L. McKay (Hoards $ 
Dairyman, 37 (1906), No. 16, pp. 4S£, 4S3). — In discussing this subject the author 
gives data obtained at the Iowa station and observations made abroad. 

It is not believed that the poor keeping quality of butter is due to an excess of 
moisture so much as to unsanitary methods pursued and the use of overripe cream. 
The author considers that ** there is no danger of any maker incorporating too much 
water who churns his butter in a granular condition and does not resort to abnormal 
Inethods, such as churning at high temperatures, washing with warm water, over- 
churning, or working the butter in water.” 

On the composition of Dutch butter made in the creameries placed under 
State control, T. van Sillbvoldt (Oen. Dir. Agr. Mm. Agr., Indus, and Trade 
l^Neiherlands'^, [Circ.], 1905, No. 5, pp. 31; 1906, Jan., Feb., Mar,, Apr,, pp. 4each ).— 
Of 4,340 samples of butter analyzed during October, November, and December, 1905, 
78 showed a lower Reichert-Meissl number than 24. The analytical results are here¬ 
after to be published monthly, with a special report every 6 months on the samples 
showing low Reichert-Meissl numbers. 

Bacteriological examinations of the butter of Stuttgart, A. Reitz (Arch. 
Hyg., 57 (1906), No. 1, pp. 1-98, Jigs. 5). —^This is a detailed report of the inoculation 
experiments with guinea pigs made to determine the presence of tubercle bacilli in 
butter, previously noted from another source (E. S. R., 17, p. 1109). Tubercle 
bacilli were present in 8.5 per cent of the samples. 

Fungi in cheese ripening; Camembert and Roquefort, 0. Thom ( U, S. Dept* 
Agr., Bur. Anim. Indue. Bui. 89, pp. 39, Jigs. 3). —This reports in detail the myco-^, 
4^cal studies referred to in the previous bulletin (E. S. R., 17, p. 79) on the mainii;^ 
fHiture of Camembert cheese in the United States. 
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In the manufacture of soft cheese of the Camembert type the curd is rendered acid 
by the action of lactic-acid bacteria, and later alkaline by the growth of various 
species of fungi which, through the production of enzyme, break down the curd to a 
greater or less extent. 

“The Camembert Penicillium ( P . cofneniberti ) is the only species so far studied 
with which the particular appearance and texture sought in the ripened Camembert 
can be produced from curd soared by lactic bacteria without producing any objec¬ 
tionable flavor. 

“ Oidium kictia is always found upon Camembert cheese and so closely associated 
with the presence of the flavor as to indicate its agency in flavor production, though 
only circumstantial pn^of of such function has been possible thus far. The partici¬ 
pation of bacteria in flavor production is not excluded by these results. 

“Other species of fungi have been shown to produce variations in this flavor such 
as have been often found in certain market cheeses. “ 

The Roquefort Penicillium (P. roqueforti) is the only fungus found necessary to 
produce the typical flavor of Roquefort cheese. This mold has also been found in 
imported Stilton, Gorgonzola, and Brinse cheese as well as in the Roquefort. 

Oidium lactis is the only fungus which has been found regularly upon Limburger, 
American Brie, Isigny, and related types of cheese. 

Technical descriptions are given of the 2 forms of Penicillium under the new names 
P, comemherti and P. roqueforti and of Oidium lactw. 

A new method of midcing dry red wine, F. T. Bioletti ( California Sta, Bui, 
177 1 pp. S6ffig8, 14)• —Wine-making experiments during the year have abundantly 
verified, according to the author, the claims made for the method given in Bulletin 
167 of the station (E. S. R., 17, p. 183). 

“The most important conclusion to l)e drawn from these experiments is that sound 
dry wine of fair quality can l)e produced in the upper San Joaquin Valley and simi¬ 
lar regions from the varieties of grapes growing there, simply by ordinary attention 
to cleanliness, the sterilization of cooperage, and more than ordinary attention to 
the control of temperature. 

“For white wines a thorough preliminary defecation of the must by means of sul¬ 
phur fumes and the use of pure yeast or yeast starters is advisable. 

“For red wines some form of cooling machine is essential, and the temperature of 
the fermenting wine should never exceed 95® F., and if possible should be kept 
below 92® F. This can b#ea8ily and perfectly done by means of the cooling machine 
described in Bulletin No. 174 (E. S. R., 17, p. 1110). 

“The grapes both for white and red wines should be thoroughly ripe. Ripeness 
must be determined by the flavor and appearance of the grapes more than by the 
amount of sugar they contain. We can not hope to get the best results from imperfectly 
ripe grapes even if they contain 22 per cent of sugar. Some varieties in the climate 
of the San Joaquin Valley are not perfectly mature for wine-making purposes until 
they contain 25 per cent of sugar or more. Better results are to be obtained by diluting 
and, if necessary, adding tartaric or citric acid to over-ripe grapes in this region than 
by attempting to make wine from under-ripe grapes which have not developed the 
color, body, and flavor necessary for the production of good wine.“ 

The cost of applying this method on a large scale is yet to be ascertained, and with 
this in view a plan is given of a cellar suitable for working 50 tons of red grapes per 
day filong with an outline of the method of operation. 

The artificial ripening of grapes, L. Mathieu {Rev, Fif., {1906), No, 640, 
pp, S1SS16). —The results are given of an experiment in which wine w’as made from 
grapes partially dried in an evaporator. The work shows that it is possible to par¬ 
tially evaporate grapes in order to concentrate the must without any injurious effects 
or cooked taste to the wine. The process favors the production of a wine of supe- 
lior quality. 
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VETEBINABT MEDICINE. 

ProceedingB of the American Veterinary Medical Association (TVoc. Amer, 
Vet, Med, Assoc,^ 4^ pp, BOG^pls. 20 ).—This volume contains an account of the 

meetinjn; of the forty-second annual convention of the American Veterinary Medical 
Association, held in Cleveland, Ohio, August 15~18, 1905. * 

As usual, in the proceedings lists are given of the officers, committees, resident 
secretaries, and honorary and active members of the society. The address of wel¬ 
come was given by the mayor of Cleveland, T. C. Johnson, and was responded to 
by R. R. Bell. The president’s address, by M. E. Knowles, contained references to 
various veterinary matters, particularly to the cooperation of veterinarians a^ 
physicians and the importance of the veterinarian in the promotion of gcny^^ 
sanitation. 

In the reports of resident State secretaries attention is called to the condition 
of health in domesticated animals in the various States and Territories. In Ari¬ 
zona and New Mexico, particular attention was given during the year to sheep 
scab; in Colorado to cattle mange, loco weed, and bovine tuberculosis; in Connecti¬ 
cut, Cuba, and Porto Rico, to the legislative control of animal diseases; in Maine, 
to tuberculosis and glanders; in Maryland, to anthrax and forage poisoning; in 
Michigan, to rabies; in Minnesota, to hemorrhagic septicemia and swamp fever; in 
Mississippi, to anthrax an<l Texas fever; in Nebraska, to various parasitic diseases; 
in Ohio, to tuberculosis and swine plague; in Ontario, to actinoba(‘illosis and hog 
cholera; in Pennsylvania, to legislation regarding experimental veterinary work; in 
the Philippines, to surra, rinderpest, and foot-and-mouth disease; in Tennessee, to 
glanders and influenza; in Texas, to Texas fever and cattle mange; in Vermont, to 
anthrax and glanders; and in Wisconsin, to the present status of the veterinary 
practitioner. 

The Report of the Committee on Intelligence and Education, by C. J. Marshall 
et al., cx^ntains a general review of matters of interest to veterinarians, a digest of 
recent veterinary literature, and a detailed account of the quality of instruction and 
the curricula in various veterinary schools in this country. 

In the report of the Committee on JMseases, by C. H. Higgins et al., attention is 
devoted to methods of keeping the clinical history of cases, the need of more veteri¬ 
nary research work, and the discussion of rabies, Bac^lus necrophoms, roup in 
chickens, and the State control of tuberculosis. The present status of the movement 
for securing legislation regarding army veterinarians was presented by a committee 
consisting of W. H, I.owe et al. 

An unusual number of paj>ers were read at the various meetings of the convention 
and are printed in the proceedings. It is impossible to refer to these except in the 
briefest manner. The Artificial Immunization of Cattle Against Tuberculosis was 
discussed by L. Pearson and S. H. (Tilliland. The authors re|X)rt considerable suc¬ 
cess in the use of various vaccinating methods and believe that these methods promise 
to become much mj)re effective. Papers were also presented on The Pathology of 
Tuberculosis, by C. Schulin, and by R. II. Harrison on Unusual Lesions of Tuber¬ 
culosis Found in Abattoir Inspection. The method of controlling glanders adopted 
by a French firm which employs a large number of horses was discusseil in a paper 
by E. Lavalard. The method consists in the general use of mallein, furnishing as 
favorable conditions as possible for suspected horses in quarantine, and the exercise 
of great care in introducing strange horses into a healthy herd. 

The Spavin Group of lamenesses was discussed by W. L. W’illiams et al. This 
Account is one of the most important thus far published on the general subject of 

R vin and enters, in great detail, into the pathology, peculiar forms, etiology, and 
itment of the disease by different methods. 
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Mention should also he made of the following papers: The Clinical Examination 
of the Blood of the Dog, by S. H. Buniett and J. Traum; Cultivation of Trypanosoma 
eqiiiperdum, by J. R. Mohler; Twenty-seven Years’ Experience in Veterinary Prac¬ 
tice, by J. V. Newton; Accidents and Sequela) of Surgical Operations, by L. A. 
Merillat; Indications for Neurectomies of the Pelvic Limb of the Horse, by R. C. 
Moore; The Profession and the Advancement of Science, by D. A. Hughes; Stable 
V( ntilation, by M. II. Reynolds; The Status of Therapeutics, by P. A. Fish; A 
Review an<l Criticism of the Eighth Decennial Revision of the Pharmacopnpia of the 
United States, by E. L. Quitman; Hydrothorax in the Horse, by G. B. Jones; and 
A New Treatment for Gastro-Intestinal Catarrh of Milk-Fed Calves, by L. A. Klein. 

Annual report of the State board of live stock commissionerB of Ohio, 
P. FisciTEK Kpt. hd. Live Stock Coinrs. Ohio, 4 (190f)),pp. 71, figs, 14 )-—Tli© 

diseases which have occurre<l in Ohio to an extent which attracted the attention of 
the live stock l)<)ar<l during the past 4 years included the most important diseases of 
horses, cattle, sheep, hogs, cats, and fowls. 

The work of the board of the live stock commissioners has extended in many 
directions, until at present it is considered that the services of additional veterina¬ 
rians are needed. As usual in these reports maps are given showing the hxiation of 
anthrax, actinomycosis, foot-rot, glanders, hog cholera, swine plague, keratitis, nodu¬ 
lar disease, rabies, mange in horses, tuberculosis, and Texas fever. In the case of 
each one of these disea<^e8 a brief account is presented of the work of the State vet¬ 
erinarian and his assistanth in controlling the outbreaks. 

In an appendix to the report coj>ie8 are given of laws relating to live stock and the 
duties of the board of live stock commissioners of Ohio. 

Abstracts of work done in the laboratory of veterinary physiology and 
pharmacology, III, P. A. Fisir Err al. {Ithaca: N. Y. State Vet. (hi., 190 S , pp. 44 )-— 
An account is presented of a case of urethral calculus in the dog (pp. 3-8), arecolin 
hydrobromate and its action upon dogs and cats (pp. ^13), the effects of sulphurous 
at'id upon peptic and tryptic digestion (pp, 14-21), ergot as an abortifaedent (pp. 22- 
29), the sUitus of therapeutics (pp. 30-34), the structure and function of the digestive 
tract of the chicken (pp. 35-42), and the effect of sulphurous acid upon the urinary 
constituents (pp. 43, 44). 

In experiments with ergot in which cats W’ere used, it w as found that doses of this 
drug w ould produce abortion within 24 hours. In some cases the young w’ere killed, 
while in others they seemed not to l)e affected. It is concluded, therefore, that ergot 
exercises an abortifacient action of considerable jvnver. Attention is called to the 
pre8(*nt status of theraputic.s as a profitable subject of study for veterinarians. New 
drugs are constantly l)eing put on the market, an<l from the great number thus offered 
for use the veterinarian must select, as a result of experiment, those which really 
give promise of good results. Home of the new remedies are superior to the old ones 
used for specific purposes, while othere are no better or quite inferior. 

The Bang method of controlling tuberculosis with an illustration of its 
application, H. A. Hardino, G. A. Smitu, and V. A. Moore {New York Stale Sta, 
Bui, 277, pp, S1-109 ).—A general account is presented of the nature of tuberculosis, 
together with a descrix)tion of the Bang method of controlling the disease and the 
use of tuberculin. 

In December, 1990, one animal in the station henl was found to be tuberculous 
and on this account the tuberculin test was given to the whole herd. As a result of 
the test a reaction was obtained with 8 cows and 7 young cattle in a total of 28. 
These animals were kept under ol>servation, and in 1901 the Bang system w’as put in 
operation for the purpose of determining its value under the conditions which pre¬ 
vailed in the station herd. 

The method was applied to a total of 30 animals, 13 of which were healthy and 17 
tuberculous. During the 4 years of the test this herd produced 23 heifer calves, 
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one-half of them coming from the tuberculous animals. The calves obtained from 
the tuberculous cows were not allowed to suck their mothers nor to drink tubercu¬ 
lous milk until after it had been pasteurized at a temperature of 186® F. The record 
of the tuberculous part of the herd is given in a tabular form and notes are also 
presented on autopsies on diseased animals and an examination of the meat of 
tuberculous animals killed for beef. 

A healthy herd from a tuberculous herd, F. Hall, H. A. Harding, G. Jh. 
Smith, and V. A. Moork {Neio York State Slto. BuL £77^ popular ed.^ pp. 8^ fig, 1 ),— 
A popular summary of Bulletin 277, noted on page 1189. 

Combating: tuberculosis in farm animals, A. Van Lebuwhn {Tijdschr, VeearU 
senijk, , S3 {1906) , No. 6, pp. S40-S4S ).—This is a controversial article in which the author 
takes the position that a governmental requirement of notification of all cases of tuber¬ 
culosis in domesticated animals wouhl work great hardship. It is frequently impOiP 
Bible for the owner to determine when an animal is affected with the disease, in fact 
the most ex|>erience<l veterinarians sometimes have to make use of all means of diag¬ 
nosis in order to determine the matter. 

Distribution of tuberculosis in suspected and nonsuspected herds in Wis¬ 
consin, II. L. Russell and E. G. Hastings ( Wisconsin Sta. Bui ISS, pp. 16y figs. 3). — 
On account of the insidious nature of tulierculosis and also on account of the fact that 
the disease has been found very prevalent in certain dairy herds the present bulletin 
has been prepared for the purpose of furnishing a concise description of the tuber¬ 
culin test and further data regarding the results obtained from this test and its 
reliability. 

Brief summaries are presented of some of the previous work done by this station 
on tuberculosis, and recommendations are made regarding the disinfection of stables. 
For this purpose the authors recommend a whitewash made of fresh unslaked lime, 
and also saturated solution of copperas. 

Are tubercle bacilli coughed up by cattle affected with pulmonary tuber- 
culosisP J. A. Klauners {Tfjtlschr. Veearisenijk.y SS {1906)^ No. 6y pp. 351-S63 ).— 
From statistics regarding the organs affected in cases of bovine tuberculosis it appears 
that the lungs were diseased in 40,306 cases among a total of 46,092. On the basis of 
these facts and the further fact of the frequent infection of the lymphatic glands of the 
throat and pharynx, the author justifies the conclusion that tuberculosis in cattle is 
very frequently contracted by inhalation and that, therefore, the tubercle bacilli 
which cause such infection probably come from other cows affected with the pul¬ 
monary form of the disease. 

Serum vaccination against anthrax, 6. Gazzaniga {Ctin. Vd. [J^ftYan], £9 
{1906), No. 8, pp. £0S-£06 ).—Brief notes are given on vaccination for the purpose of 
preventing anthrax by the method which requires the use of two vaccines. This 
method has given satisfactory results in the author’s hands. 

Blackleg, W. H. Dalrymplb {Ijouisiana Stas. Bui 86, pp. 7, Jig. 1 ).—Inquiries are 
frequently received at the station regarding the nature of blackleg and suitable treat¬ 
ment for this disease. It is suggested that probably many young scrub cattle of 
little value die of blackleg from year to year without any investigation of the cause 
of the disease. This fact may account for the persistence of the disease in certain 
localities. Notes are given on the cause, symptoms, treatment, and preventive vac¬ 
cination for blackleg. 

Vaccination against blackleg, K. R. Kuipbbs {Tijdschr. Veeartsenijk., SS {1906), 
No. 6, pp. 346-S61 ).—Various methods were tried in vaccinating calves against blacks 
leg. The author used vaccine thread, dried vaccine, and material in solution. The 
best results were obtained from the last-named method. Brief notes are given on 
the pathological anatomy of blackleg based on a number of autopsies. 

Texas fever with methods for its prevention^ J. R. Mohlbb (17. 8, Dept. Agr., 
/ndtis* Bui. 78, pp. 48, pL l,Jlg8. 5).—The author presents a valuat^ 
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itUnmary of information relating to the nature of Texas fever and the practical 
means of its eradication. 

The subject-matter includes a definition of the disease; notes on its history and 
distribution etiology; life history of the cattle tick and its agency in distributing 
Texas fever; i leans of distinguishing between this tick and other species of ticks; 
the loss caused by ticks aside from their agency in carrying Texas fever; symptoms, 
course, and termination of Texas fever; and treatment and prevention of the disease. 
Definite and practicable plans are presented for the arrangement of farms so that 
cattle may be freed from ticks and the ticks ultimately eradicated by the system of 
feed lots and pasture rotation. The method of immunization by means of the blood 
of recovered cattle is also described, 

Vaccination against foot-and-mouth disease, N. L. Buonsanti (Clin, Vet, 
[Milan']t 29 (1906)^ No, 6, pp, 145-148 ),—Numerous experiments have been carried 
out in vaccinating cattle against foot-and-mouth disease by means of a mixture of 
0.03 cc. of virulent lymph and 0.6 cc. of bovine serum. For vaccinating hogs and 
sheep the author has used a concentrated serum from a horse previously inoculated 
with the virus. The results thus far obtained are promising. 

The treatment of epizootic abortion, E. Thierry (Jout, Agr, Prat,, n. ser,, 11 
(1906)^ No, 7, pp, 208y 209 ),—A number of investigators have found that good results 
may be obtained from the use of antiseptic solutions, such as the use of corrosive 
sublimate, 1:1,000 parts in water, and a solution of iodin and iodid of potash. An 
internal prophylactic treatment, with doses of 5 to 6 drams of iodid of potash, has 
also given satisfactory results. 

The poisoning of cattle by tobacco decoction, F. Pkuch (Jmir, Mtd, VH, ei 
Zooiech,, 57 (1906 ), Feh,^ pp, 7Sy 79 ).—^Two heifers which had become greatly infested 
with fleas were treated by the owner with tobacco decoction as obtained from the 
manufacturer and diluted with an equal amount of water. Within a few hours serious 
symptoms of poisoning occurred, the animals being unable to rise and in a state of 
extreme coma. Considerable irritation of the skin was also produced. Recovery 
took place on the following day. 

Attention is called by the author to the fact that tobacco decoction, diluted with 
10 parts of water, is effective in such cases and ordinarily does not produce poison¬ 
ous effects. 

Vaccination for hog cholera, L. Brusasco (Gior, R. Soc. ed Accad, Vet, licU.y 
5$ (1906)y No, 6y pp, 123-125 ),—References are made to some of the more important 
publications on this subject and a table is given showing the results of vaccination 
against hog cholera during 1905. From this table it appears that the p^Tcentage of 
mortality in nonvaccinated hogs was 79.6, while in vaccinated animals it was 17,4'. 

Oombating swine plague, Foth (Berlin, Ti^arzll. Wchnschr.y 1906y No. 7y pp, 
115-123 ),—From the standpoint of the veterinary police, swine plague includes hog 
cholera as well as swine plague proper. 

Although these diseases frecjuently occur simultaneously in the same animal, the 
official veterinary police must depend largely upon the clinical symptoms and the 
infectiousness of the disease in reaching a diagnosis. The persistent spread of swine 
plague is attributed to its already wide distribution, the chronic course of many cases, 
the aversion to strict quarantine, traffic in live pigs, too early period of weaning pigs, 
neglect of hygienic precautions, and the extensive use of improved breeds, some of 
which are less resistant than grade hogs. 

Antidotes for poisoning by Gastrolobium calycinum, E. A. Mann (Jout, 
Dept. Agr, Wed, Aud,y IS (1906), No. l,pp. 50, 57).—Feeding experiments were car¬ 
ried out with this plant in the case of sheep in order to test various antidotes for the 
alkaloid poison in the plant. Permanganate of potash in acidulated water appeared 
to have no influence in checking the .poisonous effects. Negative results were also 
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obtained with eodium bicarbonate. The action of tannic acid, however, when given 
as a drench in doses of J oz. appeared to be quite satisfactory. 

Sug^ationa as to dipping aheep (Jour. Bd. Agr. [Xowdon], 12 (1906), No. 11, 
pp. 676-681 ).—Directions are given for cleaning dipping tanks and catching pens, 
mixing dips, trimming the wool, and related matters, together with notes on the 
proper time of dipping and on the repetition of the process. 

IxifeGtioua broncho-pneiimonia of lambs, E. Thierry (Jour. Agr. Prat, n. ser^, 
11 (1906), No. 4, pp. 110-112 ).—Opportunity was had for studying a rather serious 
outbreak of pleuro-pneumonia of lambs. As a result of this study it appears that the 
disease is of bacterial origin, although the micro-organism was not isolated. In con¬ 
trolling the disease the usual procedure in c^^s of infections is recommended, viz, 
isolation of diseased animals and thorough disinfection. 

Further notea on the pathogenic organism of pneumonia and it|^biolog3|r^ 
Lorenz (Berlin. TierdrzU. Wchnschr., 1906, No. 9, pp. 146-147, figs. S ).—& reported 
in previous articles by the author, an organism was found in the skin of horsei 
affected with pneumonia several days after recovery. 

This organism was obtained under the observation of the strictest rules of aseMS 
and proved to be a streptococcus when cultivated on artificial nutrient media. 
streptococcus appears to develop from minute rods. This organism when used in iiiOcu- 
lation reproduces the disease. The author believes as a result of a further study of 
this organism that it is really a plasmodium or sporozoan, which may be observe<l in 
various forms, such as spores and rods, which may unite to form streptococcus. 

The demonstration of the organism of pneumonia in horses and its 
biology, Lorenz (Berlin. TierdrzU. Wchnschr., 1906, No. 7, pp. llS-115, figs. 8 ).—On 
account of the irregular manner in which an outbreak of pneumonia usually pro¬ 
gresses in a herd of horses it has been assumed by many investigators that the organ¬ 
ism of this disease must require an intermediate host, and in this connection files 
have been suggested. 

The author finds, however, that the organism persists for a long time in the sub¬ 
cutaneous tissue. It has been found in considerable numbers in such locations and 
kept in pure cultures. When the virus thus obtained was inoculated into rabbits, 
cocci were found in the blood 20 hours after inoculation. Since the organism 
described by the author appears to be the true cause of pneumonia, it is believed that 
a method of vaccination can now be readily devised which will protect animals 
against the disease. 

Fleuro-pneumonia, Mouc^uET (Bui. Soc. (lent Mid. VO., 83 (1906), No. 4, pp. 
114^117 ).—Notes are given on the symptoms of pleuro-pneumonia in horses in which 
seplic edema occurred and an ammoniacal fermentation in the thoracic cavity. A 
study was made of the reaction alld chemical properties of the serous fiuid in the 
pleural cavity and the gases developed by the ammoniacal fermentation in this fluid 
were studied. 

Experimenta with contagious coryza, with especial reference to the immu¬ 
nization of rabbits against this disease, J. Ludwiq (Monatsh. Prakt. Tierheilk., 
17 (1906), No. 7-8, pp. 289-321 ).—The literature on this disease is critically reviewed 
in connection with a short bibliography. 

It appears from experimental work carried out by the author that rabbits may bo 
actively immunized against contagious coryza. A number of methods are successful 
in accomplishing this result, but the best seems to be found in the use of cultures 
killed by means of heat or by the use of iodin trichlorid. The active' immunization 
may be brought about rapidly and may be carried to a high degree by repeated inoc¬ 
ulations. The organism of contagious coryza is practically nonvirulent for rabbits 
when inoculated hypodermically, but in intraperitoneal injections it rapidly produces 
death. From the blood of rabbits thus immunized a serum may be obtained which 
will protect other fuiimals from infection. 
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Sxperiments in protective inoculation againet contagious coryza with 
dead streptococci, T. Kirr (3/cmo/«/t. Jhrakt Tierheilk., 17 (1906), No, 7-8, pp. S6S- 
S67). —The experiments reported in this paper were carried out on colts. It was 
found possible to immunize colts to a considerable extent by inoculating them with 
dead cultures of the streptococcus of contagious coryza. The method, however, has 
little to recommend it in actual practice, since in order to obtain a protective immu¬ 
nity 6 or 7 treatments must be given. Passive immunity which may be produced 
by means of injections of serum has only a short duration. 

" Kimberley disease in horses, R. E. Weir et al. (Jour, Dept. Agr. We^l, Aust,, 
12 (1905), No. 1, pp. 60-68). —This disease has a course of variable duration and is 
characterized by symptoms of congestion and derangement of the brain. 

It appears that the extraordinary mortality which occurs from attaf'ks of this dis¬ 
ease can not be attributed solely to one cause. The presence of parasites, however, 
particularly Spiroptera megaatoma, may be looked upon as a predisposing cause, in 
connection with coarse forage and the ingestion of large quantities of green focnl. In 
treating the disease the author recommends anti pyrin 3 times daily in doses of 1 
dram together with a mixture containing } dram calomel and J oz. ginger. 

A skin disease in horses ajQfecting only the white markings, E. E. Martin 
( Vet. Rec., 18 (1906), No. 922, pp. 628, 629). —In Calcutta the author observed a 
number of casv.s of skin disease in Australian horses which had just Ihjcii landed. 
The >\hite parts only were affected and appeared as if blistered. The disease was 
attributed to an attack of insects, but the exact species was not known. 

Osteomalacia in Tonquin, J. Sourrel (Rev. Ohi. Mid. TYt., 7 (1906), No. 77, 
pp. 238-248, figs. 3). —During the years 1901-1904 the author had occasion to study 
osteomalacia in horses and mules in Tonquin. 

It was found that the disease appears after a varying period following upon expos¬ 
ure or introduction to an affected region. The usual period ranges from 6 months to 
2 years. Animals first appear lame and depressed, later malformations may appear 
particularly in the form of enlargements of the flat bones and short articular bones. 
Fractures of the long bones in the leg may occur at any time during the course of 
the disease. Ultimately the stage of extreme cachexia results, so that prognosis is 
always serious. 

It was found that osteomalacia occurs in regions where there is plenty of lime in 
the soil and in the forage plants as shown by analysis. The ab^ence of lime couhb 
therefore, not have beqn the cause in the cases observed by the author. It is 
lielieved that the disease is of infectious origin, but the organism has not l)een 
isolated. Therapeutic treatment is not very successful, but some benefit uas derived 
from the use of pilocarpin, purgatives, strychnin, and feeding green forage plants, 
for w hich purpose the author recommends the use of Panicam acquiimm. 

Use of artificial impregnator in horse breeding, L. L. Lewis and W. L. Eng¬ 
lish (Oklahoma Sta. Circ. 5, pp. 8, figs. 6). —The importance and general use of the 
artificial impregnator by stockmen led the station to send out a circular letter of 
inquiry regarding the methods in common practice. 

It appears that there are two forms of impregnator in general use, the straight and 
the curved. The latter is preferred, and may be used with or without a vaginal 
speculum. If a breeding bag is used on the stallion a speculum will be found 
unnecessary. Before service it may be well to close the neck of the uterus with a 
rubber plug. After service the plug is removed at once, a part of the semen injected 
into the uterus and the rest us^ to impregnate other mares. Before transferring 
the semen the syringe should be warmed in water at a temperature of 100° F. and 
the transfer should take place without delay. 

' Experiments in preserving semen in vials for a period of 3 hours or more showed 
that a temperature of 100-103° F. is less favorable to the vitality of the spermatozoa 
than 86° F. In Oklahoma the breeding bag is used by about two-thirds of those who 





impregnate mares artificially. As was to be expected, better success attends the, 
efforts of the breeder the longer he practices the method. 

The effect of experimental epilepsy on poisoning: by tetanus toxin, L. Cksari 
{Ckrtnpt. Rend, Soc. Biol, [Pam], GO {1906)^ No, 8, pp, S97-899), —It hae'1»een claimed 
by a few investigators that the effects of tetanus toxin may be somewliii^vercome 
by passing an alternating electro-current through affected animals. ; 

This was tested on guinea pigs by the author with the result that little benefit was« 
found from the practice. Guinea pigs inoculated with tetanus tox^i:^ feho w^ L-the 
epileptiform crisis of the disease during the passage of an alternatUHif currei|^H|K‘ 
same manner as shown by normal animals. The ntuscular contractions diBHHp^ 
for a few minutes after the epileptiform crisis but soon recurred again. ISHkals 
treated in this manner lived little longer than the control animals. ' " 

Treatment of demodectic mangle, Cedeac {Jour, Med. Vli, el Zootech., 67 {1906), 
Feb., pp, 80S3). —Attention is called to the undesirability of attempting to treat all 
forms of mange and parasitic skin diseases by similar lines of treatment. In some 
forms of mange caused by demodectes as well aS phlegmenous dermatitis it is usually 
best t(j scarify the affected parts and apply tincture of iwiin. 

The bacillus of mouse typhoid and related forms, R. Trommsdorf {Arch, 
Hyg., 65 {1906), No. 3, pp. 279-298). —An attempt was made to determine the rela¬ 
tionship and index>endence or identity of various bac^teria related to the mouse 
typhoid bacillus. 

In experiments along this line a series of agglutination tests were made, but it 
was found that agglutination is a very uncertain method of determining the identity 
or specifitJ individuality of bacteria of this group. Apparently Bacillus enientidis is 
distinct from the other bacteria"of this group, while there are various groups under 
the paratyphoid bacillus as well as of the hog cholera bacillus. It was impossible 
by means of agglutination tests to differentiate between the mouse typhoid bacillus, 
hog cholera, paratyphoid, an<l meat-poisoning bacillus. 

Attention is called to the fact that the bacilli which have been used for the destruc¬ 
tion of mice as well as the hog cholera bacillus may be pathogenic for man. The 
author believes, however, that there is no justification for prohibiting the use of cul¬ 
tures of mouse typhoid bacillus in the destruction of field mice. 

# BUBAL ENGINEEBING. 

Irrigation from Snake Biver, Idaho, H. G. Raschbacher {U. S. Dept. Agr., 
Office Expl. Stca. Circ. 66, pp. 16), —The territory covered by this circular extends 
from the Wyoming line to Salmon River, a distance of about 200 miles. In this area 
there is about 800,000 acres at present under ditch, and the proposed works will 
cover about 200,000 acres additional. Probably not more than half of this land 
is at present under cultivation, leaving a large area which is awaiting settlement. 

This circular is devoted to the conditions which a new settler will meet in making 
a home in this section. With few unimportant exceptions, the settlers must secure 
lights from companies building ditches, there being little if any opportunity for 
securing rights directly from the streams. Most ot the canals are built either under 
the Carey Act, under which the lands and water rights are disposed of on terms 
specified in contracts with the State, or under the reclamation act, which provides 
- lor the payment by the settler of the actual cost of the construction of the works, the 
lands being taken up under the homestead law, which requires the payment of land 
ofiice fees only. 

Thb prices of water rights under these various projects vary from $15 to $25 per 
acre. The expense which must be met by the new settler during the first year is 
estimated as follows, the full price of the water right being included in this estimate. 
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This, however, need not be paid during the first year, but may be distributed over a 
series of years. 

First cost of the land and water right.$26.60 

Fencing material. 3.00 

Labor: 

Grubbing sagebrush. 3.50 

Plowing. 2.50 

Seeding.50 

Leveling and marking. 1.00 

Ditching. 2.00 

Irrigating. 2.00 


Total cost per acre. 40.00 


The circular contains also t!ie record of a numlier of crop exiieriinents made at 
Twin Falls during the season of 1905. 

Besults of experiments on irrigated meadows, Tackk {MitL Deut. Dmdw, 
GeselLf {1906)^ No, 9^ pp. 96-101), —The experiments described were starteil in 
1900 on meadow lands belonging to the agricultural improvement association of 
Bruchhausen-Syke-Thedinghaiisen. 

Three types of soil were selected, a clayey loam meadow with a layer 25 to 30 cm. 
deep, rich in humus, a low moor, and a light sandy heath. These tracts were subdi¬ 
vided and given varying quantities of Thomas phosphate meal and kainit, with and 
without irrigation. The plats were irrigated by running and still wat(T so as to com¬ 
pare the methods. 

The average yield per acre without fertilizers on the first tract was increased 77 
per cent by irrigating with running water, and 50 per cent by flooding in checks. 
With the application of a small amount of Thomas phosphate (150 kg. per hectare 
annually) there was a further increase of about 33 per cent, while additional quanti¬ 
ties showed very small increases in the crop. Kainit alone showed no increase at 
all when applied at the rate of about 500 kg. per hectare annually, as the lands were 
not deficient in potassium salts. The other tracts show quite similar results. 

In all cases the methcxl of irrigating with moving water appears to give larger 
yields than the check-flooding method, averaging on the first tract 28 per cent greater, 
on the second 34 per cent, while on the third the advantage is even more marked. 
The running water is applied by ridging the land, and apparently not by furrows as 
in the United States. The author urges independent local exi^riments and cautions 
against accepting the data given as applicable under different conditions of soil and 
ground water. 

Irrigated lands in Idaho ( The State of Idaho, Boise^ 1906y pp, 69-62). —A sum¬ 
mary of irrigation statistics is presented, showing 3,600 miles of canals costing 
nearly $10,000,000 and covering over 2,000,000 acres, of which 840,000 are now under 
cultivation. The publication contains also articles on projects under the Carey Act 
and the Reclamation Act, and brief descriptions of irrigation systems by counties. 
The report is profusely illustrated. 

[Irrigation in Wyoming] {The State of Wyoming, 1906y pp. 64-79y pis, tf).— 
Under the titles Public Lands and Irrigation Projects, State I^nds, and How to 
Obtain a Right to Use Water in Wyoming, a review is given of Reclamation and 
Carey Act projects, ditches built and projected by private parties, and the laws 
relating to public lands and water rights. 

Method and cost of constructing cement pipe in place, H. P. Gillbttb {Engin, 
Bec.^ 63 {1906)y No, lOy pp, 349, 360, Jigs, 2),—The Ransome method of making con¬ 
tinuous cement sewer pipe in place, which is described here, suggests the use of the 
jame machine for drain pipes* 
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The device consists of a core 10 ft. long, with a sectional sheet-iron mold. The 
cement is rammed into place by hand, and the whole machine is moved gradually 
forward by winding up a cable by a lever and ratchet windlass. The actual cost of 
laying 8-in. pipe at Rochester, N. Y., was 6.6 cts. per foot, and for iS-in. pipe 10.25 
cts. per foot, 300 to 400 ft. a day being laid with a crew of 7 or 8 mep. While the 
pipes laid are said to be as tight as cement-jointed vitrified pipe, it would not be dif¬ 
ficult to make them porous enough for drainage by using less cement or by providing 
openings. 

An investigation of the ancient hydraulic works in Algeria, S. Gsell 
{Paris: Govt.y 1902^ report consists of descriptions of hydrau¬ 

lic works of Roman origin found in the various provinces of Algeria, written by local 
administrative officers, engineers, or army officers familiar with particular localities. 
There are described about 80 barrages, 30 resei^mirs, 20 aqueducts, and,a large num¬ 
ber of smaller hydraulic works formerly used for irrigation or city water supplies. 

Strainers for driven wells, D. H. Maury {Engirt, News^ 55 {W06), No. 10^ pp. 
260y 261 j Jigs. 5 ).—While fine strainers have been generally favored because they 
exclude fine sand, their c^apacity and durability are low. 

The principle of the coarse strainer is that fine sand is freely admitted and may be 
pumped out, thus washing all the fine material from a zone surrounding the strainer 
and creating what is virtually a strainer of clean gravel having a large capacity, and 
since a certain initial velocity is recjuired to start fine material toward the well, no 
silt will be drawn in when pumping any less water than the maximum capacity of 
the sand pump. 

The author describes several well-strainers and the methods of perforating well 
casings after driving. 

Mountain road construction in Idaho, E. B. Darlington {Engirt. News^ 55 
{1906) j No, 11 y pp. 282j 28S ).—The legislature of Idaho in 1905 authorized the expen¬ 
diture of fl60,000 for mountain roads, under the supervision of a State commission, 
the cost of new roads to lie divided with the community benefited. 

Over 100 miles of road have already been built or are nearing completion under this 
law. It is the policy of the commission to spend only $500 to $1,000 per mile, the 
roads being 8 te 12 feet wide, with a maximum grade of 12 per cent. Turnouts are 
built every half mile. All running streams are bridged, culverts are built in dry 
channels, and swampy places are corduroyed, all such 8tru(!tures to Xre 12 ft. w ide. 
The roads are carefully located with a view’^ to future improvements. 

Road maintenance, R. A. Meeker {EngPn. Rec., 53 {1906)^ No. 13^ pp. 4'24^ 
4^6 ).—An article w’ritten for the annual report of the New Jersey commissioner of 
public roads. The problem of maintenance is to reduce wear and replace worn 
material cheaply. Good drainage is essential; the wearing surface should he hard, 
and should be kept free from dust by sweeping or scraping, if the rains do not keep 
it washed away. General repairs should be made in fall and spring, and prompt 
minor repairs at all seasons. The use of the best stone only is recommended. 

EITEAL ECONOMICS. 

Depreciation in agndcultural values, P. Caziot {Jour. Agr. Prat.^ n. ser., 11 
{1906), No. 7, pp. 203-206 ),—The value of agricultural land in France advanced 
during most of the nineteenth century, but since 1880 there has been a very great 
decrease, the dectease being as great as 70 or 80 per cent in some instances. 

In general the land of the peasant proprietors has decreased to a greater extent 
than that of large estates. The causes given for this depreciation are that capital 
invested in land yields smaller returns than formerly, due to changes in agriculture 
which make the land a relatively less important agent in agricultural production., 
Intensive cultivation has given to operating capital a greater importancathan it fply' 
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merly had in agricultural operations. A second cause assigned is the decrease in 
rural population, which has resulted in a rise in wages. 

Report on the operation of agricultural insurance societies, A. de Cifcais 
(Jour, Agr. n, #<t., 11 (1906) y No. 14y p/>. 4^1t 4^^)* —^The official journal of 

April 1 contains a report on the operation of mutual agricultural insurance societies. 

Tliere has been in the last 9 years a very great increase in the number of these 
societies. were 1,484 such societies in 1897, and 6,556 in 1906. They insure 

live stock against death, agricultural buildings against fire, crops against hail, and 
farmers against accident. The total amount of risks carried is 3,920,100 francs (about 
$785,000). The government supervises the organization of the new societies, paying 
special attention that the rates are high enough to insure payment of indemnities. 
It also supervises in a limited way the operation of societies and aids them in case of 
special need resulting from epidemics. 

The government has encouraged so far as possible the federation of the smaller 
societies in order that they may have greater stability. 

The loans of the Credit Foncier for agricultural enterprises, A. de Ceris 
(Jour, Agr. Prat.y n, ser.y 11 (1906)y No, 14y p> 422). —The commission appointed by 
the ministry of agriculture to make a study of the Credit Foncier and recommend 
modifications to make its loans more popular, has recommended that loans for drain¬ 
age and other agricultural improvement shall be made easier, that loans should be 
extended to agricultural societies organized under the laws of 1885-1888, that interest 
should be lowered, and that the system of guaranteeing reimbursement be revised. 

Meat in foreign markets, tariffs of fourteen importing nations, and coun¬ 
tries of surplus ( U. S. Dept. Agr.y Bur. Slatis. Bui. 39y pp. 93). —This bulletin con¬ 
tains a summary of information concerning the export trade in American meat, ani¬ 
mal and packing-house products, the customs tariffs of 14 of the princiipal countries 
importing these animals and products, and the conditions of production of these 
commodities for export in 12 countries which are, or may become, competitors of 
the United States in this industry. 

Meat animals and packing-house products imported into eleven principal 
countries, 1896-1904 (U. S. Dept. Agr.y Bur. Statis. Bui. 40, pp. 92). —The value 
of the meat animals and packing-house products imported into 13 European coun¬ 
tries and Cuba in 1904 was $506,715,512. Of the total amount sent to 11 of the coun¬ 
tries included, the United States supplied 40.38 per cent. 

Norway, Sweden, and Russia as markets for packing-house products ( U. S. 
Dept. Agr.y Hur. Statin. Bui. 41, pp. Information obtained from published 

official reports is aumniarized and classified. 

The value of meat and other packing-house products imjiorted into Norway in 
1902-1904 had a value of $4,585,0(X), an increase of 29 per cent over 1895-1897. In 
Sweden the total value of these products imported was $4,227,000 in 1901-1903, and 
in Russia $4,337,000. In Sweden the increase since 1895-1897 was 62.3 per cent. 
“Russia being primarily an agricultural country with an enormous export of grain, 
and the Russian iieople consuming very small quantities of meats, the imports of 
meat animals and packing-house products are very small and do not show any strong 
tendency to increase.’^ 

Cotton production and statistics of cotton-seed products, 1905 (Bur, of ilte 
Census [U. /^] Bui. 40y pp. 72, maps2).—This bulletin gives cotton statistics of the 
United States for the years 1902, 1903, 1904, and 1905; sketches the history of the 
production of cotton throughout the world; discusses the possible increase of cotton 
growing in the United States and other countries; and describes the products made 
from cotton seed, giving statistics. 

The total production of cotton in the United States in 500-lb. bales was 10,827,168 
in 1902,10,046,615 in 1903,13,679,954 in 1904, and 10,804,556 in 1905. The estimated 
yalue of the cotton crop was $501,897,134.65 in 1902, $660,549,230.82 in 1903, 
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1652,031)635.97 in 1904, and $632,298,322.57 in 1905. The conclusion reached regard* 
ing the production of cotton in foreign eountries is that only in the remote future is 
there a prospect of any other country than the United States producing any large 
amount of cotton for export. 

There has been a very large increase in the establishments making cotton-seed 
products since 1900, the number in that year being 369, and 715 in 1905. The value 
of the products increased from $19,335,947 in 1890 to $96,407,621 in ^^05. These 
products include linters, hulls, and oil. 

An introduction to the history of sugar as a commodity, Ellen D. Ellis 
(Bryn Maivr Col. Monographs^ 4 (1905), pp. 117 ).—This monograph presents a study 
of the statics and dynamics of sugar and of the history of the substance as a com¬ 
modity in various countries of the world. A list of over 100 references bearing on 
the subject from a practical, historical, geographical, and technical standpoint is 
given. 

AORICULTIJEAL EDUCATION. 

Higher agricultural education, E. A. Bryan (Pullman, Wash.: Author, 1906, 
pp. 16 ).—An address delivered before the Educational Congress of the Lewis and 
Clarke Exposition at Portland, Oreg., in which the aims of pure and applied science 
are set forth, and the development of agricultural education in the United States is 
outlined. Agricultural education is characterized as genuine, real education which 
can not do without the old instruments of education, but which “ has atided new and 
better instruments for the purpose of mind growth along certain directions, namely, 
that of the life which the student is to lead.'* 

Educational agriculture, W. R. Hart (Peru, Nebr.: Author [1906), pp. 16 ).— 
This is a discussion of the pedagogics of agriculture based on the premise that 
“before agriculture becomes entitled to a permanent place in the common school 
course it must withstand three tests: First, the test of usefulness; second, the test 
of mental discipline; third, the test of humanizing culture.“ The conclusion of the 
author is “that from whatever point of view the subject is approached, agriculture 
gives an affirmative answer to every test that can be applied to any subject, not 
excepting the richest, in any course of study.*’ 

How can a college of agriculture keep close to the groundP L. H. Bailey 
(Cornell Countryman, S (1906), No. 9, pp. W7, W8 ).—^The writer discusses means of 
bringing the people and the college closer together, and among other things suggests 
the sending of college students to approved farms to learn advanced farm practice, 
and the bringing of experienced larmers to the college to lecture and consult infor¬ 
mally with students. 

Proceedings of the nineteenth annual convention of the Association of 
American Agricultural Oolleges and Experiment Stations held at Wash¬ 
ington, D. 0., November 14-16, 1905, edited by A. C. True, W. H. Beal, and 
H. C. White (IJ. S. Dept. Agr., Office Expt. Stas. B^d. 164, pp^ 189, Hgms. S ).—^An 
account of this convention has been given (E. S. R., 17, p. 321). 

Proceedings of the tenth annual meeting of the American Association of 
Farmers’ Institute Workers, edited by W. H. Beal, J. Hamilton, and G. C. 
Creslman (U. S. Dept. Agr., Office Expt. J^as. Bui. 165, pp. TJiis is a detailed 
account of the proceedings of the meeting held at Washington, D. Q., November 
9-11,1905. 

J^mel husbandry—four-year course, R. S. Shaw (Rpt. Mich. Acad. Sci., 7 
(1905), pp. 149-144)•--'Thia is a syllabus of a course in animal husbandry for gradu- 
• ates of a good high school, followed by a discussion of some features of the syllabus. 
Out of. a total of 382 hours in the course 129J hours are devoted to animal husbandry 
Bubjects, 30 hours to other agricultural subjects, and 25} hours to hygiene, anatomy,; 
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and veterinary science. The remainder of the time is taken up with English, math* 
ematics, chemistry, botany, bacteriology, and drawing. 

Course in cheese making for movable schools of agricidture, L. L. Van 
Slykk ( U, S. Depi. Agr., Office Expt. Stas, BuL 166j pp, 6S), —This is the first of a 
series of courses designed to give more extended and specific instruction in agricul* 
tare outside of regularly organized schools than is now being given in the farmers’ 
institutes. A brief statement concerning the plan for the movable schools is given 
in a prefatory note by the farmers’ institute specialist of this Office. The course 
outlined in this bulletin consists of 14 lectures accompanied by 14 practicums. The 
bulletin also contains a list of apparatus needed in giving the course in cheese making 
and lists of references to the literature of the subject. 

Syllabus for a four-year course in horticulture, U. P. Hedrick (Rpt. Mich, 
Acad, ScL^ 7 {1905)^ p. 141)‘ —This is a syllabus of a course in horticulture suitable 
for graduates of a good high school. Required horticultural subjects occupy 65 out 
of a total of 420 hours, and this number may be increased to 110 hours by choosing 
senior electives in horticulture. 

Teaching horticulture in high schools {Agriculture [iVc^r.], 6 {1906)^ No. 
pp, 2-6), —Reasons for teaching horticulture and topics best suited for horticulture 
in high schools are given, also some items of necessary equipment, the most impor¬ 
tant of which is the school gat den. 

Topics in horticulture for common schools, U. P. Hedrick {Rpt. Mich, Acad, 
Sci.f 7 {1905)f p, 140), —Horticultural topics suitable for common schools are arranged 
under the three heads propagation of plants, vegetable gardening, and pomology. 

Outline for a brief course in agricultural economics, K. L. Butterfield 
{Rpt. Mich. Acad, Sci., 7 {1906), pp, W, 160), 

Outline for a brief course in rural sociology, K. L. Butterfield {Rpt, Mich, 
Acad, Sri., 7 {1906), pp. 150, 161). 

Courses in some phases of rural economy. Outline for a course in farm 
management, F. W. Card {Rpt. Mich. Acad. Sci., 7 {1906), pp. 148, 140). 

Teaching agricultural economics in the agricultural high schools, E. 
Vliebergh {Rev. Q(n. Agron., 14 {1905), Nos. 10-11, pp. 444 - 452 ). —The author states 
that agricultural economics might be held to include studies of agricultural practice 
and also studies of economic, social, political, and legal conditions, but confines his 
discussion to the latter. A complete course of instruction is outlined. It includes 
property rights in land; rents; statistics; land taxes; tariff; public regulations; size 
of land holdings; succession; subdivision of holdings; credit; capital; labor; insur¬ 
ance; agricultural associations; teaching of agriculture; sanitary regulations, etc. It 
is recommended that class work be supplemented by the preparation of monographs, 
students studying conditions in their home communities and by seminar work. 

How to determine what to teach in nature study, L. A. Hatch {Nature- 
Study Rev., 2 {1906), No. 1, pp. 13-17),—kn argument in favor of teaching nature 
study with a clearly defined object in view. The writer holds that in planning a 
course in nature study (1) A vital huifian relation should be found in all the work 
undertaken; (2) the course should contain within itself a rich content that is worth 
studying; (3) there should exist an intimate relation among the parts, holding the 
same together in such a manner that the work covered from year to year will be 
progressive and united.” 

Nature study in its practical bearings, J. P. Stewart {Nature-Study Rev,, 2 
{1906), No, 2, pp, 56-66; reprinled from [//f.] Normal School Quart.). —A discussion 
of the reason for teaching nature study, its relation to agricultural teaching, what it 
should include, the principles that should guide in its organization and presentation, 
and the place where it should be taught. The writer’s answer to the last question is 
“ The all-important place for nature study is in the country school.” The two prob- 
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lems for discussion in reaching the country school are (1) how to reach the teacher 
and (2) what to do in these schools, and how. 

The relation of nature study to manual training, W. A. Baldwin (Nature- 
Study Rev., 2 (1906), No. 9, pp. 41-48, jigs. S). — ^The writer discusses the relationships 
between these two subjects from 2 standpoints, that of the subject taught and that of 
the child. In the first case he shows that while nature study and manual training 
were once wide apart, they have been modified until they come very near together. 
Secondly, from the standpoint of the child, ‘‘the only true line of approach,^’ he 
finds that it is diflTicult to distinguish between th^two— that wdth the child At home 
on the farm most of nature study is also manual training, and vice versa. 

Experiences in school gardening, J. B. Dandeno (Rpt. Mich. Acad. Sci., 7(1905), 
pp. 150-160). —An argument against the feasibility and desirability of conducting 
school gardens in rural schools based on the experierc-' of the writer in growing 
plants and trees in a country school, and against teaching elementary agriculture in 
such schools based on the premise that “agriculture is purely and necessarily an 
art,” and that in order to teach it the sciences botany, zoology, chemistry, physics, 
mineralogy, and geology would have to be taught. 

The school garden at Bowesville, Canada, K. A. Howes (Nature-Study Rei., $ 
(1906), No. 2, pp. 48-55, figs. 2, dgm. 1). —An interesting account is given of a suc¬ 
cessful experiment “to determine what might be accomplished along the line of 
nature study by means of a school garden in a large ungraded rural school, under 
stable conditions, by a trained teacher supposed to be interested in the work.” 
While the work in the lower grades did not differ materially from other school 
garden work, that in the upper grade consisted largely of cultural and spraying 
experiments with potatoes, this crop being one of the leading staples of the region. 

The preparation of teachers for the rural common schools, E. Burnham 
(Rpt. Mich. Acad. Sci, 7 (1905), pp. After discussing some of the essentials 

of training for rural school teachers, the author considers the county normal train¬ 
ing classes now in vogue in Michigan and the courses for rural teachers in the State 
normal schools. 

The school garden and the country school, (i I). Fuller (Ottawa Nat., 19 
(1906), No. 12, p. 235-248, dgm. 1). —An account of school garden work in connec¬ 
tion with a Macdonald rural school at Brome, Quebec, giving particulars regaiding 
the conduct of the garden work during the winter and spring terms, and in the sum¬ 
mer vacation. 

True nature study: Its fundamentals and its relation to some other sub¬ 
jects, J. V. Crone (Nature-Study Rev., 2 (190fJ), No. 5, pp. 177-184). 

Nature study and gardening, Estelle Reel ( Washingtou: Govt. Printing Office, 
1905, pp. 27, figs. 4). —A bulletin giving suggestions to teachers in Indian schools 
regarding nature study lessons, window boxes, and gardening. 

Education in Indian rural schools. A plea for nature study, F. G. Sly (Agr. 
Jour. India, 1 (1906), No. 2, pp. 115-122).—An argument for rural school instruction 
dealing with concrete objects before abstract, proceeding from the known to the 
unknown, and basing instruction upon the familiar surroundings of the child. 

“The familiar surroundings of the rural school boy are essentially agricultural, so 
that his education should very largely lie based upon agriculture.” A distinction is 
made between teaching agriculture, which is not recommended, and teaching nature 
study through the use of agricultural material, which is strongly urged. Suggestions 
are given for training teachers in cooperation between the education and agricul¬ 
tural departments of India. 

Hoyal Hungeurian Central Viticultural Institute (Ijinstitut Central Ampelo- 
logique Royal Hongrois. Budapest, 1905, pp. 15, jigs. 6, dgms. 2). —This is a description 
of the organization, buildings, and other equipment of the Royal Hungarian Central 
Viticultural Institute opened at Budapest in 1904. The institute includes divisions of 
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biology, chemistry, zymology, and viticulture and enology, each under a chief subor¬ 
dinate to the director of the institute. The buildings include a main building con¬ 
taining offices, library, museum, auditorium, lecture rooms, and laboratories, and 4 
separate laboratory buildings, one for each division. In the vicinity of the build¬ 
ings are several vineyards containing American and European vines and hybrids. 

Agricultural education in India, J. Harwakd { Trop. Atjr. ami Mag. Veylon A(jr. 
Soc.j i^5 {1905)^ No. .5, pp. 717-722). —An historical and general account of agricul¬ 
tural education in India, including the work done in agricultural colleges, secondary 
schools, and rural schools. 

Schools for colonial agriculture, Reineckk (Tropeapliaazer^ 10 (lOOG)y No. 4^ 
pp. 2S8-242 ).—An account is given of the schools for colonial agriculture existing in 
the different countries of Europe and European colonies. 

MISCELLANEOUS. 

Fourteenth Annual Report of Colorado Station, 1901 {Colorado Sin. li})!. 
1901, pp. 52). —This report, recently issued, contains a financial statement for the fis¬ 
cal year ended June 30, 1001; and reports of the director, heads of departments, and 
field agents of the station, parts of which are abstracte<l elsewhere in this issue. The 
report of the Plains Substation inclmles notes on weather conditions, various horti¬ 
cultural and field crops grown during the year, sto(‘k raising, irrigation, and other 
topics. 

Report of Florida Station, 1903 {Florida Sfa. Rpt. 1902, pp. 19), —This contains 
a report of the director, a financial statement for the fiscal years ended June 30, 
1902-3, a list of the bulletins issued by the station, and brief reports of the heads of 
departments. 

Report of Florida Station, 1904 {Florida Sta. Rpt. 1904^ y>/>. 22). —This con¬ 
tains a report of the director, a financial statement for the fiscal year ended June 30, 
1904, departmental reports, and a list of the publications of the station available for 
distribution. • 

Seventeenth Annual Report of Illinois Station, 1904 {lUhwis Sfa. Rpt. 1904, 
pj>. 13). —This contains a brief statement concerning the principal lines of station 
work during ltK)4, a list of the hulletins published by the station, and a financial 
statement for the fiscal year ended June 30, 1904. 

Twentieth Annual Report of Maine Station, 1904 {Marne Sia. Rpt. 1904, pp. 
226). —This is made up entirely of reprints of Bulletins 100-111 of the station which 
were issued during the year. 

Twenty-first Annual Report of Medne Station, 1905 {Maine Sta. Rpt. 1905. 
pp. 268). —^This is made up entirely of reprints of Bulletins 112-124 which w^ere issued 
during the year. 

Fourteenth Annual Report of New Mexico Station, 1903 {New Mexico Sta. 
Rpt. 1908, pp. 30). —This contains a report of the director on the work of the station 
during the year wdth a list of press bulletins issued, pi^iodicals received by the sta¬ 
tion, and a list of the available bulletins and rejMjrts to date. Dej)artmental reports 
containing in some instances exi)erimental work are included and a financial state¬ 
ment is given for the fiscal year ended June 30,1903. 

Twenty-third Annual Report of the New York State Station, 1904 {New 
York State Sta. Rpt. 1904, pp. 457). —This contains a financial statement for the year 
ended September 30,1904, a list of periodicals received by the station, meteorological 
observations noted elsewhere, and reprints of Bulletins 245-260 of the station. 

Ohio Agricultural Experiment Station {Ohio Sta. Circ. 48, pp. S). —This calls 
attention to the nature and results of the work of the station as a justification for 
a sking for an increase in the State appropriation. 

4113—No. 12—06-6 
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Fifteenth Annual Report of Wyoming Station, 1905 (Wyoming 8Ui, Rpt, 
1905y pp, 77).—This includes the organization list, a report of the director on the 
work and publications of the station duiing the year, a financial statement for 
the fiscal year ended June 30,1905, and reports of the heads of departments, parts of 
which are noted elsewhere. The director's report contains also statements concern¬ 
ing recent State legislation of interest to the station. 

A report on lamb feeding experiments has been noted from another publicatifin 
(E. S. R., 17, p. 688). Analyses of forage plants are reprinted from Bulletin 65 of the 
station (E. S. R., 17, p. 240). 

Report of the Secretary of Agriculture, 1905, James Wilson ( U. S, Dept, 
Agr., Rpt. 81^ pp. iOO).—This is a separate of the Secretary’s report previously noted 
(E. S. R., 17, p. 923). 

Publications of the OfiSLce of Experiment Stations issued during 1905 and 
station publications received by the Office of Experiment Stations during 
1905 ( U. S. Dept. Agr.y Office Expt. Stas. Circ. 66, pp. 14). —Previous lists of this kind 
have been published in the bulletins and annual reports of this Office, and recently 
reprinted and distributed in the form of separates, which with the present circular 
furnishes a complete list of all the publications of this Office and the experiment 
stations since their organization up to the end of 1905. 

Accessions to the Department Library, 1906 (ll S. Dept. Agr., Library Bui. 
69, pp. 77). 
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Alabama College and Station. —VV. T. Clarke, aaMistant superintendent of university 
extension and assistant in entomology of the California University and Station, has 
been appointed entomologist of the station. W. Cilder, a graduate of the veterinary 
college of Cornell University, has been appointed assistant in veterinary sidenee, 
vice I. S. McAdory, resigned. D. T. Gray has been promoted to assistant professor 
of animal industry. E. R. Miller, formerly in charge of the department of pharmacy 
and recently connected with the Cuban extxjriment station, has been elected 
professor of pharmaceutical chemistry, vice W. II. Blome, resigned to engage in 
commercial pursuits. 

Connecticut State Station. —The station entomologist is devoting his attention to the 
gypsy moth, which has made its appearance in the State. ()ne si^uare mile of territory 
near Stonington is said to have Ikh'ii invaded. 

Georgia College. —The State legislature has appropriated $100,0(X) for the purpose 
of erecting and equipping buildings for the agricultural college. Through the efforts 
of the alumni of the institution, the university has recently acquired 500 acres of 
land adjoining the campus. 

Illinois University and Station. —W. C. Coffey has been appointed instructor in 
sheep husbandry and I). O. Barto instructor in agriculture. Mr. Barto will make a 
study of those pliases of agriculture suitable for use in secondary schools. The 
following additions have l^een made to the station staff: L. Ilagenaur an<l A. F. 
Kidder, department of agronomy; 11. 0. Allison, department of animal husbandry; 
and J. M. Barnhart, department of dairy husbandry. 

Kentucky Station. —(ieorge liobertw has Ijeen appointed assistant chemist. 

Maryland Station. — C. W. Melick, assistant in dairy husbandry at the Kansas Agri¬ 
cultural College, has been appointed dairyman of the station to take effect Septem¬ 
ber 1. H. Jennings, a graduate of Cornell University, in the class of 1906, has 
been appointed poultryinan to take effect September 1. E. H. Brinkley, formerly 
of the station, has been appointed assistant in demonstration work to take effect 
October 1. The last two positions have been provided for by station appropriations. 

Massaohusetts Station.— L. S. Walker was ap})ointed assistant chemist in the division 
of foods and feeding July 1, vice A. C. Whittier, resigned. 

Hew Hampthire College. —Dr. T. J. Headiee has been appointed entomologist and 
F. W. Putnam assistant professor of drawing. 

Cornell University.—Dr. T. L. Lyon, recently appointed professor of experimental 
agronomy in the college of agriculture, will devote his time to research, taking up his 
work about September 1. Dr. G. F. Warren, horticulturist of the New Jersey Sta¬ 
tion, has been appointed assistant professor of agronomy. E. 0. Fippin, heretofore 
detailed by the Bureau of Soils of this Department, will remain with the university 
as assistant professor of agronomy with reference to soils. J. W. Gilmore, instructor 
in agronomy, has been made assistant professor of agronomy. The college of agri¬ 
culture now has six professors in agronomy. C. F. Clark has been appointed assistant 
agronomist. 
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Hew .York State Station.—Director W. H. Jordan has been granted a four months’ 
leave of absence, the first half of which he will spend in the West. E. B. Hart, 
associate chemist, has resigned to accept the position of professor of agricultural 
chemistry in the University of Wisconsin, and chemist of the experiment station. 
Increased appropriations for the next fiscal year have permitted the following pro¬ 
motions and additions to the station staff: W. J. Schoene, assistant entomologist; 
James Wilson, of the Oklahoma Agricultural College, assistant bacteriologist; RicMkrd 
Wellington, of the Massachusetts Agricultural College, assistant horticulturist; and 
G. T. French, of the Massachusetts Agricultural College, assistant botanist. 

Ohio Station.—Edmund Secrest, a graduate of^the Kansas Agricultural College and 
recently connected with the Forest Service of this Department, has been appointed 
assistant in forestry at the station. 

Oklahoma Station.—W. L. English, a graduate of the Oklahoma Agricultural and 
Mechanical College, for some time assistant in animal husbandry in the college and 
station, and at present engaged in fanning in rottawatomie County, Okla., has been 
appointed director of the Oklahoma Agricultural Experiment Station, and will 
assume the duties of the position Heptember 1, 11)06. 

Bhode Island College and Station.—Dr. Cooper Curtice ))as resigned to take up work 
in the Bureau of Animal Industry of tliis Department in connection with the eradi¬ 
cation of the Texas fever tick. J. G. Halpin, instructor in poultry hiishaiidry in the 
college, has resigne<l to accept a similar position in the Michigan Agricultural Col¬ 
lege. J. W. Bolte, a graduate of the Michigan Agricultural College and ]K)ultryman 
of the Utah College and Statioi> has been appointed assistant j^^fessor of animal 
industry and will have charge of poultry instruction. He will also be connected 
with the experiment station. Prof. F. C. Black, of the Indiana formal University 
and College of Applied Science, has been appointed to the chair of highway engi-. 
neering and will begin his new duties in September. 

Tenneaflee Station. —S. E. Barnes, <lairyman of the station, has been engaged by . 
the dairy division of the Bureau of Animal Industry to do field work in Tenness^, 
in the interests of dairying, in which work he will cooperates with the station. The 
vacancy has l>een filled ])y the appointment of J. N. Price. L. K. Neel lias Ijeen 
appointed assistant in plat work, vice J. E. Converse, resigned to be(‘ome manager of 
a farm in tlie vicinity of Knoxville. 

Utah Station.—James Dryden, formerly connecttHl with the station and more 
recently pbultrymaii of the Montana Station and at present with the Cy])hers Imni- 
•bator Company, of Buffalo^ N. Y., has been appointed poultryman, vice J. W. 
Bolte, resigned. C. Larsen, assistant in dairying at the Iowa College and Shition, 
has l)een appointed dairyman to fill the vacancy caused by the resignation of J. A. 
Crockett, who will engage in private business. 

Yirginia College and Station.—Prof. R. J. Davidson, dean of the siiientiflc depart¬ 
ment and chemist of the station, has severed his relations with the station in order 
to devote his entire time to the scientific department. The vacaiuiy on the station 
staff has l)een filled by the appointment of Dr. W. B. Ellett, assistant chemist of the 
station. It is planned to reorganize the department with a first assistant and one or 
two laboratory assistants and to undertake new lines of investigation made possible 
by the Adams Act. W. L. Owen, recently appointed to take charge of the coopera¬ 
tive investigations in light tobacco at Chatham, Va., has resigned to accept a posi¬ 
tion in bacteriology in the Georgia Station. The vacancy has been filled by the 
appointment of R. P. Cocke. The State farmer’s institute recently held at Roanoke 
was attended by 1,200 farmers, of whom 1,050 visited the college and station on a 
s{iecial train provided for their accommodation. 

Bequest to t]ie Hniversity of California.—^The estate of the late M. Theodore Kearney, 
near Fresno, comprising about 5,000 acres of land, valued at nearly $1,000,000 and 
yielding an annual income of about $50,000, has been bequeathed to the University 
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of California, preferably for endowment of agricultural education and research. 
President Wheeler has expressed his l)elief that the trustees of the university will 
assume the responsibilities involved in accepting this trust. 

International Congress of Agriculture.—The Eighth International Congress of Agri¬ 
culture will be held at Vienna, Austria, May 21-25, 1907. The previous Congresses 
were held at Paris, 1889; The Hague, 1891; Brussels, 1895; Binlapest, 1896; Lau¬ 
sanne, 1898; Paris, 1900, an<l Rome, 1908. A pamphlet has been issued giving the 
organization, regulations, and programme of the forthcoming congress. This con¬ 
tains the subjects for di.scussion of each of the eleven sections in which the congress 
is to 1^ divided. All reports intended for the congress should be sent to the execu¬ 
tive committee before December 1, 1906. Persons desirous of becoming members 
should notify the executive committee and pay the membership fee of 20 kronen 
($4) before March 81, 1907. The secretary of the executive committee is Prof. Josef 
Hiiiisler, Vienna, Austria, 1. Schuuflerga.sse 6. 

Indian forestry college.—In order to make better provisions for research work in 
forestry, and to secure a permanent staff of fore.st exi)erts for scientific research, as 
well as for training candidates for the government and state forestry service, the 
Imperial Forestry School at Dehra Dun, India, has been enlarged and hereafter will 
be known as the Imperial Forestry Research Institute ami College. The college 
staff will include officers of the imperial service, holding the following positions: 
(1) Sylviculturist, who will make sylviculture his specaal study. (2) Superintend¬ 
ent of Forest Working Plans, who will collect and collate stutistics of the results of 
forestry management throughout India. (3) Forest Zoologist, who will investigate 
the damagi's caused by insects and other pe.sta. (4) Forest Botanisti who will study 
the l)otany of forest plants, distribution of species, diseases of forest trt'es, etc. 
(5) Forest Chemist, who will investigate the chemical proi>erties of soils and forest 
produce. (6) Foro.st Economist, who will study economic methods of commercial 
timber production and marketing. 

These officers, while engaged primarily in research work, will each deliver a course 
of le(!tures on his special subject in the college, and take part in the training the 
students. The work of iiistriKdion, however, will for the most part Ixj carried on 
by four assistant instnietors. 

Miscellaneous. —SrieiKr iVogrrm, published in J^jndon from 1894 to 1898, has been 
revived under the name Science Progref^s in the l\cenlietli Centurg, The journal is to 
be issued quarterly. The first number contains, among others, articles on The Sol¬ 
vent Action of Roots u})on the 8t)il i’articlcs, by A. 1). Hall; On the Occurrence of 
Prussic Aci<l and its Derivatives in Plants, by T. A. Henry; Some Notable Instances 
of the Distribution of Injurious Insects by Artiticial Means, by F. V. Theobald; The 
Corn Smuts and their Propagation, V>y T. Johnson; and the Utilization of Proteids 
in the Animal, by F. G. Hopkins. 

J. B. Mowry has l)cen appointed commissioner of forestry in Rhode Island. 

William Farrer, wheat speciali.«t to the department of agriculture of New South 
Wales, died April 17, 1906. Mr, Farrer wa.s noteil especially for his work in the 
improvement of wheat by cross-breeding and selection, particularly in the direc¬ 
tion of producing types resistant to rust and drought. 

Prof. Gustav W. Lehman, prominent a.s a food chemist, <licd in Baltimore, August 
5, 1906. 

Dr. George W. Atherton, president of The Pennsylvania State College, died at that 
place July 24, 1906. 

Last autumn, in the hope that a milder climate might be helpful, he went to south¬ 
ern California, where he spent the winter. Although the change for a time seemed 
beneficial, yet the relief proved to be but temporary. Upon his return home he 
gradually grew weaker until his di.sea.se culminated in death. At the last com¬ 
mencement, although extremely weak, he expressed a desire to meet the graduating 
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class and confer the degrees. This was his last public service to the institution over 
which he had presided for 24 years. 

During his presidency the college developed from an institution with a small 
number of students, few buildings, and an inadequate teaching force to its present 
large attendance, ample equipment, and high position as an educational institution. 
Much of this progress was due to Doctor Atherton’s indefatigable energy and intelli<« 
gent interest in the development of technical education. 

Doctor Atherton was born in Boxford, Mass., June 20, 1837. At the age of 
12 his father died, leaving him with his mother and sister only partially provided 
for. His first employment was in a cotton mill, and later upon a farm. He worked 
his way through Philips P^xeter Academy and Yale College, being graduated from 
the latter institution in 1863. He served in the civil war from 1861-63 as lieutenant 
and captain in the Tenth Connecticut Volunteers; was a teacher in the Albany Boys’ 
Academy, 1863-67; professor in St. John’s College, Annapolis, Md., 1867-68, and in the 
University of Illinois, 1868-69; was professor of political economy in Rutgers College, 
New Jersey, 1869-82; and president of The Pennsylvania State College, 1882-1906. The 
degree of LL.D. was conferred upon him by Franklin and Marshall College in 1883. 
He was one of the original organizers of the Association of American Agricultural 
Colleges and Experiment Stations, and was the first president of the organization. 
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rural schools .... 90,97,190,300,615,1200 

U.S.D. A... 

. 410 

secondary schools. 

713,723,1022 

the Rhino I’rovlnw'. 

. 204 

Transvaal. 

. 204 

Wisconsin. 

. 204 

methods. 

. 323 

U. S. D. A 

410 

insurance societies, report on.... 

. 1197 

journal, new. 

. 624,629 

labor in East Prussia. 

. 600 

Melun. 

. 600 

hiliorerp, holdings in Denmark... 

. 600 

in the United Kingdom 

. 303 

literature, indexing. 

. 324 

miu'hinery at Sinithfield Show.., 

. 815 

elfeet on production 

and 

labor. 

. 94 

in Belgium. 

. 815 

new... 

. 710 

testing. 

. 710 

station...,_ 

. 610,723 

trials. 

. 920 

use. 

. 1020 

mechanics, instru(;tion in. 

. 96 

practical. 

. 206 

organizations, federation. 

. 332 

products, analysis and control in France 830 

examination. 

... 1036,1133 

foreign trade, U. S. D. 

A. 511 

imi)orts into the United King- 

dom, U. S. D. A. 

. 1122 

prices, TT. S. D. A. 

.611,711 

in Ireland. 

. 305 

research, definition. 

. 929 

in Creat Britain. 

. 920 

resources of Wasliington. 

. 712 

reunion in Ohio, Ohio. 

. 198 

school, centralized, in Tennessee. 

. 203 

Dunn Coiuity. 

. 102 

in Algeria. 

. 205 

France. 

. 823 

Natal. 

. 1028 

Turkey. 

. 205 

Kaerehave. 

. 823 

movable. 

. 721 

Smith, establishment -... 

. 414 

schools, colonial. 

. 1201 

in Alabama. 

. 102 

France and Russia... 

. 97 

Germany. 

. 1027 

Porto Rico. 

. 822 

West Indies. 

. 204 

Wisconsin, U. 8. D. A 

. 411 

movable, U. S. D. A,... 

.. 1199 

statistics of Austria. 

. 712 

Ireland. 

. 602 

Ontario. 

. 712 

Queensland. 

. 602 
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statistics of Tokyo. 712 

students at University of liCipsic. 311 

values, depreciation in France. 1196 

Agriculture- 

bills before Congress relating to. 609,720 

board of, in India... 2a'> 

business side. 94,711,816 

demonstration work in. 331 

Department oi. {See United States 
" Department of Agriculture.) 

elementary text-books. 96,411,602 

graduate serhool. 300,324,608,112i) 

in Algeria, U. S. D. A. 600 

Argentina. 199 

U. S* D. A. 199 

British Columbia, ("an. 199 

Dane County, Wisconsin. 96 

Denmark. 710 

Frants, organization... 609 

Hungary.-. 710 

Iceland. 611 

India. 626 

Natal. 706 

Norway. 612 

Porto Ilico.*. 310 

Uhodesia. 612 

Sahara Desert, U. S. D. A . 646 

Sweden. 612 

the North Central States. 646 

Philippine Islands. 98 

international congress. 1206 

institute. 415 

methods of teaching. 32:} 

U.S. J). A. 410 

opportunities in, U. S. D. A. 139 

scholarships in. 1127 

Slate publications on, IJ. S. J). A. 199 

vademecum. 612 

Agriculturists, biographical sketches. 601 

Agrilus anxiua, notes, N. Y. Cornell. 786 

Agronomy, colonial, international associa¬ 
tion. 927 

Agropyron occidentale, not(^s. Colo. 753 

spp., notes, Iowa. 233 

Wyo. 240 

A grosfis ftegetum, i\ot9.s . 1093 

Aguacates, culture in.Porto Rico, U, S. 

D. A. 351 

Air, bacteria in. 739 

(See also Atmosphere.) 

Akees, canning. 678,768 

Alabama College- 

notes. 613,1203 

Station, financial statement. 923 

notes. 513,926,1203 

report of director. 923 

Alaska Stations, report, U. 8. D. A. 349 

Albinism in plants. 663 

Albumin, determination in milk.^ 430 

Albuminoids, determination in ceres Is. 433 

in leaves and seeds. 966 

wheat as affected by col¬ 
ored light. 1145 

Albiimoses, separation from lower amido 

bodies. 433,614 

Alcohol, denatui^.:.619,1121 

determination. 427 


Page. 

Alcohol, cfiect on digestion. 613 

muscular work. 1100 

extra<dion from grape husks. 401 

for motive power... 302,599 

methyl, determination, N. Dak... 270 

tax-free, for industrial i)urpose8... 206 

Aldehyde, determination in lemon oil. 630 

Aldehydes, cictermlnation. 427 

Alder Kaliosysphinga, notes, N. Y. Cornell.. 680 

Alcnrodidir, notes. 620 

Alfalfa- 

analyses . 1101 

Hawaii. 1177 

Mich. a54 

Wis. 26 

blight, reinwlies, N. J. 857 

cultivators for. 920 

culture, N. J. 866 

Ohio. 1148 

Va. 857 

Vt. 212 

experiments. 645 

Can. 128 

Me. 1^69 

Mich. 364 

Miss. 239,1056 

N. Dak.2:18,355 

N.Y. Cornell. 1059 

S. Dnk. 1059 

Wis. 26 

on alkali soils, Mont. 226 

digestibility. 581 

fertilizer experiments. 1057 

N.Y. Cornell. 1059 

for farm animals, V S. D. A. 686,1102 

steers, ("olo. 66,491 

germination as alTwted by temi)eraliire. 653 

hay, digestibility, Wyo. 1179 

feeding value, N. J. 901 

Nobr. 688 

Tex. 895 

Wyo. 689 

for pigs, Nebr. 897 

steers, Kan.s. 704 

loss during storage, N. Y Cornell. 1069 

inoculation, Can. 960 

Mont. 458 

N..]. 867 

N. Y. Cornell. 1059 

Va. m 

irrigation experiments, Wyo. 706 

leaf si>ot, notes, Ariz. 1078 

meal, analyses. 1101 

Conn. State. 1100 

Mass. 1178 

N..r... 1101 

N.Y. State. 490 

Vt. 1102 

notes, U.S. I) A. 686 

notes, La. 1056 

Miss. 236 

S. C. 132 

Wyo. 240 

protection with hay caps, Wis.*. 25 

root system, N. Dak. 23 

seed, adulteration, Kans. 1148 

U. S. D.A. 647 
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seed, examination, Vt. 241 

seeding experiments, Kans. 129,130 

varieties, Ariz. 1066 

water i equirements, Colo. 753 

Algse, destruction by copper . - 12,339,642,738,944 

U.3.D.A. 12 

marine, carbohydrates of. 889 

Algeroba beans, analyses, Ha vaii. 1177 

Alkali, black, determination. 633 

compounds, insoluble, in humus- 644 

conditions in Payette Valley, Idaho. 643 

salts,eHect on wheat, U. S. D. A- 553 

soils. {See Soils, alkali.) 

spots, nature and treatment. 227 

tolerance of sugar beets for. Cal. 1063 

Alkaline test solution, lx>ttlo for, Wis. 498 

Alkaloids, assimilation by plants. 348 

Allen County, Kans., soil survey, U. 8 . D. A. 740 

Alligator pears. {See Avocados.) 

Allspice, culture in Jamaica. 769 

Alma area, Michigan, soil survey, U. 8 .1). A, 740 

AUemaria— 

hraasicx nigrescens , notes, W. Va. 263 

solani, resistance of potatoes to, Vt.. -. 1079 

saprophy tism. 1163 

8 p., notes, Colo. 780 

tenuia cha aroiden n. var., <lescrlptlon.. - 1084 
Altitude,determination, U. 8 . D. A. . 636,737,1041 

Alum, ammonia, ellect on plants. 20 

Aluminum, determination. 732,832 

ill plant ash... 436,527 
rock i»ho 8 phate 433 

occurrence in plants. 732 

vessels, brown deposit on. 1135 

Alvord,II. K., biographical sketch, U. 8 ,1).A 715 

A manita aoHto rio. no tea. 453 

verria notes. 453 

Amblyomma hebr<rum,notcB . 804,912 

remedies. 1116 

transmission of heart- 

water by. 85 

tfstudinarium, notes. .57 

Ambrosia beetles, notes, U. 8 . D. A. 162 

American— 

Association for the Advancement of 

Science. 610 

of Farmers’ Institute Work- 


of Farmers’ Institute Work¬ 
ers, U. a D. A.... 306,410,1198 

Breeders’ Association. 325 

Chemical Society. 611 

Florists and Ornamental Horticultur¬ 
ists. 102 

Forestry Association. 621 

Veterinary Medical Association.80,1188 

Amids, assimilation by plants.348,349 

ellect on milk production. 398 

fertilizing value. 751 

♦ nutritive value.64,1103 

Amino acids in meat. 271 

studies. 1134 

Andns, assimilation by plants. 348,3M 

Aqllbnia— 

absorption by soils, determination. 537 

assimilation by plants. 348,349,948 

onido, agricultural uses. 951,962 


Ammonia—Continued. Page. 

crude, nitrification. 948 

determination.112,113 

in superphosphates. 1037 

water. 334 

In milk. 287 

salts, elloct on phosphoric acid. 8884 

expulsion after precipitation.. fSZ! 


volatilization in soils. 746 

syntlietic production. 625,526 

utilization. 122 

Ammonium- 

citrate solution, neutrality. 433 

copper carbonate, ellect on leaves. 375 

nitrate, ellect on phosphates. 1052 

sulphate. {See Sulphate of ammonia.) 
Amorpka fruticosa, leaf development as af¬ 
fected by light. 651 

Amygdalacese, gum flow, studies. 1146 

Anabrua simplex, notes, Colo. 47^ 

U.S.D.A. 265 

Analytical methods, uniformity in.611,830 

results, interpretation for farm¬ 
ers. 939 

unification of terms ... 332,434 

Anasarca, pasteurella in case of. 407 

Anatomy, comparative, of farm animals.... 1010 
Anderson County, Tex., soil survey, U. S. 

D. A. 740 

A ndropogon citratu s, culture and distillation 666 

Anemia, infectious, in horses. 504 

pernicious, in sheep. 808 

treatment with hemoglobin. 292 

Anesthetics. {See Ether and Chloroform.) 

Angora goats. {See Goats, Angora.) 

Animal- 

breeding, investigations, U. S. D A... 160, ^ 

carcasses, destruction. 403 

diseases, control. 402,499,500 

in foreign countries, U.S.D.A. 704 

France, control. 1011 

Germany. 186,804 

Missouri, control. 590 

New Zealand. 908,909 

Ohio. 804,1189 

South Africa.' 804 « 

the United states. 1188 

treatise. 81,804 

{See aJso specific diseases.) 

heat, production and elimination. 484 

husbandry* syllabus of course In. 1198 

hygiene, economic importance. 804 

Industry, Bureau of, Exhibit. 704 

meal, analyses, N H. 1179 

N.J. 276 

nutrition institute in Pennsylvania .... 522 

studies, U. S. D. A. 169 

organs, calcium content. 168 

parasites, intestinal. 402,804 

Okla. 339 

notes. 703,704 

production of toxius by. 917 

treatise.1011,1111 

physiology, inveattgatlons. 277 

products— 

exports from Argentina, U. R. D. A . 716 


Denmark, U.S.D.A.. 716 
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exports from New Zealand, U. S. 

D. A. 716 

Spain, U. S. D. A. 716 

Uruguay, U.S.D. A.. 716 

imports and exports, U. S. D. A. 692 

of foreign countries, U. S. 

D.A. 1197 

Spain, U.S.D. A. 716 

Uruguay, U. S. D. A .... 716 

trade with Trinidad, U, S. D. A. 716 

waste, analyses. 230 

quarantine regulations. 80 

sanitation, treatise. 1111 

tissues, water content.. 387 

Animals— 

domestic, comparative anatomy. 1010 

hygiene of. 591 

evolution, U. 8. D. A. 542 

exports from Argentina, U. S, D. A. 716 

Denmark, U.S. D. A. 716 

Uruguay, U.S.D. A. 716 

farm, watering. 1103 

feeding. 1002 

international congress. 1103 

investigations, U. S. D. A. 169,490 

treatise. 63,794 

growth and nutrition as alTected by diet 1000 

imports and exports, U. 8. D. A. 692 

of foreign countries, U. 8. D. A. 1197 

Uruguay, U.S.D. A. 716 

judging by photographic methods. 177 

maintenance and growth, cost. 1104 

noxious, destruction by electricity. 268 

phosphates for. 894,1001,1103 

spaying. 1012 

variation in body temperature. 691 

(See also Live stock, Cattle, Sheep, e/c.) 

Anise, effect on digestion. 70 

milk secretion. 70 

Anisolabis annulipes, notes, Hawaii. 783 

Ankyloitomum radiatum, notes . 596 

Anoffeissua kuifolia, germination. 1^1 

Anopheles, studies. 883 

Ant, Guatemalan, U. 8. D. A.131.678 

heaps, analyses. 227 

New Orleans, notes, U. 8, D. A. 265 

Anthocyanin, occurrence and biological sig¬ 
nificance. 21 

Anthonomua ameotinctua, notes, U. 8. D. A.. 782 

eugenii, notes . 1092 

grandia. (See Cotton-boll wee¬ 
vil.) 

Anthrax- 

bacillus, penetration of intestines by... 1112 
resistance of granulation tissue 

to. 1014 

. variations. 189 

carcasses, destruction. 403 

control. 500 

in Pennsylvania. 1011 

diagnosis. 1014 

discussion, U. 8 . D. A . 188 

immunisation. 86,402,1114,1190 

in horses. 808 

Snvestigations, foreign, U. S. D. A. 401 

notes. 401,499,592,908,1114,1188 
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prevalence in Austria. 1012 

Delaware. 504 

France. 1011 

Germany. 186,804 

Ohio. 804,1180 

West Indies. 592 

serum treatment.86,1014 

spores, securing. 404 

symptomatic. (See Blackleg.) 

Antibodies in milk. 76 

Amicarsia gemmatilia, notes, U. S. D. A... 782 

Anticyclones and cyclones, notes, U. 8. D. A. 939 

of Europe and North America, 

U.S. D.A. 1042 

Antiseptics, analyses, interpretation for 

farmers. 939 

Antitoxin and toxin ot fatigue. 486 

Antitoxins In milk. 76 

transmission to offspring. 185 

Ants, Australian, notes. 786 

red, notes. 1173 

white, notes. 1093 

Fla. 479 

U. 8. D. A. 162 

Aparicio, Julian, biographical sketch, U. 8. 

D.A. 637 

Apatite, Norwegian, fertilizing value. 953 

Aphididse, descriptions.... 620 

Aphis houghtonensis n. sp.* description, Ind. 1066 
maXi, (See Apple aphis.) 

Aphis, woolly, notes. 990,995,998,1092 

Mont. 266 

Vt. 1080 

parasites of. 1171 

remedies. 518 

Apiculture. (See Bees.) 

Apitong oil, notes. 1076 

Apoplexy, parturient. (See Milk fever.) 

Appetite, perverted, in cattle, treatment... 292 

Apple- 

aphis, notes. 990,1092,1169 

Colo. 1169 

Mont. 477 

varieties resistant to. 865 

bitter rot, notes. 264 

black spot canker, notes. 984 

rot, notes. 984 

blight, varieties resistant to. 865 

brown or bitter pitting, notes. 49 

canker, notes. 1162 

unusual form. 1165 

crown gall, investigations, U. 8. D. A.. 779 

curculio, notes. 782,990 

diseases, key for. Can. 154 

nonparasitic. 984 

notes, Ala. College. 471 

Me. 1156 

hairy-root disease, U. 8. D. A. 779 

leaf miner, notes, Vt. 1080 

maggot, notes. Can. 160 

R. 1. 880 

marc, studies. 1176 

must, sterilization. 184 

physiological disease, notes. Me.. 1157 

Phytophthora rot, notes. 1165 

plant louse, notes. 675 

pomace, digestibUlty, Mass. 279 
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pomace, feeding value, Mass. *2^16 

rot, new, Colo. 780 

notes. ^ 

nist, notes. 567 

studies, Iowa. 374 

oeab, nottis.49, !M7,989 

Ark. 974 

Dkla. 512 

treatment, Idulio. 1076 

Mich. 38 

Nehr. 49 

IJ. S. I). A. Oin 

tree beetle, ]>ronze, notes, Mont. 266 

blight canker, N. Y. ('ornell. lOS.*! 

borers, notes. hl91 

Mrait. 266 

measuring worm, n«)b‘S, Ky. 1171 

tent eab'rpillar, notes, Ark. 974 

nunedies. Me. 86 

twig borer, notes, Mont. 266 

wild, of K,iir()[)', (’nn. 145 

worm, r(‘d-lnimped, mdes, Vt. 1089 

Apples 

analyses, N. Y. Stiitr. II 

blossoming period. 661 

Idaho. 1069 

Oreg. 42 

Va. 86-1 

breeding exiK'nnuaits, ( an. Mo 

bruised, starcli in. 42,668 

laid variation. 250 

chemical studies, C, S. 1). A. 466 

cider, of Sarthe. 1070 

cold storage.68,1126 

crab. (Srr Crab apples.) 

crop <»f 1906 . 767 

culture, Ark. 978 

Can. 146 

experiments. 559 

Can. 139 

Me. 35,978 

in Alaska, U. S. 1). A. 349 

Argentina. 662 

Fmlstfere. 767 

New York, N. Y. State... .')69,1157 

U.S.D.A. 716 

Oregon. 463 

Orleans Co., N Y. Cornell... 867 

Wayne County. 41 

N.Y. Cornell. 143 

fertilization and .sterility. 89 

fertilizer experiments. 766 

Ark. 974 

Me. 972 

N.J. 804 

girdling. 42 

golden, shipping cxporimonts. 662 

liarvesting and marketing . 767 

packing. 865 

injuries by mice. Me. 1156 

Irjury to fruit by sulphur fumigation.. 264 

insects allecting, Me. 1156 

irrigation in Western States. 617 

mulching experiments. Me. 972 

with straw. 253 

, nitrate of soda for. 253 

. ' pieklng and handling, Ark. 974 
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plant food used by, N. Y. State. 39 

production as related to soil texture.... 767 

productiveness as related to biology of 

llow'crs. 1156 

pruning. Me. 1156 

Oreg. 4f 

Vt. 1069 

.String/ellow method. 662 

resistance to wind, U. 1. 861 

scions from bearing trees. 767 

.seedless. 974 

shipping experiments, (an.];i9,145 

spraying, III. 1093 

experiments. Me. 35 

storage. 254 

top grafting, ('an. 189 

working. 1126 

Me. 973 

varieties, (’an. 1:19.141,661 

ba. :j(»6 

N. Y. State..'>59, II.>7 

(Jreg. 41 

S. C.*. 865 

in New York..-. 41 

winter injuries. Me. 11.'iO 

Mieh. .86 

N. Y. State. 558 

Vt. 249,1069 

winterkilling. 1125 

(’an. 139,141 

Appomattox (k)unty, Va., so 1 survey, U. S. 

I). A. 740 

.\l)r cot coral spot, notes. 1162 

d.seaso8,nonparas’t e. 984 

scale, brown, rcmed.es. Cal. 103 

Apr'eots, fert.lization and sterd.ty. 39 

injury of leaves by frost. 21 

Aqu.lcg'a borer, notes. 783 

Aralia cordata us a salad plant, N. J. 365 

Arbor Day, observance, U. S. D. A. 153 

Arboretum, notes, Can. 153 

Arbutus, propagation. 147 

Arecoliii hydrobromatc, action. 1189 

Ar d farming investigations, Utah. 239 

tillage in, Colo. 752 

Arizona Stat on, financial statement. 1121 

notes. 200,606 

report of d.rector. 1121 

Arkansas Station, financial statement. 004 

notes. 99 

report of director. 604 

University, notes. 99 

Armies, provisioning, in the field. 999 

Army rations in the Philippine Islands. 787 

worm, notes.►. 879 

Arrowroot worm, notes. 378 

Arsenate of lead, analyses, Mass. 1143 

Arsen c, determination, electrolyt'c method. * 7 

in food products. 59 

Arsonious acid, effect on barley and rye.... 652 

Arsenitos, effect on potato foliage, N. Y. 

State. 161 

Artes'an flow, gage for measuring. ' 639 

unusual types. 639 

Arthritis, Infectious, in lambs. 405 

Arthropods, small, apparatus for (Killect'ng 572 

Artichoke disease, notes. 673 
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Arttohokea, globe, culture eXperimeiita, 

Mich. 36 

Jerusalem, fertilizer experi¬ 
ments . 455 

Artolfn, peptic cleavage products. 579,793 

A ryresthia conjugella, notes. 989 

Asbestos filter, description. 738 

Ascaris megalocephalat notes. 704 

.4 scochyta lycoperaici, notes, Del. 47 

pUif notes. 1162 

Ash, determination In plants. 9 

growth, seasonal. 668 

preparation for analysis. 432 

Ashes, analyses, Can. 122 

Ky. 1041 

coal, analyses, R. 1. 847 

cotton-hull, analyses, t’onn. State .. 846 

fertilizing value. 847 

garbage, analyses, Conn. Stale. 846 

hospital refuse, analyses, R. T. 847 

limekiln, analyses, Conn. State. 846 

wood. {See Wood ashes.) 

Asparagin, assimilation by plants. 348 

effect on milk product'on.... 396,1605 
nitrogen n>etabolism 490,491 

nutritive value. 1179 

protection of proteids by. 65 

protective power. 684 

Asparagus, analyses, N. Y. State. 41 

Ijeetle, notes,. 783 

canned, examination. 890 

cold storage for. 369 

cultuie, Alaska. 863 

Ark. 251 

Cal. 36 

fertilizer experiments, N. J... 344,363 

fertilizers for, U. S. D. A. 716 

irrigation experiments, N. J_ 363 

marketing, Miss. 1067 

rust, a'cidlal stage. Conn. State. 153 

investigations, Cal. 48 

notes. Mass. 259 

treatment, Cal. 1081 

salt as a fertilizer for. Ark. 251 

Aspen, root system. 869 

A apergiUua glaucus, effect on horses. 1016 

mosquito larv® 57 
poisoning of cattle by... 702 

niger, effect on mosquito larvin.. 57 

spp., effect on animals. 917 

Aspergillus, pathogenic species. 186 

Asphalt pavement, treatise. 195 

rock, analyses, Ky. 1041 

Aspidit^ua perniciosus. (See San Jos5 scale.) 

Asses, raising. 1002 

Association of— 

Agricultural Implement and Vehicle 

Manufacturers. 109,206 

American Agricultural Colleges and Ex¬ 
periment Stations. 321 

American Agricultural Colleges and Ex¬ 
periment Stations, U. S. D. A. 306,1198 

Economic Entomologists. 619 

U. S. D. A.... 265 

Horticultural Inspectors. 515 

• Official Agricultural Chemists. 423,621 


U.8.D.A. 221.834 


Page. 


A atragalus bodini, notes, Wyo. 240 

eleganSj notes, Wyo. 240 

Afnensfs, culture, Mich. 354 

Astronomical service in Australia. 531 

Atherton, Qeorge W., biographical sketch.. 1205 

Athletes, metabolism experiments. 486 

Atmosphere— 

circulation. 338,737 

diurnal periods. 115 

U. S. D. A. 10,221,222,637 

exploration over tropical oceans. 639 

explorations in the Tropics, U. S. 1). A. 222 

gases of. 1136 

U. 8. D. A. 10 

layers, temperature of. 836 

movement as affected by eclipses. 532 

movements in winter. 338 

nocturnal cooling, U. S. D. A. 221,222 

of towns, formaldehyde In. 11 

physics of, U. S. 1). A. 637 

review of 1 i terat ii re. 9-13 

thermodynamics of, U. 8. 1>. A. 1042 

upper, investigation. 338,737 

II. 8. D. A. &37 

vertical onirents, IT. 8. D. A. 637,1042 

Atmospheric - 

dust, notes, U. 8. D. A. 735 

eletJtrlclty, il. 8. D. A. 222 

pressure. (See Barometric pressure.) 

temperature, U. 8. D. A. 10,222,224,939 

determination. 11 

transparency, variations in, II. 8. D. A. 11 

Atomic weights, report on. 939 

Atriplex nuttallii, notes, Wyo. 240 

Aubuni area, New York, soil survey, U. S. 

D. A. 740 

Auchmeromyia le.uteoln, notes. 1095 

Austin area, Texas, soil survey, U. 8. D. A ., 740 

Automobile, farm, de.scription. 815 

Automobiles in agriculture. 195 

Avocados, canning. 708 

culture, U. 8. D. A. 368 

in Hawaii, U. S. D. A... 350 

on Florida Keys. 1071 

food value, U. S. D. A. 368 

shipping experiments. 062 

U.S.D.A. 351,368 

Axyris amaranthoides, notes, N. Dak. 240 

Azaleas, cold storage for. 369 

forcing with ether. 563 

Azimuth, determination, U. 8. D. A. 636,737,1041 

Azotobacter and Oscillaria, symbiosis. 22 

Investigations. 949 

Azotobacter chroococcum, distribution. 118 

spp., studies, N. J. 342 

Azoturia, notes, S. Dak. 506 

Babcock apparatus, inspection. Conn. State 181 

glassware inspection, Mass. 221 

Baccha monobia n. sp., notes, Hawaii. 783 

aiphanticida n. sp., notes, Hawaii... 783 

Bacillus— 

amylovorus, notes, N. Y. Cornell. 1083 

avisepticus, toxins. 88 

notes. 405 

brassicxvorus n. sp., notes. 876 

carotoi'orus, studies. 083 

coZi coiramunfs. destruction. 738.739 
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coli communis, distribution. 1008 

in milk. 1007 

water. 22 .*;, 642,943 

evb^^anwt, notes, Conn. State. 153 

loctfs xrogene8, distribution. 1008 

mactUicola n. sp., notes. 876 

necrophorus as a cause of stomatitis, 

U. 8 . D. A. 86 

economic importance, S. 

D. A. 702,1112 

notes. 1188 

nicotianx, notes. 46 

olex, biology. 1165,1166 

oleracex, notes. 876 

pestis. transmission by insects. 809 

phytophthorua, notes. 472,873 

paeudarahinus, notes.. 453,779 

pyocyaneua, fat production by. 168 

aolanacearum, notes . 46,1163 

apoTigioaua, notes. 1165 

spp., nltrogen-flxing, studies, N. J. 342 

group, review. 125 

auiaepticua, toxins. 88 

trncheiphilua, notes, Can. 154 

Bacon, digestibility, Minn. 681 

food value, U. S. D. A. 1024 

industry in Canada, Can. 585 

market qualities, Can. 174 

production in Euroix', U. S. 1). A .. 688 

Jamaica. 1104 

Bacteria - 

acid and rennet producing. 907 

anaerobic. 402,1010,1136 

as affected by amtrlfuging. 288 

frtH-'zlng. 125 

associative action, Mich. 496 

chromogenlc, metabolism of. 125 

classification. 124,501,907 

decomposition of fats by. 399 

lime nitrogen by. 345 

dcstnictlon by copper sulphate. 339,1137 

formaldehyde. 75 

effect on mosquito larva 3 . 57 

gaS'producing, in milk. 74 

Can. 74 

gum-producing in plants. 958 

In agriculture. 537 

milk, water, etc. {See Milk, Water, 
etc.) 

relation to plant diseases, monograph 263 

indol-producing. In milk. 800 

milk culture media for. 590 

nitrate-assimilating. 447 

nitrogen-fixing. 118,120,447,750,950 

studies, N. J. 342 

tests. Can. 9.50 

U. S. D. A.18,950 

pathogenic, handbook. 1111 

treatise. 500 

penetration of Intestinal wall by. 1111 

slime-producing. 687,695 

urea investigations. 447 

Baoterial extracts, immunization with. 804 

pigments, biochemistry of. 850 

Baotoriological investigations, review, Can. 154 

S^tertology, agricultural, treatise. 849 

treatise. 730 


PigB. 

Bacterium hutyri rvbri, notes. 1010 

"Uictia acidit distribution. 1006 

phoaphoreum, notes. 487 

vascafarum, notes, Hawaii. 778 

Bagasse molasses feed, analyses. 488,793 

Hawaii ... il77 

Bainbridge area, Georgia, soil survey, U. 8. 

D. A. 740 

Baiaaea gracillima, notes. 45 

Bakers, army training school for. 787 

Bakersfield area, California, soil survey, 

U. S. D. A.*.. 740 

Baking powder, analyses. 676 

Ark. 575 

Me. 685 

method of analysis, Pa.... 219 

BoZonfntts Bpp., notes, U. S. D. A. 162 

Balao, notes. 1076 

Balata, treatise. 980 

Balloons,sounding and pilot, over the ocean, 

U. 8. D. A. 735 

at St. Louis, U. 8. D. A. 222 

Balm, analyses, N. Y. State. 41 

Bamboo leaves, feeding value. 892 

Banana disease, notes. 1084 

flour, analyses. 788 

ripe rot or anthracnose. 376 

root knot, variety resistant to .... 378 

tops and butts, analyses, Hawaii.. 1177 

Bananas, analysos. 788 

canning. 578,768 

culture In Florida Keys. 1071 

Hawaii, U. 8. D. A .... 350 

esters In. 1098 

In French Guiana. 865 

preservation. 768 

ripening, studios. 075 

shipping experiments. 662 

studies. 614 

timing. 865 

varieties. 467 

U.S. D.A. 351 

Bananine, notes. 997 

Baptiaia tinctoria, blackening. 22 

Barium carbonate for purifying water. 339 

Bark Ijoctles, annual generations. 1172 

in the Vosges. 573 

notes, Ky. 1171 

Mont. 260 

Bark-lous(3, oyster-shell. {See Oyster-shell 
bark-louse.) 

scurfy, notes... 881,1002,1169 

Barley- 

analyses, Wis. 891 

and oats, analyses, Wis. 891 

weed silage, analysis, Vt. 221 

blight, notes. 566 

bran, analyses, Wis. 891 

breeding experiments. 660 

culture experiments...131,543 

Ala. Tuskegee. 856 

Can. 127,851,852,853 

Kans. 139 

Mich. 1147 

Va. 854 

in Alaska, U. S. D. A. 860 

on alkali solla, Mont. 39' 
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electroculture. 964 

endosperm as affected by different con¬ 
ditions. 24 

feed, analyses, Can. 169 

N. J. 276,1101 

N. Y. State. 490 

Wis. 891 

terttllser experiments.. 17,18,130,239,242,539, 
643,664,655,856,948,949,953,1051,1057,1148 

fertiliser experiments, Can. 128 

for horses. 1004 

germination— 

as affected by different substances . 652 

low temperatures.... 653 

sterilization. 655 

tests. Can. 1.31 

growth as affected by— 

different salts. 544 

substances. 652 

hand hoeing. 24 

Improvement in Austria. 242 

injury by fumes from industrial works. 652 

irrigation experiments, W yo. 706 

lime and magnesia for. 1140,1149 

nitrogen for. .538 

meal, analyses, N. Y. State’.. 490 

nitrogen content. 483,965 

notes. 892 

S. C. 1.32 

l)earl, coating with talc. 789 

potash fertilizers for. 765,756 

press drilling. 655 

prices in Ireland. 305 

products from sulphured grain. 889 

ripening'. . 545 

root system, N. Dak. 2.3 

scorecard for, N. Dak. 241 

seed selection. 544 

Can. 851 

smut, treatment. 155 

stem structure. 760 

transmission of characters. 656 

varieties. 130,131,351,657 

Can. 127,853,962 

Colo. 1147 

Kans. 129 

Mich. 23 

Mont. 464 

N. Dak. 237,238 

8. Dak. 544 

water requirements, Can. 841 

Colo. 753 

yield in North Dakota, N. Dak. 237 

Bams, construction.81.5,1020 

dairy, construction, U. S. D. A. 1107 

Barnyard manure- 

analyses, Mass. 229 

and commercial fertilizers, comparison. 239 

appl ication. Mass. 235 

availability of nitrogen in, N. J. 344 

fertilizing value. Mass.234 

nitrification in soils, N. C. 344 

preservation. 1140 

treatment. 951 

Barometer, use in weather forecasting. 338 

Barometric pressure— 

denression. rainfall in oath of. 639 


Barometric pressure—Continued. Page. 

diurnal periods, U. 8. D. A. 10 

in New Zealand. 337 

relation to storm movement, U. S. D. A. 1042 
Bases, equilibrium in presence of phosphoric 

acid. 1036 

Basic slag. (See Phosphatic slag.) 

Basswood insects, notes. 783 

Bat guano, analyses. 1055 

Bay poplar, studies, U. S. D. A. 150 

Beach grass, analysis, U. S. D. A. 349 

silage, analysis. U. S. D. A_ 349 

Bean anthracnose, notes. 1162 

bacterial diseases, notes. Can. 154 

bacteriosis, notes, Mich. 471 

beetle, notes. 1090 

flour, predigested. 578 

leal beetle, notes, Miss. 286 

spot, notes, Del. 47 

meal, digestibility. 1097 

oil, digestibility. 682 

Beans, analyses. 788 

breeding experiments, N. J. 365,864 

canning. 890 

classification, N. .T. 365 

culture, Alaska. 863 

experiments, La. 366 

Mich. 35 

under (jheeso cloth. Can. 140 

with com for silage, Mich... .355 

fertilizer oxi)criments. 130,1657 

Miss. 1067 

germination as affected by tempera¬ 
ture. 653 

growth as affected by mutilation. 

Mass. 540 

inoculation experiments. 950 

Can. 950 

N. II. 1155 

marketing experiments, La. 366 

poisoning of animals by. 1012 

proteolytic enzyms in,. 860 

regeneration of epicotyl. 19 

roots after splitting. 19 

rotation experiments, R. 1. 862 

seed selection. 666 

shading. 1126 

string, analyses, N. Y. State. 41 

canned, examination. 800 

varieties. 352 

Can. 853 

Miss. 1067 

N. H. 1155 

N.J.'.. 365 

wax, marketing. Miss. 1067 

Bear River area, Utah, soil survey, U. 8. 

D. A. 740 

Bedbugs, notes. 1173 

remedies. 1094 

U. 8. D. A. 782 

Bee diseases, notes.159,1173 

industry in New Zealand. 1095 

Keepers’ Association, Illinois. 885 

of Ontario. 480 

keeping, notes. 159, 

680,784,787,884,885,1095,1173 

papers on. 480 

larvse. diseases. 480 
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Bee moth, notes. 1095 

remedies. 787 

products in A rlzona, Ariy.. 480 

notes. •'>7*^ 

Beech coccus, feltevl, notes. 103 

growth, seasonal. 

loaves, injuries by frost. 21 

Beef, baby, production, Kans. 170 

corned, Hour in. 0^^^ 

prices in Ireland. 305 

“Prime Scots”. 385 

production, U. S. 1). A. 169 

methods. Can. 171 

111.884,583,684 

types for, U. S. D. A. 716 

proteids of. 1175 

scrap, analyses, Conn. State. 1100 

Me.03,1178 

Vt. 1102 

Beehive for nature-study work. 715 

Beehives, ventilation by bees. 1095 

Beer, examination. 890 

manufacture, treatise. 401 

slimy fermentation. 695 

yeast, antiseptic properties. 402 

Bees, attraction of flowers for. 58,1096 

carrying pollen by. 1173 

enemies of. 885 

foul brood. 787,885,1095,1173 

Importation into Australia. 787 

in Manitoba, ('an. 1611 

length of tongues, Colo. 1169 

management. 480,575,1173 

notes, Mont. 477 

nutrition of. 787 

queen, egg laying. 268 

introduction. Can. 160 

rearing. 1095 

IT. S. 1). A. 88,5 

winterinc, (’an. 160 

Beet anny worm, notes, (’olo. 53 

U.S. D. A. 879 

heart rot. 1164 

leaf miner, notes. 783 

leaves, utilization. 383 

pulp. (See Sugar-bivt pulp and Mo¬ 
lasses-beet pulp.) 

seed, requirements. 1153 

shelled and disinfected. 761 

sugar factories in the United States 

and Canada. 31 

industry in- 

Ontario, Can. 134 

the United States. 660 

U. S. D. A. 31 

Wisconsin, Wis. 31 

wobworm, notes. 782 

Colo. 62 

Beets, analyses. N. Y. State.:. 41 

culture, Alaska. 863 

experiments, Tex. 252 

fertilizer experiments. 18 

fodder, culture. 963 

experiments. 547,1059 

Kans ... 129 

fertilizer experiments. 130, 


231,647,760; 948,149 


Page. 


Beets, fodder, varieties.90,547 

garden, varicticsr Mich. 23 

potash fertilizers for. 964 

seed production.965 

sugar. (jScc Sugar beets.) 

varieties, N. 11. 1166 

Tex.« 252 

Bei^ar weed hay, analyses, Fla. 490 

notes, S. C. 132 

Belle Fourcho dam and irrigation project.. 1120 ^ 

Bemhecia marginata, notes. 54 

Benzoic acid, detection in foods. 430 

determination in urine, Pa... 220 

Bermtida grass, growing from seed. Miss... 236 

hardy, Okla. 1062 

notes, Miss. 1066 

protection, Okla. 512 

Bersoem, culture experiments, N. Dak. 356 

Betel-nut, use. 147 

Beverages, analyses.576 

Bibliography of— 

actinom ycosi s. 292 

agglutination in glanders. 297 

agricultural chemistry. 10.337 

anaerobic bacteria, intestinal. 402 

animal parasites. 1111 

anthocyanin. 21 

apple-tree canker, N. Y. Cornell. 1083 

atmosphere. 943 

atmospheric prerdpltations. 533 

Bacillus necrophonis, U. S. 1). A. 702 ^ 

bacterial diseases of I'lants. 263 

pigments. 851 

bacteriology. 1111 

barley Improveinoni. 242 

blood parasites. 1116 

boric at‘id. 7 

botany. 752 

brown-tail moth. 53 

buckwheat. 1149 

calcium cyanamid and nitrate. 448 

caoutc'houc. 258 

carbon tetrachlorid. 733 

chemistry. 939 

chlorophyll assimilation. 21 

contagious coryza. 1192 

pleuro-pneumonla.. 191 

copper treatment of water. 579 

cotton boll weevil, U. S. D. A. 161 

bollworm, U. S. D. A. 161 

cucumber downy mildew, Conn. State.. 156 

deep borings in the United States. 837 

diet in health and disease. 579 

digestibility of cellulose. 1174 

entomology. 1088 

U. S. D. A. 1088 

fertilizers. 746,1061 

foods. 787 

fruit analysis.•. 864 

fungi, parasitic, on man and animals... 291 

gangrenous suppuration.. 600 

gas-producing bacteria. 74 

hazelnut disease. 673 

horticulture... 976 

inseett injurious to com. 990 

cotton. 991 

Johnmn grass. U. S. D. A. 808 
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leaf hoppers, Hawaii. 477,783,1092 

May flies and midges. 784 

meteorology. 224,8.10 

microscopy of foods. KKJO 

milk chemistry. 430 

secretion. 400 

mineral constituents of soils, II. S. D. A. 742 

muskraelon downy mildew, Conn. Slate. 100 

mycorrhlza. 7.52 

nature study. 307 

necrotic stomatitis, U. S. D. A. 86 

nitrogen assimilation. 114.5 

fixation by bacteria. 9.50 

oxidation. 748 

parasites of pigs, U. S. I). A. 89 

parasitism of fungi. 873 

pathology. 500 

of the blood. 1011 

phenology of plants. 41 

phosphoric acid determination. 935 

plant breeding. 1055,1144 

plant diseases.*.. 373,982 

Ala. College. 471 

Mass. 2.50 

Intumescences duo to chomlcal.s... 375 

potash fertilizers for l)arloy. 7.55 

potassium salts. 848 

protelds. 9.37 

provlslonin g armies. (KK) 

pseudotuborculosls. .502 

purin bwi ies in foods. 484 

rabies. 298 

regeneration in plants.6.52,9.% 

rennet ferments. 400 

root hairs. 849 

school gardens. 97 

sericulture. 9i)6 

sewage purification. 300 

slimy fermentations. 695 

soils. 746.1016 

sugar. 8.59,1198 

terrestrial magnctl.sin. 224 

tobacco. 660 

trypanfisomes. 809 

tubercle bacilli in butter. 1109 

toxins. 909 

tuberculosis. 1112 

underground waters. 92 

water. 943 

analysis. 335 

ehemistry. 335 

zoology. 476,1168 

Hlcycling, effect on excretion of carbon dl- 

oxld. 61 

Bidens pilom, analyses, Hawaii. 1177 

Bigtree seedlings, transplanting. 772 

BUe, digestive action. 292 

secretion as affected by alcohol. 613 

BUharzia, production of toxins by. 917 

Bilharzlosis, observations. 1116 

Biliary fever in horses. 192,407,804 

BlUwiller, Jlobcrt August, biographical 

sketch, U, S. D. A. 637 

Biloxi area, Mississippi, soil survey, U. 3, 

D. A. 740 

Biochemistry^ recent progress,. . 1009 
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Adams, II. C. 1029 

Alvord, II. K., U. S. D. A. 715 

Apariclo, Tulian, U. S. D. A. 637 

A therton, Q eorgo W . 1205 

Billwlllcr, Robert August, H. S. 1). A .. 637 

Espy, James P., U. S. D. A. 1042 

Gilbert, Sir Joseph Henry. 542 

Lawes, Sir John Bennett. 542 

Mtillcr, Alexander. 824 

Pyro, Joseph. 824 

Kislcr, Eugene. 103 

Rodman, Thomas R., LI. S. I). 039 

Schweinitz, E. A. de, LI. S. I). A. 715 

Stone, Roy. lOS 

Ta(‘Chini, Pietro, li. S. 1). A. 637 

Biographies of agriculturists miuI breeders.. 601 

Birch borer, bronze, notes, N. Y. C'orncll... 786 

growth. 870 

root system. 869 

Birds, beneficial, protection. 1087 

destruction by the elements. 781 

in Massachusetts. 1088 

economic relations..51,.571 

feeding habits. 1.59 

injurious, in Quecn.sl>nid. 1088 

to fruit. 781,976 

U.S. 1). A. 1.59 

nests, edible, carbohydrates of . 889 

of the Pliilippinc Islands. 571 

protc'ction. 784,1088 

variation In body temperature. 691 

Biscuit refuse, analyses, N. J. 1101 

Black boy leaves, analyses. 1178 

currant mite, notes... 676,679 

Hills beetle, notes, TJ. S. D. A. 882 

knot, notes. lOlK), 1169 

locust, inse^’ts aiTecting. 1171 

Blackberries, analyses, N. Y. State. 41 

culture. Ok la. C64 

Tenn. (65 

fertilizer experiments, N. J... 563 

irrigation experiments, N. J.. 363 

varieties, rsn. 661 

winter iiijLiies, N. V. State.. 558 

Blackberry diseases, notes, Okla. 664 

Blac'kleg bacillus, eiiltural ehariU’tcrs. 1014 

in gangrenous sni>pura- 

tion. .500 

control. 590,1011 

immunization. 86,402,593,1190 

notes. 401,698 

La. 1190 

prevalence in Austria. 1012 

Germany. 186,804 

Massac'husetts. 1011 

New Zealand. 908 

vaccine, distribution, Miss. 292 

Okla. 512 

Blastomyces, notes. 500 

Bleaching powder, loss of chlorln ip. 426 

Blister beetle, spotted, notes, Mont. 477 

Blomo feed, digestibility. Mass. 283 

for horses, Mass. 283 

Blood circulation as affected by tempera¬ 
ture. 888 
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Blood, clinical examination. 11S9 

comparative pathology. 1010 

dried. (5c« Dried blood.) 

flour, analyses, Wls. 891 

meal, analyses. 583 

Mass. 1178 

digestibility, Mass. 279 

lor pigs, Can. 896 

parasites In animals. 1116 

pressure as aflfected by certain drugs. 292 

serum, decomposition products. 486 

utilization in agriculture. 231 

Blue grass, culture In Alaska, U. S. D. A... 3.50 

Kentucky, seed examination, 

Vt. 241 

rust, parasite ol. Conn. State... 153 

8eed,U. S.D. A. 546,964 

tongue in sheep.913,914 

Blueberries, impnivement, Me. 35 

Bluetop, analysis, U. S. D. A. 349 

Bobwhite, economic relations, IT. S. D. A.. 476 

Body temperature as affected by external 

temperature. 888 

discussion. 484 

measurement. 684 

variation in. 691 

weight, variation in. 691 

Boll weevil. (See Cotton boll weevil) 

Bollworm. (See Cotton bollworm ) 

Bone and lime, analysis, Vt. 221 

charred, analyses, (^onn. State. 846 

diseases in relation to phosphoric acid 

in feeding stuffs. 900 

dissoh’ed, analyses, Ky. 1041 

• Mass. 1143 

R. 1. 847 

ground, analyses, Mass. 1143 

Pa. 229 

R. 1. 847 

manures, analyses. Conn. State. 846 

meal, analyses, N. II. 1179 

Wis. 891 

availability of phosphoric acid 

in. 122 

decomposition in soils. 1048 

digestibility. lOOS 

fertilizing value. 1053 

steamed, fertilizing value. 430 

nitrification in soils, N. C . 344 

products, analyses. 230 

fertilizing value. 1143 

raw, analyses, Vt. 1041 

soup, analyses. Mass. 1143 

steamed, analyses, Vt. 1041 

Boneblaek, analyses. Mass. 229 

Pa. 230 

RT. 847 

dissolved, analyses. Mass. 1143 

Bones, analyses. 230 
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action of sulphur dioxid on plants. 957 

agriculture. 512 

business side. 94 

elementary.96,411 

in Hungary. 710 

' ji^culturists and breeders. 601 


Page. 

Books on—Continued. 

Angora goat raising. 090 

animal diseases.81,804 

feeding. 63,794 

parasites. 1111 

of man. 1011 

production. ^ 1002 

asphalt pavement. 195 

bacteria in air, water, and soil. 739 

relation to plant diseases... 203 

, bacteriology. 500,849,1111 

bananas and pineapples. 865 

beer manufacture. 401 

beet-sugar industry in the United 

States. 960 

bread. 996 

butter. 498,696 

butterflies. 1168 

calf feeding. 1003 

carbon tetr'ch . 733 

carnations. 666 

casein. 400 

cattle industry. 170 

chemistry, agricultural. 435,1036,1133 

household. 440 

of fats. 1040 

proteids. 1039 

organic. 732 

physiological. 531 

chrysanthemums. 770 

climatology, tropical. 939 

clouds. 1044 

coal-tar colors in food products. 788 

cold storage. 920 

colors of flowers, leaves, and fruits. 469 

comparative anatomy of farm animals. 1010 

concrete. 195 

cooking. 684 

com and potato culture. 131 

cotton. 758,1062 

seed products. 185 

cows, conformation and productive 

capacity.... 394 

dairy chemistry. 788,937,1138 

dairying. 1182 

dew ponds, neolithic. 533 

diet in health and disease... 679 

dietetics. 888 

economics, agricultural. 802 

entomology. 1088 

evergreens.:. 868 

experiments with plants. 750 

farm hygiene. 1024 

fiber plants. 1063 

food analysis. 1038 

and diet. 1097.1174 

inspection. 576,832,038 

preservatives. 788 

foods. 998 

. forest botany. 255 

forestry. 868,977,1073,1076 

problems. 1073 

statics. 1078 

terms. 873 

fruit industry In America. 568 

fruits, harvesting and maxketing.. TQ6 
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fruits, wild, identification. 542 

fungi parasitic on man and animals.... 291 

fungus galls. 375 

garden furniture. 666 

gardening. 1023 

gases of the atmosphere. 1136 

geology. 947 

grasses of the Unlled States. 655 

highways, historic, of America. 93 

horses. 282 

hydraulic motors. 710 

hygiene. 999 

lime, cement, and gypsum. 195 

lumber industry in America. 1073 

mammals of Great Britain and Tn'land. 570 

mammary gland, diseases of. 294 

meteorology. 835 


and climatology. 7:35 ! 


microscopy of foods. 1006 ' 

milk analysis. 937 i 

bacteriological examination. 800 i 

products and by-products. 590 ! 

muscle and nerve biochemistry. 221 ■ 

mushrooms. 851 

nature study. 412.603.1023 . 

nitrate of soda as a fertilizer. .538 

nitrogen assimilating organisms. 1145, 

orange culture. 975 

orcha rd and fruit garden. 142 

orchids, native. 563 

oysters. 692 

peanut culture. 548 

peat and its products. 645 • 

physiology and biochemistry. 1000 

plant breeding. 771,1055,1144 

diseases in Minnesota. 373 

potash salts. 539 

potatoes. 132,858 

poultry. 790,1004 

protclds. 937 

provisioning annios. 999 

pruning. 976 

pumps and pumping engines. 815 

purln bodies of food stuffs. 483 

refrigerating machinery. 599 

regeneration in roots. 651 

Roquefort cheese.:_ 1010 

roses. 770 

RothamstcMi experiments. 542 

rubber. 774,1075 

gutta-percha, and balata. 980 

salt deposits, formation. Ill 

sanitary inspection. 576 

sanitation. 165,1024 

seed production. 1072 I 

sericulture. 58.480,885 | 

sewage. 838 

soils. 118,838,947 

and fertilizers. 746 

southern Rhodesia. 512 

spraying. 55 

sugar.:. 859 

as a feeding stuff. 170 

cane root rot. 262 

Industry..551,711,1065 | 

tea, technology. 769 1 
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thunder and lightning. 737 

timber industry. 1073 

preservation. 775 

tobacco culture. 32 

topiary. 42 

tropical and subtropical crops. 1058 

trypano.somo diseases. 81 

tuberculosis. 1112 

vegetable fibers. 908 

gardening. 141,463 

veterinary therapeutics. 1111 

water. 11.36 

velocity in open channels. 707 

wine making. 908 

winter gardens. 976 

wood. 868 

zoology, agricultural. 1087 

Boonville area, Indiana, soil survey, U.*S. 

D. A. 740 

Boophilus annulatuK, anatt)my. 1095 

bovU, {See Tattle tick.) 

Borax, dotation in foods. 4:30 

effect on health, Tan. 182 

preservation of milk with. .397 

Bordeaux mixture- 

dry an«l liquid forms, Ill. 1093 

fonn. Me. 1080 

effect on foliage, Can. 874 

plant growth. 540 

physiological effects. 451 

preparation, N. Y. ('ornoll. 784 

Borers, flat-headcMl, notes. If. S. D. .\. 162 

powder post, notes, U. S. 1). A. 162 

round-headed, notes, IT. S. I). A . .. 162 

Boric acid, detection. 636,7.34,833 

ill foods. 4.30 

determination. 4.37,5:30 

methods. 7 

elimination. 891 

in fruits. 864 

preservation of milk with. ,397 

Borings, deep, in the United States. 837 

Botanic garden, notes, ('an. 1.53 

Botanical Society of America. 614 

Botany, forest, handbook. 255 

horticultural, paper on. 617 

international catalogue. 752 

treatise. 7.50 

Botflies, horse, notes. 704,879,1095 

notes. 783 

sheep, notes. 1116 

Botryomycosis in horses. 407 

Botrytie cinerea. {See Grape gray rot.) 

Boys’ Agricultural Association. 520 

clubs, U. S. D. A. 198 

Bran, analyses. 583 

and shorts, analyses. 1101 

Mo. 63 

Wis. 891 

{See also Wheat, Rye, etc.) 

Brands, registration in Australia. 1112 

Brasstca arvensts, notes, N. Dak. 240 

Braxy, disease resembling. 908 

Broad, acidity. 1176 

digestibility, U. S. D. A. 481 

gluten, analysis.^. 482 
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Page. 

Bread, history. ^ i 

making, use of malt extract in. 482 

nutritive value. 789 

poisonous. 577 

soy bean, analysis. 790 

stale, condition of starch in. .*>77 

varieties. 996 

Breadfruit, analyses. 788 

black blight, notes. 1084 

flour, analyses. 788 

Breakfast foods. {See Cereal foods.) 

Breeders, biographical sketches. 601 

Breeding. {See Animal breeding and Plant 
breeding.) 

Brewers’ grains— 

analyses, Hawaii. 1177 

N. J. 1101 

Pa. 276 

R. I. 276 

dried, analyses. Mass. 1178 

N. J. 276 

N. Y. State. 490 

Wis. 891 

Brewers’ yeast refuse, utilization. 687 

Broad bean rust, notes. 1162 

Broccoli, culture, Alaska. 863 

Brome grass, analyses, Wis. 26 

culture experiments. Can .... 128 

N. Dak. 238 

Wis.... 25 

fertilizer experiments, Can... 128 

fringed, notes, Wyo. 240 

root system, N. Dak. 23 

Bromui ctlicUus, notes, Wyo. 240 

inermis, notes, Colo. 7.'>3 

seeding experiments, 

Kans. 129,130 

Bronchitis, parasitic, in calves. 503 

verminous, m pigs. 402 

Broncho-pneumonia in cattle. 405 

Brooder house, description, U. S. D. A. 198 

Broom corn bacterial disease, notes. 1.55 

rape, notes. 566,567,878 

Brouseonetia papyrifera, leaf development.. 651 

Brown-tail moth- 

control. 517 

in Connecticut, Conn. State. 992 

Maine. 1092 

New Hampshire, N. II. 992 

monograph.v. 53 

notes. 163,478,990,1090 

Mass. 265 

Me. 994 

Bruchw pisi, notes. 1090 

rufimanue, notes. 1090 

Brussels sprouts, culture, Alaska. 863 

Bubonic plague, transmission. 809 

Buckwheat- 

bran, analyses, N. J. 276,1101 

culture. 1149 

N.Y. Cornell. 1149 

experiments, N. Dak. 237 

feeds, analyses. Mass. 1178 

N. jr. 276,1101 

fertiliser experiments. 952 

germ .nation as affected by tern perature. 653 

Improvement, S. Dak.?. 544 


Page. 

Buckwheat—Continued. 

middlings, analyses. Conn. State. 1100 

N. J. 276,1101 

N. y. State. 490 

Pa. 276 

notes, Mich. 23 

products, feeding value.# 1149 

varieties. 352 

Can. 128,851 

N. Y. CorneU. 1141 

S. Dak. 54< 

wild, vitality of seeds, N. Dak. 2<{ 

Bud moth, remedies, Mont. 266 

variation, occurrence. 260 

Bud worm, false, notes, Hawaii. 785 

Buffalo carpet beetle, notes. 680 

plague, notes. 81 

tree hopper, notes, U. S. D. A. 265 

Buildings, fumigation. 7F4 

Bulb mite, notes. 162 

Bulbs, home-grown. 369 

planting chart. 667 

Bumblebees, notes. 988 

Bunostomum phlebotomum, notes. 1015 

Burbank, Luther, visit to. 617 

work in breeding plants. 43, 
250,771 

Butter- 

abnormal, analyses. .589 

notes. 183 

adulterant, analysis. 1183 

adulteration. 906 

with casein. 1109 

cocoanuto'l. 398 

American, water content. 1009 

analyses. 488 

Ky. 1041 

camel’s, analyses. 399 

Canadian, analyses. 802 

cold storage, Can. 178 

composition as affected by feeding 

sesame cake. 71 

consumption in Germany, U. S. D. A_ 716 

control in Holland. 399 

exhibit in Iowa, score. 183 

exhibits in Sweden. 499 

exports, U. S. D. A. 1122 

fat. {See Fat and Milk fat.) 

flavor as affected by turnips. Can. 179 

glazed, in Germany, U. 8. D, A. 716 

Holland, analyses. 399,802,1186 

composition. 498,1109 

maker, qualifications of. 183 

making, aeration of cream in. 77 

experiments. 498,1107 

Can. 178,903 

in Great Britain, U. S. D. A.. 716 

notes. Can. 179 

on the farm, U. 8. D. A. 802 

overrun in, Wis. 497 

pasteurization in. 183,1009 

Can. 178,183,903 

perpetuation of cultures in, 

Oreg. 79 

process, Estep. 306 

treatise.666 

use of starters in. 77,1009 
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Butter-^Continued. Page, 

making, use of starters in. Conn. Storrs. 1158 

methods of analysis. 9,733,938,1040 

mottled, cause and prevention. 79 

preservatives. Can. 182,903,906 

prevention of mold on, Can. 178,183 

prices In Ireland. 306 

production and exports of Argentina, 

U. S. D. A. 716 

in Kansas, U. S. D. A. 716 

red-spotted, cause. lOlO 

renovated, tests for. 430 

simple experiments. 923 

standard s for grad ing. 80 

testers for water content. 398 

tubercle bacilli in. 182,1109,1186 

volatile fatty acids in. 697 

water content. 1186 

Can. 903 

factors affecting. 900 

whey, manufacture, Wis. 1186 

workers, tests. 400 

wrapping prints. Can. 178 

Butterflies in British India. 1168 

Buttermilk, analyses. 49.5 

Cabbage- 

aphis, notes. 783 

Mont. 477 

bacterial disease, notes. 876 

diseases, notes. Can. 164 

black rot, notes. 48 

Can. 164 

Mich. 471 

N. C. 611 

U. S. D. A. 350 

organism, vitality. 157 

Chinese, culture. 367 

club root, notes. 1162 

drop disease, notes. 1164 

hair worm, notes, U. S. D. A. 162 

maggot, notes. 677,989 

U. S. D. A. 990 

mildew, notes, Conn. State. 153 

root maggot, notes. 670 

Can. 160 

remedies, Can. 162 

worm, notes. 784 

rot, notes. 375 

^snakes, notes, Ky. 1171 

sprayed, arsenic in, Ky. 1041 

stalks, boiled, analyses. 793 

white rust, notes. 1082 

worms, notes. 52,783 

N. J. 378 

U. 8. D. A. 162,782 

Cabbages— 

analyses, N. Y. State. 41 

• culture, Alaska. 863 

experiments. Can. 854 

La. 366 

Me. 34 

Mich. 35 

fertilizer experiments. 18 

Mass. 234 

Miss. 1067 

marketing experiments, La. 366 

seed selection. 666 


Cabbages—Continued. Page. 

shading. 1126 

varieties, N. H. 1166 

Cacao black blight, notes. 268,376 

brown rot, notes. 376 

canker, notes. 475 

culture in Hawaii, U. S. D. A. 350 

die back, notes. 475 

diseases, notes. 374,986,1085 

fertilizer experiments. 769 

grafting experiments. 769 

insects affecting. 786 

pod diseases, notes. 376,475 

ripe rot, notes. 475 

soils, notes. 446 

starch, grains, studies. 123 

studies. 429 

thread blight, notes. 475 

thrips, notes. 268,376 

varieties. 11.58 

witches' broom disease. 376,987 

Cacti as food for stock, U. S. D. A. 65 

economic, notes, Ariz. 1059 

singed, for forage, A riz. 490 

uses, U. S. J). A. 66 

Cactus flour, analyses. 788 

scab, notes. 983 

spineless. 43,250 

Caffein, determination. 1038 

effect on muscular work. 1100 

Cajanus indicus, poisoning of animals by.. 1012 

Calamagrostis analysis, U. S. D. A. 349 

Calandra gramria, notes. 620 

Calcium— 

as a plant nutrient. 955 

assimilation by animals. 491 

carbld, experiments. 845 

carbonate, analyses. Mass. 1143 

determination in soils. .528 

retention in soils. 1048 

, compounds, insoluble, in humus. 646 

cyanamid, application with peat. 122 

decomposition by bacteria 345,749 

in soils. 1048 

effect on germination of 

seeds. 537,964 

examination. 527 

fertilizing value. 17,18,231, 

447,538,648,748,749,750,951, ia51 

method of analysis. 218 

sale. 1142 

use in agriculture. 848 

determination. 6,333,435,731,1037,1018 

effect on nitrogen assimilation by plants 1144 

melabollsra. 1000 

nitrate, fertilizing value. 447,449,951 

manufacture. 649,747,748 

poroxld for purifying water.118,340 

phosphate for farm animals. 583.610,894,1001 

salt solution, Investigations. 633 

BUlphid, use in veterinary medicine. 202 

Calculus, urethral, case of. 1189 

Calf cholera, control in Pennsylvania. 1011 

diarrhea, serum treatment. 1015 

diphtheria, notes, U. S. D. A. 86 

feeds, analyses, Ky. 1041 

Wls. 891 
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Calf feeds, feeding value 


meal, analyses, Mass. 1178 ; 

X.J . 276,1101 I 

H.l. 

Vt. 170,1102 

California Cnivcr.sity, bequest to. 1204 

notes. 308, .-iia 

CaUineda tftthuHnaria, notes, Hawaii. 783 

Calorimeter, respiration. 1098 

U. S. D.A. 16."> 

for animals, J^a.... 275 

Calotermes hrouni, notes. 1093 

Calpodes ethlius, notes. 378 

U. S. D.A. 782 

Calves, feeding. 277,1(X)3 

experiments. 795,8514,1103 

Can.. 171,172,178,904 

Kans. 170 

Miss. 278 


immunization against tuberculo¬ 


sis. rm,S05 

skim milk for, Idaho. 387 

Miss. 277 

U. S. D.A.. 716 

sterilized milk for. 1004 

wintering on silage. 277 

Camelina saliva, notes, N. Dak. 240 

Camels, care and management. 691 

Camnula pellucida, notes, U. S, D. A. 782 

rapunculus, culture experiments, 

Mich. 36 

Canadian provinces, now, IJ. S. i). A. 6.37 j 

Canals, loss from, by seepage, Wyo. 299 

Cancer In calves. 908 

fowls. 908 

Candies, analyses. .'576,890,998 

Conn. State. 1097 

N. Dak. 270 

Candoarea.N. Dak., 8oilsurvey,TT.S. D. A.. 740 

Cane sirup, analyses, U. S. D. A. 460 

manufacture, Ala. College. ‘X)7 

IT. S. D. A. 4.'58 

sugar by-products, utilization. 615 

detection in maple products,Vt 219 

Cankerworms, notes. 159,378,784,9*15,1169 

Canna leaf-roller, notes, C. S. D. A. 782 

roots, analyses, C. S. D. A. 351 j 

Canned goods, analyses.. 487, .576 

N. Dak. 270 

Canning compound,composition, N, Dak... 270 

factories in Oregon. 463 

Virginia. 972 

Cantaloupes. (See Muskmelons.) 

Caoutchouc. (See Rubber.) 

Capnodium sp., notes. 376.1084 

Caponizing, methods. 1012 

Caradrina exigua, notes, (^olo. 53 

Caraganaarbortscens,c\\\Xur^.,Vaii . 141 

Caramel, chemical nature .1 . 439 

Caramelan, chemical nature. 4.39 

Caraway, culture, Alaska. 86;i 

(^rbohydrates— 

absorption In digestive tract. 60 

digestion and resorption. 1002 

isodynamlc value. 60 

reaerve, in evergreen trees. 541 


Page. 

Carbon dloxld— 

assimilation by plants. 661 

• determination in air. 830 

excretion as affected by bicycling. 61 

by chickens and ducks. 70 

in relation to body weight.... 614 

in soils.. 444 

production, experiments. 793 

solvent action on phosphates. 114(H^ 

(Tarbon monoxld, determination in air. 831 

^ tetrachlorid, monograph. 733 

Carbureter, description. 710 

Careoyo r nut, analyses. 788 

Carduus rrispus, notes. 1153 

Cnrex cryptocarpn, analysis, U. S. D. A_ 349 

Carnation rust, investigations. 878 

parasite of, Conn. State_ 153 

Carnations, lireeding. 867 

experiments. 770 

culture in India. 1169 

grafting on Sapona ria. 666 

handbook. 666 

sterilization of soil for, Mass.., 259 

Carnegie Foundation, policy of. 1027 

Carnltin in moat extract. 683 

Carpenter bees, notes, XT. S. I). A. 162 

Carpi't iKH'tles, notes. 680,1173 

Me. 994 

Carpocapsa pomonclla. (See (Todling moth.) 

Carrot fly, notes. 783 

soft rot, studies. 983 

Carrots 

analyses. Can. 169 

N. Y. State. 41 

canning. 890 

culture, Alaska. 863 

expcTlinents, Can. 128,854 

destruction iiy rice birds, Tex. 253 

fertilizer experiments, Can. 128 

R. 1. 346 

imsccts affecting. 678 

lime nitrogen for. 538 

varieties. 352 

Can. 962 

Mich. 23 

N. IT. 1155 

Cars, cattle, disinfection with fonnaldehyde. 1016 

Case bearer, notes. 880 

Casein as a butter adulterant. 1109 

affi'cted by digestive ferments.... 682 

rennet. 400 

chemical study. 689 

combination with lactic acid. 1185 

determination as affected by pre¬ 
servatives. 430 

hydrolysis . 683 

in human milk. 687 ' 

milk of different breeds. 1182 

investigations. 1108 

lactates, studies. 607,1185 

preparation and uses. 400 

product, new. 608 

salts, investigations. 613 

Cassava, analyses. 788 

U. S. D. A. 361 

culture experiments, Miss. 236,1056 

hydrocyanic acid in. 165 
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Page. I 


a 

Cassava industry in Reunion. 1149 

roots, unaiyses, Hawaii. 1177 

varieties, U. S. D. A. 351 

Castilloa elmtica, ciiituni cxperiirientN, U. S. 

D. A.t. 351 

Castnia licus, notes. 786,988 

U. S. D. A. 782 

Castor beans, germination as affected by 

tempo rat 11 re. (>53 

proteids of. 635 

Conn. State. 114 

oil Industry, U. S. I). A. 131 

pomace, analyses, Comi. State. 840 

Casuarina torulosa, not(*s. 256 

Catalpa lor railroad tics. 1074 

trees, pruning, Ohio. 1101 

Catarrh, gastro-intestinal, in calves. 1189 

intestinal, in pigs. .*105 

Catarrhal fever in sheep.913,914 

Caterpillar, rod-humped, notes, Me. 994 

Catnip, ciiltim*, Alaska. 803 

Calocala spp., notes, Fla. 479 

CatogenuK rufus, notes. 988 

Cats, mites parasitic on. 57 

Catsup, analyses. 570,085 

Ark. 575 

N. Dak. 270 

Cattle- 

alfalfa for, U.S.D. A. 080 

American, In northern Brazil, U. S. 

D. A. 715 

anaerobic bacteria in intestiiK'.s. 402 

blood examinations. 1114 

breeders’ associations in Switzerland... 094 

breeding. 385 

111. 384 

in Russia, U. S. D. A. 715 

cacti for, U. S. D. A. 00 

cars, disinfection with formaldehyde... 1010 

dipping. 402, 499, 594 

disease, Moltcuo, notes. 85 

Pictou, cause. 401 

diseases, notes. 394 

treatise. 804 

feed, analyses, Ind. 1121 

N. II. 1179 

feeding. 385,894,890,1002 

Ill. ,384,583,584 

expcirlments. 1003,1103 

Can. 174 

Va. 895 

syllabus of lecture on, U. S. D. A 819 

grape pomace for. 05 

Highland, U. S. D. A. 689,1104 

immunization against blackleg. 593 

. Texas fever. 504 

tuberculosis. 84, 

188,294,403,503,805,806,910,1013,1114,1188 
Importation into the Transvaal, U. S. 

D. A. 715 

In Alaska, U. S. D. A. 349 

Australasia, U. S. D. A. 715 

Australia. 1112 

Buenos Ayres, U. S. D. A. 716 

France, U. S. D. A. 716 

Industry in Brazil. 689 

U.S.D. A. 716 


Page. 

(-attle—Continued. 

Industry in Europe, U. S. D. A. 687 

treatise. 170 

inspiration. 500 

Limousin, work performed ])y. 1003 

mange, control. 401 

U. S. D. A. 702 

notes. 1188 

Mendelian character in. 614 

mites parasitic on. 57 

necrosis and suppuration in. 692 

nodular disetase of intestines. 596 

parasitic worms in. 696 

phosphorus poisoning. 406 

plague. (See Rinderi^est.) 

poisoning by beans. 1012 

Homeria miniata . 808 

.1 ohnson grass. 808 

molds. 702 

paint. Conn. State. 190 

Ranunculus sceleratus _ 296 

sorghum, Miss.•. 296 

tobacco. 1191 

prices in Ireland. 305 

score cards for, U. S. D. A. 688 

spraying t». dipping. 503 

stable r. yards for, 111. 684 

* Miss. 1179 

stlllsickriess. 503 

ticks, anatomy. 1096 

conference on. 311 

eradication. 295,500,1172 

La. 404 

Tenn. 189 

U. S. D. A. 1024 

in Arkansas, Ark. 884 

Dutch East Indies. 57 

noU’S. 58,266,879,884,1115,1172 

Okla. 479, .512 

spraying for. 676 

transmission of African coast 

fever by.... 189 

Texas fever by. 58 

Venezuelan, for Cuba, U. S. D. A. 715 

water content of tissues as affected by 

food. 387 

wintering, cost, Miss. 278 

Cauliflower bacterial disease. 48,876 

black rot organism, vitality.... 157 

mildew, notes. 374 

roi, notes. 375 

Cauliflowers, analyses, N. Y. State. 41 

culture, Alaska. 863 

ex|)erlments, Me. 34 

Mich... 36 
In greenhouses, N. J.. 363 

under cheese cloth, 

Can. 140 

tent shade, 

R. 1. 862 

varieties, Me. 36 

N.J. 366 

Ceddomyia destructor, (See Hessian fly.) 

spp., notes. 882,1093 

Cedar apple fungi, studies, Iowa. 374 

apples, notes. 567 

red, growth. 869 
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Page. 

Cedar rust, notes. 157 

treatment, Nebr. 49 

Celery, composition. 1177 

culture, Alaska . 853 

experiments, Mich. 35 

under tent shade, R. 1. 862 

seed selection. 666 

Cellular structures, evolution, U. S. D. A .. 542 

Cellulose, determination In feeding stuffs. 436,528 

digestibility. 1174 

molecular weight. 1039 

Cement for farm purposes. 919 

preparation and use. 195 

Cephaleuros vireacena, notes. 776 

Cephalin, determination. 938 

effect in diet. 792 

in milk. 1108 

Cepfialothecium rosrum, notes. 50 

Ceralitis capitaia, notes. 266,881,1170 

Cercospora citruUina, notes, W. Va. 263 

longipes, notes. 776 

m«/ontA, notes. 473 

nicotiana’, notes. 567 

sp., notes. 877 

thex, notes. 776 

Cereal- 

blights, notes. 873 

coffee, examination. 487 

diseases, notes. 775 

food by-products, analyses, Mass. 1178 

N. Y. State. 490 

foods, U. S. D. A. 1097 

analyses.487,488 

digestibility. Mo. 482 

notes, U. S. D. A. 716 

oil meals, analyses, Wis. 891 

rusts, notes. 873,1077 

parasitism of. 873 

probiems, N. Dak. 1077 

smuts, notes. 776,873 

Cerealine feed, analyses, N. .1. 276 

Cereals, breeding experiments. 756 

culture. 1057 

experiments. 130 

in Alaska, U. S. D. A. 350 

fertilizer exporiraents.6.54,753 

improvement, S. Dak. 544 

lime and magnesia for. 1140 

lodging. 445,ia56 

testing. 332 

varieties, Kans. 1056 

^ {See also specific kinds.) 

Cerebro-spinal meningitis, prevalence In 

Germany. 186 

Chalk and lime, analyses. 230 

effect on barnyard manure. 951 

Chaos acarophila, notes, U. S. D. A. 504 

Chaparral belts of San Bernardino. 45 

Charcoal, analyses, Mass. 229 

wood, analyses. Mass. 229 

Charleston area. South Carolina, soil survey, 

U.S. D.A. 740 

Charlock. {See Mustard, wild.) 

Cheese— 

iHAlyses. 487,488 

bacteria in. 907,1010 


J^amembert, manufacture, Conn. Storrs 79 


Page. 

Cheese—Continued. 

Camembert. manufacture, U.S. D.A. 79,198 
Canadian Cheddar, manufacture. Can.. 179 

cottage, digestibility, Minn. 681 

food value, U. S. D. A. 1C34 

Edam, ripening. 689 

Emmenthal, composition. 4606 

manufacture. 400,498,1010 

fancy types, manufacture. 889 

gassy fermentation. 697 

gdat, manufacture in Norway. 499 

Grana, manufacture. 802 

Hartz, ripening. 291,803 

Holland, analyses. 1110 

making, course for movable schools, 

U.S. D.A. 1199 

experiments. Can. 177,903 

with pepsin. 400 

methods of analysis....*. 733 

nutritive value. 889 

old, analysis. 398 

paraffining, Can. 904 

Parmesan, manufacture. 183 

production in Kansas, U. S. D. A. 716 

proteids, separation. 432 

Can. 834 

ripening- 

experiments. 400 

Can. 177 

fungi in, U. S. D. A. 1186 

In Canada, U. S. D. A. 716 

material. 80 

micro-organisms in. 183,291 

microscopical studios. 400 

notes. 399 

putrefactive bacteria in. 1010 

IlcKiuefort, manufacture. 1010 

sour-milk, investigations. 803 

standards for grading. 80 

Swiss, gassy fermentation, U. S. D. A.. 716 

Wis. 498 

vegetable, notes. 59 

Cheilosia alaskensis, notes, U. S. D. A. 163 

hoodianus, notes, U. S. D. A. 163 

Chelisoches morio, notes, Hawaii. 783 

Chemical laboratories, construction. 613 

reagents, testing. 434 

research in the United States. 611 

Society, American. 611 

Chemistry— 

agricultural, problems in. 611 

progress in... 10,337,633,834,939 

treatise. 435,1036 

analytical methods, uniform. 830 

household. 440 

industrial, development in the South... 611 

organic, text-book. 732 

physiological. 631 

Chermes lariciSy notes.. 475 

Chernozem, fallow culture. 763 

fertilizing. 342 

Cherries— 

analyses, N. Y. State. 41 

blossoming period, Va. 864 

Vt. 1071 

cold storage for.t. 309 

culture in Alaska, U. S. D. A... 849 
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Cherries—Continued. 

culture in Argentina. 662 

fertilization and sterility. 39 

fertilizer experiments, N. J. 364 

nitrate of soda for. 253 

preservation. 768 

ripening period, Vt. 1071 

varieties, Vt.!. 1071 

winter injuries, N. Y. State. 558 

winterkilling, Can. 141 

Cherry bacterial disease, notes. 1165 

brown rot, notes. Conn. State. 153 

diseases, notes, Ala. College. 471 

laurel disease, notes. 569 

scale, notes. 478 

tortrix, notes. Me. 994 

Chestnut flour, nutritive value. 1176 

weevils, notes, U. S. D. A. If2 

Chestnuts, analyses. 165 

growth. 869 

reserve material in trees. 960 

varieties. 769 

Mich. 38 

Chick-pea spot disease, notes. 1162 

peas, culture experiments, Mich. 354 

Chickens— 

brooder house, U. S. D. A. 198 

carbon dloxid excretion. 70 

cotton-seed meal for. 797 

crate feeding. 492 

digestive tract. 1189 

feeding. 70 

experiments, Can. 898 

N. Y. State. 797 

growth and cost of rearing. 797 

immunization against fowl cholera... 208,299 

mineral matter for, IT. 8. D. A. 198 

phosphates for. 1103 

rate of growth. 692 

Sicilian breed, U. 8. D. A. 716 

sleepy disease. 811 

(See also Poultry.) 

Chicle industry in Mexico. 257 

Chicory, fertilizer experiments, R. 1. 346 

Children, immunization against tuberculo¬ 
sis. 805 

underfeeding. 1174 

Children's gardens. (See School gardens.) 

Chiiinit, fertilizing value. 954 

Chilocorus bivulnerua, notes, U. 8. D. A- 265 

CMmarocephala spp., notes. 988 

Chinch bug, false, notes. Miss. 266 

fungus, distribution, Ohio. 512 

notes. 879,989 

remedies. III. 677 

Chinook, effect on climate of Idaho and 

Montana. 638 

Chlorates, determination in sodium ni¬ 
trate. 7,1037 

. Chlorid of lime, analyses. 425 

Chlorin, determination. 641 

distrihution in natural waters. 641 

fumes, effect on plants. 652 

metabolism. 1000• 

requirements by man. 62 

Chloroform^ effect on dry seeds. 541 

Chlorophyll, assimilation, Investigatb ^. 21 


Page. 

Chlorophyll, sensitiveness. 651 

Chlorops tteniopus, notes. 676 

Chocho, canning. 768 

Chocolate, analyses. 488 

Conn. State. 1097 

methods of analysis. 336 

Cholesterin in milk. 833 

ChoUa, feeding value, Ariz. 490 

Chops, analyses. 382 

Chrysanthemum disease, notes. 377 

Chrysanthemums, analyses. 770 

culture. 770 

Mass. 255 

Chrysompkalus didyospermi minor, notes.. 54 

Chrysomyxa kimalense, notes . 1086 

Chrysopa microphyn, notes, Hawaii. 783 

Chrysophlyctis endobiotica, notes. 777 

Chum, new centrifugal. 78 

Churns, tests. 78 

Can. 903 

Chutney, manufacture, Hawaii. 1155 

Cicada nigriventris, notes. 020 

Cicada, periodical, broods in 1906, U. S. D. A. 1089 

Cicadas injurious to cotton. 991 

notes, Ky. 1171 

Mont. 477 

Cider, analyses. 576,1070 

examination. 890 

manufacture. 401 

second-pressing, detection. 428 

sweet, preservation, Oreg. 972 

Cigarette beetle, notes. 678 

Hawaii. 785 

remedies, U. S. D. A. 782 

Cinchona tree, culture in Java. 257 

Cinnamon, analyses. 998 

sugar in. 1135 

CUeUus spp. in Nevada, Nev. 158 

Citrate magnesia mixture, Wagner, tests.. 6 
Citric acid, extraction from lemon waste... 401 

in milk. 696 

Citrus fruit decay, causes. 663 

diseases, notes. 50 

fruits, culture in Argentina. 662 

Gulf States, U. 8. 

D. A. 767 

Hawaii, Hawaii.... 767 

Porto Rico, U. 8. 

D. A. 351 

hybrid, La. 1070 

new, U. 8. D. A. 142 

(See also Oranges, Lemons, 
etc.) 

Cladius pectinicornis, notes. 163 ' 

Cladosporium fulvum, notes, Vt. 1077 

Clasterosporium carpophilum, notes. 50 

Clavioeps, inoculation experiments. 777 

Clay, absorption of water by. 110 

analyses, Ky. 1041 

Climate- 

effect on composition of cotton seed — 612 

wheat, Nebr... 246 

plant growth. 532 

sugar beets, U. 8. D. A. 457,540 

of Argentina. 11 

Baltimore, Md. 531 

Canada. 630 
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Climate—Continued. Page. 

of oast central Washington. 91 

hot countries.939,990 

Idaho. 440,038 

KIraiKjriey. 039 

Madison, Wls., U. S. JJ. .\. 941 

Mauritius. 039 

Montana. 223,038 

Naples. 1130 

Reno, Nev. 440 

the Pacific (’oast. 941 

Sahara. 1043 

'I's’aldani. 039 

relation to crops, II. S. J). A. 15,942 

forests. 015 

Climatological dictionary for the TTnited 

States. 039 

Climatology at National Irrigation (’on- 

gress. 038 

of Coast De.scrt of Peru. 038 

Haiti, U. S. D. A. 1042 

Hawaii, r. S. 1). A. 037 

Jnvisy. 440 

Natal. 039 

treatise. 735 

tropical, outlines. 939,999 

(Sfe also Meteorology.) 

Clinopleura meUtnoplcura, remedies. Cal_ 1089 

ClisiocamiHi frag His, notes. 782 

Clostridium pasteuriauum , distribution.,.. 118 

fJlothcs moths, notes. 1173 

Cloialiness, relation to bar(»metrl»! j)r<*ssuro. 338 

Clouds, formation. 1044 

stniKllng, in North (’aroiinu, IT. S. 

T). A. 7.35 

studios. 1044 

Clover- 

analyses, Mich. 3,55 

Wls. 25 

as a green manure,, (’’an. 128 

crlm.sou, as a cover crop. Can. 140 

culture experiments. ;i52 

Mich. 3,54 

notes. 130,547 

S. C. 132 

root system, N. Dak. 23 

culture experiments. 701 

Mich. 1147 

N. Dak. ;i,55 

S. Dak. 1059 

Wis. 25 

cutting at dillerent dates. 905 

diseases, notes. 507 

Egyptian, notes, Miss. 2.3fl 

S. C. 132 

fertilizer experiments. 130,3.30,9.52,1057 

Can. 128 

111. 350,302 

Mass. 235 

Ohio. 1141 

flower midge, notes, U. S. I). A. 1089 

germination as aflccto<i liy temperature. 653 

hay, energy value. 1001 

U. S. D. A. .579 

feeding value, Pa. 380 1 

preparation for fceiiing, III. 385 

inoculation experiments. 950 

Can. 950 


Clover - Continued. Page. 

J apan, culture experiments, Mich. 354 

lime for, U. 8. D. A. 716 

nitrogen for. 538 

meal, analyses, Mass. 1178 

• red, culture experiments. (Tan. 128 

from various sources. Mo. 26 

root system, N. Dak. 23 

seed from different sourt'os.N. Dak. 236 

root borer, notes, U. S. D. A. f 1090 

loots, analyses, Mass. 229 

seed, adulteration, U. S. D. A..547,1149 

alsike, digestibility. Mass.,. 276 

' chalcis, notes, U. S. I). A. 1089 

t‘xamination. 45,764 

Vt. 241 

seeding experiments. 964 

with nurse crop. 756 

varieties. 543 

water requirements. 5.34 

Colo. 753 

Club root, treatment. 671 

Clupcin, cleavage products. 114 

Cnictis spp.. notes. 1153 

(Toal ashes, analyses, K. 1. 847 

lignite, analysis, N. Dak. 302 

tar colors in foods. 788 

Cob a.shcs, analyses, Mass. 1143 

Coccidiosis, intestinal, in cattle. 190,1015 

Coccindla repanda, notes, Hawaii. 783 

Coekroacbos, remedies. 1094 

C’oooii. analyst's. 488,576 ’ 

curing. 975 

damaged, analyses, Mass. 1143 

inctliods of analysh'. :'3C 

Cocoannt beetle, notes. 268 

bud disease, treatment. 51 

rot, notes. 986 

treatment. 877 

cake, analyses, N. J. 276 

feeding value. 901 

industry in the Philippine Islands 147 

meal, analy.scs, Hawaii. 1177 

feewling value. 687 

spoiled, effect on goats and 

sheep. 1001 

oil, detection in butter. 9, 

697,834,9.38,11.34 

palm bud rot, notes. 158,1084 

(’ocoanuts, analyses. 1074 

in the Philippine Islands. 1071 

Cwlling moth in Yakima Valley, Wash. 267 

notes. 159,988,990,095,1169 

Ariz. 1091 

Ark. 971 

Can. 160 

Mont. 206 

Ohio. 267 

Wash. 266 

remedies. 267,786 

Cal. 991 

Idaho. 1076 

Ind. 1066 

Mass.r. 266 

N. J. 378 

U. 8. D. A. 991 

studies, Colo. 

Caepophagtui echinopwy notes . 786 















































































































INDEX OF 8UBJE0TB. 


1249 


Pago. 


Cofea excelsa, notes. 369 

macJaudi n. sp., description. 468 

Coffee - - 

active principles. S89 

analyses, Conn. State. 1097 

caflelnlree. 1098 

cand led, exam inat i on. 59 

culture in Cuba. 880 

Porto Rico, U. S. I). A. 351 

diseases, notes. 776 

insects affecting. 880 

leal blight, notes. 569 

fungus, description. 157 

miner, studies. 880 

spot, notes. 880 

methods of analysis. 429 

new, from Africa. 369 

stimulating properties. 790 

tannin content. 889 

wild, in French Guinea. 468 

Cold storage for butter, (''an. 178 

cheese, Can. 177 

creameries. 1185 

food products. 369 

fruits. 165,6)63.768,1126 

nursery stock. 467 

plants. 369 

vegetables. 1()5,663 

treatise. 920 

wind of October 24,1904. 116 

("oleus, edible species. 867 

Coli bacillus. {See BacilUis coU communis.) 

Collards, culture exi)eriincnts, Mich. 35 

Colleges. (See Agricultural colleges.) 

Colletotrichum falcatum, notes. 776 

gl<r.osporioi(les, notes. 50 

gossypiitUnies . 672 

incarnatum, notes. 1085 

lagenarium, notes, W. Va... 263 

lindemutfiianwm, notes. 1162 

lineoln, notes. 154 

sp., notes. 37.5,.567,775 

Colloidal substances in soils, isolation. 119 

Colocasia antiquorum esculentum, analysis, 

U. S. D. A. ;i5I 

Colocasia flour, analyses. 788 

Colorado College, notes. 200,1123 

Plains Substation, report. 1201 

Station, financial statement. 1201 

notes. 200,;«)8,606,92.5 

report of director. 1201 

Coloring matter, detection in foods. 833 

effect on digestion. 888 

in foods. 427,437,788 

Ky. .380 

U. S. D. A. 788 

Colors, repertoire. 469 

Colostrum, composition. 398,905 

human, cellular elements in.... 180 

secretion, studies.. . 

Columbine borer, notes. 783 

Commelina nudiflora, analyses, Hawaii- 1177 

Commercial products, methods of analysis. 832 

Compass, variation, determination, U. 8. 

D. A. 636,737,1042 

Composts, preparation. 122 

Concrete for farm numoses. 919 


Page. 


Concrete mixing.... 1121 

preparation and use, U. 8. D. A .. 709 

treatise. 195 

Condiments, active principles. 889 

analyses. 576 

effect on artificial digestion... 888 

methods of analysis.^ 832 

value in the diet. 271 

vegetable microscopical exa mi- 

nation. 938 

Condition powders, analyses, Mass. .581 

N..T. 275 

Confectionery, highly colored, examination. 998 

(’onifer dlsen so, notes. 475 

Coniothyrium mrnsdor/flsn, notes. 674 

Conjunctivitis, contagious, in cattle. 701 

('Connecticut 

(’ollcge, notes. 99,717,025 

State Station, financial statement.... 198,923 

notes. 99,200,1203 

Siorrs Station, notes. 99,2(X),925,1025 

('onsumors' fancies, XT. S. 1). A.. 198 

('ooking, changes during. 487 

contest in Nebraska. 520 

in the ficUl. 999 

principles of. 684 

without fire. 787 

Cooks, anny training school for. 787 

(Cooperative Experiment Assoiaotion of the 

Greal Plains Arca. 1125 

Copper¬ 
as an algicide and disinfectant, U. S. 

D. A. 12 

bactericidal action. 11.37 

Center Station, report, U. S. 1>. A. 350 

determination in water. 613 

effects on man. 578 

fungicides, adherence. 674,675 

effe^d on plants. 1086 

salts, effect on leaves. 375 

in irrigation waters. 013 

sulphate, adulteration. 1087 

analyses. 9,38 

and lime for destroying mos¬ 
quito larvie. .57 

effect on plants. 20 

for destroying alg®. 642 

purifying sewage.».. 11.36 

treating water supplies... 12, 

.339,642,738,944,1046 

Cordyhne terminnlis, analyses, Hawaii. 1177 

Corn, acclimatization, Nebr. 6,58 

analyses. Pa. 276 

of individual stalks, N. 

Dak. 243 

and rob feeds, analyses. 382 

meal, analyses. Fia. 490 

N. J. 1101 

oat feeds, analyses. 382,1101 

Mass. 1178 

Vt.169,1102 

Wls. 891 

oats, analyses, Wls. 891 

rape silage, analyses, Can. 160 

aphis, notes. 266 

as a forage crop. Miss. 

billbugs, notes. 
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Com bran, analyses. 

Page. 
. 1101 

Mass. 

. 1178 

N. J. 

.. 276,1101 

N. Y. State. 

. 400 

K. I. 

. 847 

breeding experiments Ill. 

. 26 

value of, Oh'o. 

. 548 

British market for, U. S. D. A .. 

. 1122 

canned, examination. 

. 890 

contest in Georgia. 

. 1028 

Indiana. 

. 623 

Nebraska. 

. 520 

culture. 

... 1.31,856 

Ohio. 

. 512 

Okla .*... 

... 454,512 


experiment station work, U. S. 
D. A. 


356 


experiments.352,545,855 

Ala. (’ancbrake.. 1061 
Ala. (’ollego.... 066 

Ala. Tuakegoe... 455 

Kans. 130 

Mich. 1147 

Miss.236,1^56 

N. Dak. 237 

Nebr. 657 

Ohio. 1150 

for silage, (’an. 127 

in Virgiiva. 548 

digestibility. 1002 

earworm notes. 676 

evolution of ear. 757 

exports, U. 8. D. A. 602 

feeding value. 802 

fertilizer experiments. 18,330,448 

Ala. (’ollcgp. .. 066 

(3a. 1060 


III. 356,362,534 

Mass. 234 

Miss. 235,1055 

N. J. 344 

Ohio. 1141 

U I. 346 

fodder, analyses, Can. 169 

digestibility. Can. 803 

Mass. 279 

germination as affected by tempera- 

. ture. 653 

tests, Ind. 857 

Iowa. 756 

U.a. D. A. 1060 

growing area, extension, U 8. D. A.. 412 

improvement. Conn. State. 857 

Ind. 857 

Mich. 1060 

insects affecting. 266,879,990 

Ill. 677 

judging. 545 

maggot, notes. 879 

U. S D. A. 990 

maturity, studies. 966 

meal, analyses. 788 

Conn. State. 1100 

Mass. 1178 

Me.63,1178 

N. J.2W,1101 

R. 1. 276 


Com meal, analyses, Wia. 

Page. 

801 

detection in sausage. 

.. 576 

. energy value. 

.. 1001 

U. S. D. A. 

.. 579 

feeding value, Pa. 

.. 880 

for calves. 

.. 894 

oil-cake meal, analyses. 

.. 583 

outline for study of. 

923 

planting, Ind. 

867 

popping. 

.. 465 

preparation for feeding, Ill. 

.. d86S 

^ preservation during transportation.. 1170 

root aphis, notes. 

619 

. Ill. 

677 

louse, notes. 

879 

system, N. Dak. 

23 

worm, notes. 

, 52,879 

southern, notes. Miss. 

266 

roots, absorptive capac ty. 

.. 652 

rotation experiments, R. I. 

862 

rust, notes. 

.. 1077 

score card for, N. Dak. 

241 

Ohio. 

.. 548 

seed, adaptation, U. S. D. A. 

.. 1024 

handling, U. 8. D. A. 

.. 1024 

notes, U. 8. D. A. 

.. 198 

pedigreed, Ohio. 

548 

selection. 

666 

Ala. College. 

.. 966 

Iowa. 

.. 756 

Ky. 

.. 1149 

Md. 

.. 658 

Nebr. 

.. 65^ 

R. I. 

.. 858 

and care, U. S. D. A 

. . 548 

testing, Ohio. 

... 612 

seedlings as affected by hydrochloric 

acid. 

.. 966 

shading. 

.. 1128 

silage, cost of production, Can.... 

.. 127 

digestibility, Can. 

.. 893 

Oreg. 

65 

effect on flavor of milk, III. 

71 

feeding value, Va. 

.. 896 

smut, notes. 

.. 948 

Okla. 

.. 512 

propagation. 

.. 1205 

stover, feeding value, Nebr. 

.. 688 

Va. 

895,000 

studies. 

.. 306 

value m milk production. 

.. 183 

variability, testing. III. 

.. 857 

varieties. 

.. 352 

Ala. College. 

906 

Can. 

853,962 

Qa. 

.. 1060 

Idaho. 

.. 1060 

Ky. 

356,1140 , 

Mich. 

23 

Mias. 235,1055,1056 

J. 

... 353 

N. Dak. 

. 237,238 

Nebr. 

... 657 

Ohio . 

... 1160 

U. 8. D. A. 

... 196 

Va. 

... 855 

for silage. Can. 

... 854 
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Page. Page. 

Corn, water requirements. 766 Cotton—Continued. 


Colo. 753 

Corn-wheat,” analyses, N. J. 276 

Corncobs, charred, feeding value. 1054 

fertilizing and fuel value. 1054 

Cornell University, notes. 215, 

300,414,514,718,1026,1124,1203 

Cornstalk disease, notes, U. S. D. A. 702,1115 

Cornstalks, enzyms In, U. S. D. A. 702,1115 

Cortidum chryaanthemi, description. .377 

Coryneum beyerinckii, notes. 569 

Corynospora mazei n. g. and n. sp., notes... 49 

Coryza, contaeiious, immunization.1192,1193 

treatment. 402 

Coshocton County, Ohio, soil survey, U. S. 

D.A. 740 

C 088 U 8 ligniperda, notes. 1002 

Cotton— 

anthracnose, notes. 472,672 

black boll notes. 472 

boll weevil- 

control, U. S. D. A. 161 

eating by birds, IJ. 8. D.A. 476 

in Texas. 991 

monograph, U. 8. D. A. 161 

notes. 572 

present status, U. 8.1). A. 161 

remedies..'»72,99l 

symposium. 619 

bollworm, monograph, U. S. D. A. 160 

notes. 879,989 

Can. 160 

Miss. 266 

N.J. 378 

remedies. 52 

caterpillar, notes. 52,572 

remedies. 572 

contest in Georgia. 1028 

crop of Georgia, statistics. 539 

reports, U.S.D.A. 4.56^511,924 

culture, Okla. 454,512 

experiments. 548,754,758,963 

Ala. Canebrake. 1060 

Ga. 1001 

Miss. 236,1056 

in Argentina. 131,7.58 

Australia. 967 

East Africa. 758 

Egypt. 1062 

Guatemala, U.S.D.A. 131 

diseases, investigations, U. S. D. A. 161 

notes. 672 

exports, U. S. D. A. 602 

fertilizer experiments. 28,758 

Ala. Canebrake... 1061 

Ala. College. 1150 

Ga. 1061 

Miss. 235,1055 

hull ashes, analyses. Conn. State . 846 

hybrid varieties. 963 

insect, Mexican, notes, U.S.D.A. 782 

insects affecting. 785,991 

U.S.D.A. 160,879 

leaf spot, notes. 472 

mildew, notes. 472 

notes. La. 1066 

nroduction. statistics. 1197 


rod spider,notes,U.S.D.A. 782,785 

root rot, notes. 4.5,377 

rust, notes. 472 

Miss. 235 

seed, analyses, Fla. 490 

cake, feeding value. 10a3 

for cows. 1005 

Indian, feeding value.65,67 

composition a.s affected by climate. 612 

compost, analyses. Conn. State_ 846 

Mass. 1143 

composting. 122 

distribution, U.S.D.A. 659 

fe^. analyses. 382,58:1,1101 

Me. 1178 

Pa. 276 

for cows, Okla. 512 

hulls, analyses. 1101 

ash analyses. Mass. 1143 

feeding value, Miss. 1179 

bitheUnite<i Kingdom,U S.D.A. 711 

meal, analyses. 382,451,583,1101 

Can. 169 

Conn.State. ... 846,1100 

Fla. 490 

Ky. 1041 

Mass... 229, .582,1143,1178 

Me.63,1178 

N.H. 1179 

N.J. 276,1101 

N.Y. State. 490 

Pa. 276 

R. T. 276,847 

S. C. 122,746 

Vt. 169,170,1102 

Wls. 891 

comparison of grades, Mo ... 64 

digestibility. 893 

Me. 64 

elloct on health of animals, 

Wash. 280 

lard. 69 

Wash. 220 

feeding value. Miss. 1179 

Va. 895,900 

Vt. 1106 

fertilizing value. Miss. 236 

for cows, Pa. .586 

S.C. 798 

pigs, U. S. D. A. 1122 

poultry. 797 

nitrification in soils, N.C— 344 

spoiled, effect on goats and 

sheep. 1001* 

oil content. 794 

detection in lard, U. S. D. A_ 114 

Halphen test. Wash. 220 

industry in the South. 613 

products for pigs, Ark. 280 

statistics. 1197 

treatise. 185 

statistics. 658 

upland, origin, U.S.D.A. 131 

varieties. 9fli7 

Ala. Canebrake. 1060 

Ala. Tuskegee. 456 
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Cotton—(Continued. 

varieties, Oa. 

Miss.miOr>.5,1056 

warelumses for. 

waste, analyses, Mass.22i^ 114H 

comiKist, Hiialyses, Mass. 229 

weevil-resisting adaptations, U. S. I). A. 7H7 

worm, notes. •'>2 

yield as a(fwitod by weather, U. S. D. A. 131 

Cottonwood (Iiseasc, notes, Mont. 451 

h'af beetle, notes, Ky. 1171 

Couch grass, we.stern, notes, VVyo. 240 

Coumarln, deteriniiiatlon. 42K 

(?over crops for orchards, ('an. 140, H63 

Me. 973 

Mich. 37 

Oreg. 42 

tobacco, Conn, .state. 13.8 

C.S.D.A. 716 

notes, Can. 141 

Cow manure, analysis, Ky. 1041 

Cowpea hay, curing, U. S. D. A. 98 

f(‘ed ing val ue, Tex... Sltt 

leaf spot, notes, I>el. 47 

seed, notes, C. S. 1), A. 198 

weevil, renuviies, TT. S. 1). A. 7H2 

Cowpoas, analyscs, Hawaii. 1177 

Mich. 3.5,5 

as a forage erop, Miss. 1056 

(!omp(»sltion as afTected by root 

tnbereules, Mieb. 13^1 

culture, Okla. 4.54,512 

experiments. 754 

Mieb. 3.54 

Miss. 239,10.55 

fertilizer experiments. Ill. 356 

varieties, Mieb. .3.'’*4 

Miss. 2:t5 

S.C. 132 

Cow pox, notes. 912 

Cows, apple pomace for, Ma.ss. 286 

Iwdding for, Md. .395 

U.S. 1). A. 710 

Brown Swiss, nxjords. 094 

cacti for, U. S. D, A. 

cleaning, effect on yield of milk. 72 

conformation. ,394 

covered yards for, Ill. 395 

U. S. J). A. 1024 

digestion cxperiimmts. 274 

Mich. 382 

Oreg. 05 

distillery pulp for. 492 

dual purpose. 804 

fastenings for, 111. 395 

feeding, Can. 179 

Mich. 1005 

and care. .394 

oxi)erlments. 395,901,902,1005 

Can.178,179 

Kans. 170 

Mass. 582 

Miss. 285 

N. J. 394,900 

Pa. 680 

S. C. 798 

Va. 900 


Page. 

Cows, feeding experlmonta,Vt. 284,1106,1106 

In Belgium. 603 

forage crops for. Pa. 286,901 

CfUcmsey, tests, Comi. State. 179 

in Alaska, U. S. D. A. 349 

Jamaica. 180 

management. 80 

metabolism experiments, Mich.^ 382 

nutritive ratio for, Vt. 1106 

pasturing expfjrlinents, Miss. 286 

poisoning by Ranunculus sceleratus.. 296 S 

sorghnm, Miss. 296 

protection from flies. Mo. 1182 

U. S:D. A. 198 

rations for. 70,384 

Okla. 612 

II. S. D. A. 1122 

records. {Set Dairy herd records.) 

silage for.... 804 

U. S. D. A. 98 

soiling crops for, N. .J. 353, .394 

I'a. 285,901 

Spotted Swiss, records. 694 

stable hygiene. 73 

stables for. Ill. 395 

sterility In, cause and treatment. 911 

succulent rations for, Mich. 382 

sugar for. 71 

tests. 400,1107 

Wis. 903 

at St. Louis Exposition. 902 

tuberculous, virulence of mammary 

gland.. 502' 

milk. 602 

Coyotes, (*conoinlc ndations, U. S. D. A. 159 

Crab apples, blossoming period, Va. 864 

hardy, Can. 145 

Cranberries, culture, U. S. D. A. 412 

freezing. 888 

pre.servation. 865 

Cranberry fungus di.seases, notes, U. S. D. A. 51 

in.s(>cts, notes, N. J. 378 

marshes, irrigation and drainage, 

U. S. D. A. 705 

Crane flies, notes. 989 

fly larvm, notes. 677,678 

Cream- 

adulterated, analysis. 1183 

aeration. 77 

analyses. 676 

care of, U. S. D. A. 716 

at the farm, Wis. 497 

condensed, analyses, N. Dak. 291 

evaporated. 1177 

digestibility. 999 

handling. 179 

of tartar, analyses. 577,998 

method of analysis, Pa. 219 

pasteurization. 183,1000 

preservatives In, Okla. 512 

ripening.77,3^ 

separators, notes, Can. 179 

tests. 400 

Conn. Storrs. 1186 

N.J. 394 

tvnes. 182 
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Cream—Continued. 

testing, Can. 

Conn. Storrs. ] 

Creameries in penraark. 

Creamery cold storage. I 

patrons, payment. Can. 

U. S. D.A.... 
Wis. 

problems. Conn, Storrs. I 

C’rcatln, excretion in men. J 

Creatinin, excretion, studies. 

Credit Foncicr, loans for agricnlturnl enter¬ 
prises. 1 

Cress, culture, Alaska. 

Cricket, Mormon, notes, U. S. D, A. 

western, notes, Colo. 

Crickets, notes. 

Crimson clover, (Sec Clover, crimson,, 

Crop an'as in Argentina, U, S D. A. 

production in Kansas.s.. 1 

reports, N. ,T. 

U. S, D. A.98,51 J,711,924, 1 

in Bombay Presidency. 

publication. 

rotation, effect on soil fertilitj’^. 1 

rotations. (See Kotatlon.) 

Crops, aiuilyses. 

and climates, relations, U. 8. D. A.. 
composition as elTected by soils, Can. 

culture under glass, U. 8. D. A. 

methods of curing. 

nitrogen requirements. 1 

of Russia, U. S. I). A. 

shading, Arlz. I 

tropical and subtropical, culture_ I 

water requirements, U. S. 1). A. 

yield in ndation to- 

climate, U. 8. U. A. 

water soluble plant food in soils, 

U. S. D. A. 

Crown gall, investigations. 

nok^s.518,; 

Ga. 


P^. 


Cucumbers, culture csxpcrlments, Mich. 36 

fertilizer experiments, R. I_ 404 

forcing experiments, N. Y. Cor¬ 
nell. 403 

8e,ed selection... 066 

spraying, 8. C. 778 

sterilization of soil for. Mass.. 259 

varieties, N. If. 1165 

S. C. 132 

Cucurbit leaf spot, notes, Del. 47 

wilt, notes, Mich. 471 

Cucurbits, composition of fruits. 1170 

Culcx. (See Mosquitoes.) 

Cultivation, methods of, (!un. 129 

Cultiv'ators, descriptions. 920 

Culture nu'dia for bacteria. 590,850 

Curd in Emmenthal clutrse making, compo¬ 
sition. 1109 

Currant diseases, key for, Can. 154 

notes, Okla. 004 

Gkrosporiiim disease, notes. 50 

mite, notes. 989 

sawlly, notes. 989 

Currants, analyses, N. Y. State. 41 

culture, Okla. 064 

fertilization and steillity. 39 

fertilizer experiments, N..I . 304 

varieties. Can. 803 

Pa. 254 

Custard apples, culture on Florida Keys... 1071 

Cutworms, notes. 078, 7 h:1, 1093 

Can. 100 

Colo. 53 

Ifawaii. 785 

U. 8. D. A. 100,879 

remedies. Can. 102 

Cyananiid, examination. 527 

method of analysis. 218 

Cyclone of October, 1905, U. 8. D. A. 1041 

Cyclones ami anticyelones, notes, U. 8. T>. A 939 
of Europe and North America, U. 8. 

D. A. 1042 

Cyllene robinin’, uoiQa . 1171 


Crude fiber. (See Cellulose.) ' Cystopuft candidus, notvs . 1082 

petroleum. (iJee Petroleum.) I Dahlia borer, notes. 783 

Cryoscopy of milk... 530,4,38,734,1134 ! Dairy apparatus, inspection. Conn. State .. 181 


Cfyptococcus fagi, notes. 103 | 

Cryptorhynchus mangiferx, notva . (»8() : 

Cucumber anthracnoae, notes, W. Va. 203 i 

^ bacterial diseases, notes, Can— 154 I 

beetle, notes. 52 

blight, notes. Mass. 259 

W. Va..’ 203 I 

damping off, notes, W. Va. 203 

disease, notes. 48 

diseases, tn^atment, U. S. D, A.. 072 

- downy mildew, investigations, 

Coim. State. 156 

notes, W.Va.. 263 

treatment, 

S. C. 778 

leaf spot, notes, W.Va....... 203 

treatment. 472 

wilt, notes, Can. 154 

Cucunilxirs, analyses, N. Y. State. 41 

» culture. 970 

863 


tests. 400 

appliances, exhibit. 93 

association in Iowa. 183 

Missouri.80,18.3,803 

associatlo ns in O n tari o. 400 

barns, construction, U. 8. D. . 1107 

improvement, III. 395 

buildings, notes. 394 

congress, international. 928 

control associations in Norway. 499 

food, digestibility. Mass. 279 

feeds, analyses, Mass. 1178 

Wis. 891 

glassware. Inspection, Mass. 221 

herd records.,.. 396,586,587,1005 

Can. 179,905 

Miss. 285 

Mont. 494 

N.J. 804 

U. 8. D. A. 350 

Vt.28.5,1107 


Alaska 
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Dairy herd recordB, compilation, U. S. D. A. 693 


keeping, S. C. 905 

herds, improvement. 183,804 

in Illinois, farm tests. 183 

industry in New Hampshire, N. H— 693 

the South, U. S. D. A- 72 

inspection in New Zealand. 908 

institute at Kleinhof-Taplau. 586 

instructors and investigators, asso¬ 
ciation of. 1131,1132 

officials, associations, and institu¬ 
tions, U. a. D. A. 698 

produce law in Queensland. 179 

products- 

analyses. 488,576 

Ark. 57.5 

in the United Kingdom, U. 8. 

D. A. 716 

(piality. 804 

standards for, U. 8. D. A. 183 

show at Chicago. 520 

uten.sll.'j, care of, Kans. 803 

Dairying- 

book on. 1182 

cleanliness in. 179 

cooperative, in England. 182 

in Europe. 804 

Mexico, U, S. D. A. 716 

Queensland. U. S. D. A. 716 

notes. 394 

N. C. .394 

opportunities In. 80 

profit in. 804 

relation to soil exhaustion, N. .T. 394 

simple experiments. 923 

Daisy, Shasta, origin. 250 

Dam and lock, movable, in Mermontau 

Itiver, La. .507 

Jlellc Fourche. 1120 

on East Canyon Creek. 597 

Dams, earth, construction. 918 

Dandelion stem rot. notes. Mass. 259 

Dandelions, analyses, N. Y. State. 41 

destruction, Idaho. 1076 

Darluca filum, notes, Conn. State. 153 

Darnel, seed fungus. 777 

Danyscypha calydformis, notes. 1085 

calycina, notes. 475 

DcUana integerrima, notes, Fla. 479 

Dates, varieties. 1071* 


De Soto Parish, La., soil survey, U. S. D. A. 740 

Deflection to the right, U. 8. 1). A. 7,35 

Delaware College, notes. 717 

Station, notes. 1123 

Demodex phylloides, notes, U. S. D. A. 89 

Dendroctonus ponderoftx, notes, U. S. D. A. ,• 882 

Denitrification, investigations. 17,648 

Department of Agriculture. (See United 
States Department of Agriculture) 

Depressaria nervosa, notes. 678 

Dermatitis, phlegmopous, treatment. 1194 

Deachampsia cxspitoaa, notes, Wyo. 240 

Deamocervu n. sp., description. 988 

Deemodlum, analyses, Hawaii. 1177 

Deuteias, forcing with ether. 563 

Dey, oompoaiUon as allected by meteoro- 
loidcal factors.. 532 


Page. 

Dew, ponds, neolithic. 583 

Dewberries, analyses, N. Y. State. 41 

culture, Okla... 664 

Dewberry diseases, notes, Okla... 664 

Dextrose, determination. 613 

Dhawra seed; germination. 981 

Diaprepes abbreviatua, notes.*.. 785 

Diarrhea, infectious, in calves. 296, lOlB, 1115 

Diaapis pentagona, notes. 52,680 

Diatrxa saccharali8,notM . 52,785 

Dibothriocephalua lotus, synon 3 miy. 378 

Didt, ash-free, studies.,... 684 

effect on composition of urine. 1174 

growth and nutrition. lOOO 

in Cuba. 684 

health and disease, treatise. 579 

typhoid fever. 578 

treatise. 1174 

vegetarian, studios. 792,1098 

treatise_.'.. 888 

Dietaries, discussions. 998 

Dietary for vagrants. 1100 

standards, establishment. 60 

studies in Paris. 684 

Dietetics, handbook. 1097 

in hospitals for the insane, U. 8. 

D. A. 380 

Dif^stion— 

ns affected by alcohol. 613 

work. 585 

experiments, artificial. 887 

with animals. 274 

cows, Mich. 382 

Oreg. 65 

men. 682,999,1097 

Mo. 482 

Minn. 681 

U. S. D. A. 481 

rabbits. 1002 

sheep. 581,893 

Mass.... 274,279,283 

Me. 64 

Pa. 275 

Wyo. 1179 

steers. 230,893,1003 

Can. 892 

gastric, mechanism of. 485 

Digestive ferments, experiments with. 082 

glands, activity as affected by 

foods. 168 

process In Herblvora. 1002 

processes, studies. 60 

tract of chickens. 1189 

Diphtheria antitoxin, transmission to off¬ 
spring. 186 

Diplodia and Macrophoma, relationship... 22 

Diplodia cacaoicola, notes. 876,475 

opuntise, notes. 984 

sp., notes. 776 

Diplosia piai, notes.. 266 

Dipping plants, notes. 401 

Diptera, genera.^. 988 

nematocerous, notes. 784 

noxious, notes.1... 1016 

of Minfiosota. 989 

Minn.t. W 

DipUrocarpua spp., oil of. 1076 
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Page, 

can^num, synonymy. 378 

Dirt, determination in milk. 181,587 

diseases of animals. (See Animal diseases.) 
plants. (See Plant diseases.) 

Disinfectants, methods cf analysis. 425 

Dissipation, atmospheric, coefficient of, 

U.S. D. A. 221 

Distemper in dogs, studios. 703 

treatment.810,1018 

Distillers’ grains— 

analyses. 382 

Me.«3,1178 

N.H. 1179 

* N. J. 276,1101 

Pa. 276 

R. 1. 276 

Wis. 891 

dried, analyses. lioi 

Conn. State. 1100 

Ky. 1041 

Mass. 1178 

N. Y. State. 490 

Vt. 169,170,1102 

composition. Pa. 275 

digestibility, Pa. 275 

for cows. Pa. 586 

Distillery pulp for cows. 493 

slop, analyses, Ky. 1041 

Distomum hepaticum, noten . 406 

lanccolaium , notes. 406 

Ditches, excavating machine for. 300 

Dock false-worm, notes, U. S. D. A. 782 

Dodder, destruction.,. 704 

notes, Ohio. 512 

Dodge County, Ga., soil survey, U. S. D. A. 740 

Dog distemper, studies. 703 

treatment.810,1018 

Dogs, cage for, in metabolism experiments.. 795 

metabolism as affected by radium 

bromid. 79.'^ 

experiments. 490, 

491,684,792,1000,1175 

mites parasitic on. 57 

paralysis of lower jaw in. 917 

salivary secretion. 1001 

Dolichos sp., poisoning of animals by. 1012 

Domestic science, association. 520 

courses in. 327,604,723 

in Great Britain. 102 

rural schools. 196 

instruction in. 604 

scholarship in. 1028 

teaching nutrition in.... 165 

Donada n. sp., notes. 988 

Dourine, notes.81,407 

parasites of. 809 

report on. 296 

trypanosome of. 191 

Drain pipes, cement. 119=3 

Drainage— 

convention in Iowa. 707,10 

damages and benefits in. 707 

for the prevention of frost... .*. 118 

importance in road construction. 707 

In Egypt. 918 

investic^tions, Mont. 506 

U.S. D, A. 408,507.704 


Page. 

DrainagBo-Contlnued. 

law in Iowa. 707 

of earth roads. 1120 

meandered lakes. 707 

protection from frost by. 836 

reclamation of land by. 1 

relation of sedimentation to. 1020 

simple experiments. 714 

studies.92,1019 

tile, N.H. 92 

water, compos ition. 543 

nitrogen content. 1049 

studies. 91 

Dredge, ditching. 300 

Dried blootl — 

analyses, Conn. State. 846 

Mass. 229,1143 

Pa. 229,276 

HI. 847 

Vt. 1041 

availability of nitrogen in, N. J. 344 

fertilizing vahie, Mass. 234 

nitrification. 948 

in soils, N. C. 344 

DrllU, exhibit. 93 

Drop disease, treatment. 672 

Drosophila ampelophila n. sp., descriptioa., 786 

Drought in Ohio Uiver basin. 641 

physiological, in relation to gar¬ 
dening . 21 

relation to forest fires. 638 

Drug plants, wild, in the United States, 

U. B. D. A. 762 

Drugs, analyses. 576 

examination. 890 

Dry farming Invciftigatlons, Utah. 239 

tillage in, Colo. 752 

Dryinldie, notes, Hawaii. 477 

Duck egg yolk, Chinese, analysis. 790 

eggs, notes. 798 

Ducks, animal food for. U. S. D. A. 716 

breeding. 798 

Buff Orpington. 692 

carbon dioxid excretion. 70 

feeding experiments, N. Y. State... 797 

raising, Utah. 392 

wood, raising. 899 

Duomitus ceramicus , notes. 573 

Dust whirl, cold weather, IJ. 8. D. A. 222 

Duty of water. (See Water, duty.) 

Dynamometers, descriptions. 710 

Dynastes tityrus, notes, IAIbb . 266 

Dysdercus spp., notes. 991 

Dysentery, bloody, in cattle. 190 

Earth, temperature in Japan, U. 8. D. A .. 637 

Earthquake of Apr. 4,1905, U. 8. D. A. 222 

Mar. 21,1906, U. 8. D. A.... 11 

* Earthquakes, notes, U. 8. D. A. 222 

observations of, U. 8. D. A.. 736 

of January and February, 

1906,U. 8. D. A. 10 

recent, U. 8. D. A. 637 

Earthworms, changes in soils due to. 744 

Earwigs, notes, Hawaii. 783 

East Africa Protectorate, prospects of set¬ 
tlers . 866 

Echinacea, use In veterinary medicine. 192 
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Echinococcus granulosusy Rynonymy. 378 

Kclampsia, piicrpoml. (See Milk fever.) 

Eclipse, solar, Aug. .‘10,1905, U. S. D. A. 11,222,637 
Eclipses, effect on movement of atmosphere. 532 


Economics, liome. (See Domestic science.) 

rural. (See Rural cxionomics.) 

Edestin, cleavage. 

Education, agricultural. (See Agricultural 


education.) 

industrial, in rural schools. 196 

Egg cases, descriptions. 1004 

industry, statistics, D. S. D. A. 177 

laying competitions, S. D. A. 716 

nowlles, j udging. 685 

powders, composition. 1097 

trade in New Zealand. 1004 

yolk, (’hinese duck, analysis. 790 

food value. .59 

globulin in. 1176 

Eggfrult, (Miltiire on Flornla Keys. 1071 

Eggplant bllglifc, notes, Mich. 471 

disease, notes. 775 

loaf vSpot, notes, Del. 47 

Eggplants, analyses, N. Y. State. 41 

l)rccding experiments, N. J ... 364,861 

crossing experiments, Me. 35 

cultvire experiments. Me. 35 

seed soUxjtion. 666 

Eggs, consumption in CJreat Hritain, Th S. 

I). A. 716 

cooking test. 59 

digestibility. .59 

duck, notes. 798 

fertility, U. S. D. . U22 

guinea, early development. 177 

hatching experiment. 281 

in the United Kingdom, U. S. D. A .. 716 

Incuiiation experiments, Utah. 391 

phosphorescence in. 487 

preservation, N. 0. 392 

prices in I reland. 3a5 

production in Kansas, U. S. D. A_ 716 

winter. 09 

rotten, for food. 685 

spoiling. 790 

testing, N. c:. 393 

for age, i:. S. D. A. 716 

tromatode parasi to in. 1018 

turning during incubation. 1005 

Elbow' joint in cattle, tiibereulosls of. .502 

Elcwtrielty— 

atmospheric, U. S. D. A. 221,222,1042 

after eruption of Mount 

Pel6e, U. a. D. A. 636 

conduction by trees, Mass. 269 

destruction of insects by. 268 

effect on plant growth. 440 

Muss. 259 

use in food analysis. 530 

irrigation. 194 

lettuce culture. 970 

Electrocultnre experiments.’. 963 

Elm aphis, remedies, Idaho. 1076 

Kaliosysphinga, notes, N. Y. Cornell.. 680 

leaf beetle, notes. 268,378 

Ky. 1171 

N. J. 378 


Pago 

Elm leaves, fertlllTslng value. 1064 

scale, notes, Conn. State. 163 

Elytnus mollis, analysis, U. S. D. A. 349 

Emmer, culture experiments, Can_ 126,851,852 

notes, Mich. 23 

Okla. 512f 

root system, N. Dak. 23 

nist, notes. Can.. 126 

varieties. • 352 

Can. 126,962 

N. Dak. 237,238 

ffmpoasca mali, notes, U. S. D. A. 266 

I^ncyrtidae, notes, Hawaii. 783 

Endive, analyses, N. Y. State. 41 

culture, Alaska. 863 

Energy, liberation. 792 

Engine, gasoline tratdion. 816 

steam traction. 710 

traction, for plowing. 93 

Engineering, rural, courses in. 327 

U. S. D. A... 410 

report on. 325 

teaching. 816 

EngiiuHirs, rural, need of. 4 

Engines, agricultural, exhibit. 93 

farm, notes. 815 

hydraulic, description. 410 

pumping, treatise. 81.5 

Enteritis, hemorrhagic, in cattle. 100,701 

tubercular, in cattle. 10T3 

Entomological Society of Ontario. 782,988 

Washington. 988 

types, care of. 020 

Entomology, bibliography, U. S. D. A. 1088 

economic, in Hawaii. 620 

place in biology.... 619 

exhibit at Portland Exposi¬ 
tion, tJ. S. D. A. 1096 

teaching. 160 

treatise. 1088 

Entomoscelis adonidis, notes, Can. 160 

Entomosporium maculatum, notes. 985 

Knzyin, cytolytic, studios. 983 

in tea leaf. 254 

protoolylle, in the sple^en. 486 

Enzyinsln cornstalks, U. S. D. A. 702,1115 

mhk. 801 

proteolytic, in beans. 850 

plants. 642 

Ephemeridm, notes. 784 

Kpicserus ravidus, notes. 676 

Epicometis hirta, notes. 990 

Eplco tyl of beans and peas, regeneration... 19 

Epilachna borealis, notes, U. S. D. A. 782 

Eplpyropidtt*, notes, Hawaii. 477 

Epitrix pnrvula, notes. 678 

Eragrostis pilosa, analyses. 1178 

Erepsin, distribution. 850 

investigations. 760 

Ergot as an ubortilacient. *1189 

Ergots, inoculation experiments. 777 

Eriocoma cuspidata, notes, Wyo. 240 

Eriopeltis festucse, notes, Can. 160 

Me. 785 

Eriophyes avellanx, notes. 673 

gossypii, notes. 785 

riJbis, notes. "680 
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Brotia lanata, notes, Wyo. 240 

Sruca 8<Uiva, culture experiments, Mich_ 36 

Erysiphacese of Washington:. 373 

Erysiphe graminis, culture experiments_ 873 

Erythrina umbrosa, notes. 376 

Erythrocytes, relation to milk production . H07 

Esophagus, tumors of. 1011 

Espy, James P., biographical sketch, U. S. 

D. A. 1042 

Estrum, effect on composition of milk. 180 

Ether, effect on dry seeds. 541 

forcing of plants by. 663 

rhubarb by, U. S. D. A... 716 

vt. a^o 

Eucalyptus amygdalina, notes. 256 

Eucalyptus barks, analyses. 565 

screens as fire protection belts. 258 

EudemU botrana, remedies . 1170 

Eugenia jambosa, analyses. 788 

Eulecanium foUomi, notes. 988 

Eulophidffi, notes, Hawaii. 783 

Euonyraus, Japanese, carbohydrates in.... 541 

ringing. 467 

Euthrips nicotianx, notes, U. S. D. A. 1000 

Evaporation from soils. 445 

U. S.D.A. 15 

observations, U. S. D. A. 12 

Evaporometor, Plche, U. S. D. A. 636 

Evergreens, culture. 868 

notes. Kans. 147 

“Everlasting” flower, origin. 

Exanthema, vesicular, in cases of dourine.. 296 

Excavating machine for ditches. 300 

Exoascus deformans, notes....’. 157,673 

.sp., notes. 1166 

[ Taphrina] pruni, notes. 673 

Exosporina laricis n. g., notes. 51 

Experiment- 

association of the Great Plains area.... 1125 

farm at Nairobi. 855 

farms in Natal. 415 

station- 

agricultural chemical, at Vienna.... 821 

apprentices in Ireland. 206 

at Hccleaka. 867 

Kleinhof-Tapiau. 586 

lor tea culture in India. 822 

in South Australia. 205 

publications. 1202 

editing. 211 

Record, abbreviations used in, XJ. S. 

D. A. 307 

changes in. 5 

sugar, in Peru. 927 

Swedish moor. 10 

work, aim. 209 

stations— 

appropriations for. 317,321,322,725 

demonstration work. 328,331 

duties and responsibilities of. 321 

exhibit at live-stock exposition. 420 

St. Louis. 324 

fruit, in Ontario, Can. 661,972 

In Cape of Good Hope. 619 

Europe. 631 

France. 610 

7290-O6-~->4 
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Experiment—Continued, 
stations—continued. 

in India. 627 

New Zealand. 963 

Russian Poland. 609 

organization lists, U. S. D. A. 716 

statistics, U. S. D. A. 922 

work and expenditures, U. S. D. A.. 412 

(See also Alabama, Alaska, etc.) 

Experimental farm at Nangcenan. 822 

Burdwan, report. 855 

Dumraon, report. 866 

Wagga, report. 454 

farms in Bombay Presidency 963 
Central Provinces.. 754 

fruit farm, Woburn, report.. 560 

sugar farm, Samalkot, report 859 

Exports, agricultural, U. S. D. A. 98,601 

of forest products, U. S. D. A_ 601 

Extaiosoma tiaratum, notes. 882 

Factory waste, analyses. Mass. 1143 

Fallowing, bare. 446 

effect on soil. 24,1049 

experiments. 753 

summer, in dry farming, Colo... 75 

notes. Can. 129 

Fanning mills, new driving gear. 710 

Farcy. (See Glanders.) 

Farm buildings, construction. 815 

machinery. (See Agricultural ma¬ 
chinery.) 

mechanics, instruction in. 96 

practical. 206 

model, U. 8. D. A. 963 

plant, model. 814 

products, exports and imports, XT. 8. 

T). A. 98 

trade statistics, U. S. D. A. 601 

sanitation, books on. 1024 

Farmers'— 

Institute Workers— 

Association. 416 

U. 8. D. A. 306,410,1198 

institutes— 

in Ohio, Ohio. 1022 

legislation concerning, XJ. S. D. A... 716 

report, XJ. S. D. A. 410 

Farmers, land-owning, in England. 96 

Farming. (See Agriculture.) 

Farms, irrigated, size of. 813 

Farmyard manure. (8cc Barnyard manure.) 
Fasting, effect on respiratory exchange — 486 

liberation of energy in. 792 

Fat, determination— 

centrifugal method. „. 336 

in butter. 529,834 

infant and Invalid foods. 336 

milk. 9,77,114,220,336,437,496, 

529,733,833,937,1006,1040,1041,1134 

Conn. Storrs. 1186 

seeds. 1040 

methodf. 629 

saponification method. 336 

Fat digestion in the stomach. 683 

identification of artificial color in. 114 

in food, transformation into milk fat.. 1006 

production from proteiclB,,,,-,,..^. I. 
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Fat rancidity. 

saponification by ammonia. 114 

Fatigue, toxin *nd antitoxin of. 486 

Fats, absorption in digestive tract. 60 

chemistry of. 1040 

cold test. 429 

iodin absorption, Pa. 220 

isodynamic value. 00 

titer test. 428 

Fatty acids, drying.•. 428 

volatile, studies. 697 

Faucet for drawing milk. 799 

Feces, ash constituents. 272 

examination. 487 

mucin content. 272 

uric acid in. 793 

Feed cutter, notes. 816 

Feeding experiments at Rothamsted. 543 

methods, Vt. 285,1106 


(See nho ("ows. Pigs, 
etc.) 


principles of. 277 

standards. 384 

Feeding stuffs— 

adulteration. 64,382 

analyses. .529,793 

Can. 169 1 

Hawaii. 1177! 

Ky. 1041 j 

Pa. 276 

R. 1. 276 ' 


interpretation for farmers. 939 , 

unification of terms for. 332 i 

condimental, U. S. I), A. 716 I 

analyses. Mass. 581 j 

Me. 63 1 

N. .T. 275 I 


effect on milk secretion... 70 

use. Ill. 584 

decomposition by micro-organisms.. 687,1001 

digestibility, Can. 179 

effect on milk.... 180,286,305,396,694,902,1106 

U. 8. D. A. 198 

Vt. Iia5 

water content of tissues. 387 

in Jamaica. 892 

inspection— 

and analyses, Conn. State. 169,1100 

Fla. 489 

Mass. 582,1178 

Me.63,1178 

N. H. 1179 

N. J... 276,1101 

N Y. State. 490 

Vt. 169,170,1102 

WIs. 64,891,892,1179 

in Florida. 490 

France. 830 

Italy. 1102 

Maryland. 583,1101 

North Carolina. 382,1101 

law, WIs.64,1179 

in Great Britain. 451 

North Carolina. 382 

lawfl, iinilorm. 323 

lime content. 894 
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Feeding stufls—Continued. 

methods of analysis. 528 , 

micros(‘opic examination. 1001 

Vt. 170 

mixed, analyses. 382,583,1101 

Can.!. 139 

Conn. State. 1100 

Fla. ^90 

Mo. 1178 

N. J. 276,1101 

N. Y. State. 490 

' Pa. 276 

R. 1. 276 

Vt. 170,1102 

nonproteid nitrogen compounds in. 1179 

nutritive value, determination. 628 

phosphoric acid content. 894 

proprietary, analyses. 583,1101 

Can. 169 

Conn. State. 1100 

Me.63,1178 

N. Dak. 276 

N. J. 276,1101 

N. Y. State. 490 

Pa. 270 

R. 1. 276 

Vt. 170 

relative values. Pa. 380 

standards for. 426 

succulent, investigations, Mich. 382 

utilization. 491 

value in Denmark. 64 

weight of, U. S. D. A. 98 

(See alco specific kinds.) 

Feeds. (See Feeding stuffs.) 

Feldspar as a source of potasli. 842,848 

Fence wire, corrosion, U. 8. D. A. 816 

Fennel, effect on dlge.stibn. 70 

milk B(?cretion. 70 

Fenugreek, culture experiments, Mich. 354 

effect on digestion. 70 

milk secretion. 70 

Ferment, fat-cleaving, in the stomach. 683 

Ferments, digestive, experiments with. 682 

(See also Enzyms.) 

Fertilizer- 

experiments- 

cooperative, in Carinthia. 753 

Sweden. 654,846 

methods of conducting. 648 

(See also special crops.) 
factory sweepings, analyses, Conn. 

State. 846 

industry in the South. 1052 

law, Cal. 1051 

La. 347 

Mich. 639 

Miss. 347 

W. Va... 230 

WiB.19,1144 

in Great Britain. 461 

Ohio. 847,1144 

Porto Rico. 205 

laws in Georgia. 539 ' 

uniform. 323 

legislation.. 434 
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Fertiliser—Continued. Page. 

mixtures, notes, U. 8. D. A. 198 

requirements of soils. (See Soils.) 

standards. 434 

Fertilisers— 

action as affected by rainfall. 1140 

analyses. 10,230,451,847,1051 

Pa. 229 

Vt. 221 

unification of tenns for. 332 

effect on endosperm of wheat and bar¬ 
ley. 24 

reaction of soils. 431 

retention of bases by soils. 1048 

home mixed, analyses, Conn. State. 846 

mixing, U. S. D. A. 98 

in Bavaria. 1140 

Japan. 1144 

West Australia. 1144 

inspection— 

and analyse.^, Ark. 22i) 

Cal. 1051 

Conn. State. 846 

Ind. 19 

Ky. 346,1143 

La. 347 

Mass. 229,1143 ; 

Me. 19,746,1051 

Mich. 539 

Miss. 347,651 

Mo. 1144 

N. II. 955 

N. J. 347,450,846 

N. y. State.19,847 

U. 1. 451,746 

S. C. 122,451,746 

Vt. 230,1051 

W. Va. 230,1051 

Wis. 19,1144 

in Franco. 830 

Georgia. 539 

Maryland. 19,955 

North Carolina. 451,847 

Ohio. 847,1144 

methods of analysis. 528,830,1133 

application. 845 

mixed, analyses. 230 

Pa. 230 

Vt. 1041 

availability of phosphoric acid 

in... 650 

nitrification. 948 

nitrogenous. (See Nitrogenous fertili¬ 
zers.) 

phosphatic. (See Phosphates.) 

pot experiments. 1053 

potash. (See Potash.) 

residual effect. 845, lft57 

Ga. 1060 

review of literature. 1051 

sampling. 115 

sources, nature, and use. 1051 

treatise. 746 

use. 847 

Fla. 539 

Mo. Fruit. 846 

N.H. 955 


Fertilizers—Continued. Page. 

use, Ohio. 716 

Vt. 230 

recent investigations. 450 

(See also specific materials.) 

Fescue, rough, notes, Wyo. 240 

Festuca scabrella, notes, Wyo. 240 

Fiber, crude. (5ce Cellulose.) 

plants, culture in India. 1063 

varieties, U. 8. I). A. 351 

Fibers, vegetable, spinning and twisting... 908 

Fibrin, decomposition pro<luct8. 486 

in milk, Md. 181 

Ficus elaslica, tapping. 670 

Field crops, cooperative experiments, Ohio. 963 

in the Transvaal. 655 

root systems, N. Dak. 23 

(See also special crops.) 
experimentation, lt>ctiiro on, U. 8. 

D. .\. 819 

exp<‘rlments, liimlnlshing errors in... 963 

peas. (See Peas.) 

Fig dis(‘asc, new, notes. 50 

Figs, culture in Argentina. 662 

varieties, La. 366 

Filarla embryos in horses ami cattle.. 296 

production of toxins i)y. 917 

FHaria spiroptera in stomach of horses.... 1017 

Filberts, culture. 469 

Filter, a.sbc8tos, description. 738 

Finger-and-toe disease, tnMitrnent. 543 

Fir disease in Adlisberg. 1085 

glassy, cause. 377 

Pissodes, notes. 680 

reserve material in. 960 

silver, ns affected by origin of seed. 668 

witches' broom disease. 1167 

Fire blight, notes. 568 

Can. 164 

Fish, canned, examination. 488 

dried, analyses, Mass. 1178 

nitrification in soils, N. C. 344 

fertilizers, analyses, Mass. 229 

discussion. 19 

ground, analysos, Conn. State. 846 

Mass. 1143 

losses in weight on drying. 997 

manures, analyses. 230 

oils, discussion. 19 

showers of, U. S. D. A. 637 

Fistulous withers, treatment. 292 

Flavoring extracts, analyses. 487,676,685 

N. Dak.270 

methods of analysis... 428 

Flax, culture experiments, Can. 128,853 

false, notes, N. Dak. 240 

germination as affected by tempera¬ 
ture. 653 

hypocotyl, bast cells in. 542 

improvement, S. Dak. 544 

notes, Mich. 23 

prices in Ireland. 306 

regeneration of hypocotyl. 19 

retting, bacteria In. 28 

root system, N. Dak. 23 

Russian, studies... 659 

statistics. 
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Flax, varletlei, Can. 127 

N. Dak. 237,238,243 

S. Dak. 644 

wilt, resistance to, N. Dak. 243 

Flaxseed for lambs. 686 

hulls, an^yses, Pa. 276 

intheUnitedKingdom, U.S.D. A. 711 

lUeal, analyses. 683,1101 

Conn. State. 846 

origin of gum in. 958 

Flea beetles, notes. 52 

Fleas, notes. 1173 

Flicker, economic relations. . 51 

Flies, blood-sucking. 57 

Infestation of sheep. 914 

notes. 784 

protection of cows from, Mo. 1182 

U. S. D. A.. 198 

Floats. {See Phosphate rock, finely ground.) 
Floods, destructive, in the United States... 641 

Floors, stable, construction. Til. .W) 

Flora of the Bitter Root Mountains. 470 

Florida Station, financial statement. 1201 

notes. 99,200,413,925 

report of director. 1201 

University, notes.99,413 

Flour, acid formation in. 789 

adulteration. 481 

analyses. 382,482,487,576 

Can..379,860 

Me. Ol 

N. J. 276,1101 

baking tests. 577,996 

Can. 860 

beetles, notes. 1173 

composition. 677 

desiccation. 437 

digestibility, U. S. D. A. 48J 

Investigations, Can. 163 

Judging fineness. 996 

methods of analysis. 437 

nutritive value. 577 

physical tests. 429 

proteids in. Conn. State. 114 

red dog, analyses. Pa. 276 

Wls. 891 

testing. 332,787 

for commercial purposes... 113,789 

Flower buds, formation. 38 

bulbs, home-grown. 369 

planting chart. 667 

Flowering plants, culture, Can. 130 

Flowers, attraction for bees. 58,1096 

blossoming period at Ames, Iowa. 41 

oaullflorous.*. . 20 

culture. 970 

Can. 862 

experiments. 1068 

Mich. 36 

on sewage fields. 37 

inseote affecting. 988 

opening and closing. 453 

planting. 1069 

tables for. 43,970 

Flue dirt, analyses. Pa. 230 

^ Flukewoims in sheep. 406 

prodootlon of toxins by. 917 
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Fluoride, detection in foods. 430 

Fly, white, notes. Mass. 266 

remedies, N. Y. Cornell. 463 

Vt. 267 

Flying fox, notes. 1068 

Fodder plants, analyses. ii78 

Fodders, analyses. Can. 169 

Food adulteration, detection. * 427 

consumption in southern Italy. 160 

control In France. 830 

manual. 576 

cost for laborers. 59 

digestibility as affected by condi¬ 
ments. 70 

effect on renal excretion of nitrogen.. 168 

respiratory exchange. 486 

salivary secretion. 1001 

handbook. 1097 

inspection- 

in Arkansas, Ark. 576 

Connetlcut, Conn. State. 1097 

Illinois. 676 

Indiana. 1177 

Kentucky, Ky. 380 

Maine, Me. 270,685 

Michigan. 487 

Minnesota. 576 

Montana. 788 

Nebraska. 676 

Now Hampshire. 487,685,890 

North Carolina. 487,890 

North Dakota, N. Dak.' 270 

Ohio. 576 

national. 1034 

inspector’s handbook. 676 

journal, new. 623 

laboratories in France. 576 

law, national. 891,1034 

laws in France. 686 

Germany. 1177 

Indiana. 1177 

Saxony. 270 

legislation, U. 8. D. A. 891 

in 1904 . 787 

report on. 324 

nutritive value, indicating. 1174 

plants, Martinique, analyses. 788 

preservatives. {See Preservatives.) 
production, relation to population... 787 

products, arsenic in. 50 

canned, analyses. 487,576 

N. Dak... 270 

cold storage for. 869 

coloring matters in. 437 

imported. Inspection, U. S. 

D. A. 164 

in Jamaica. 1156 

legislation concerning- 59,1006 

phosphorescence in. 487 

prices. 579 

standards for.•. 433 

U. S. D. A... 1096 

temperature, effect on stomach. 792 

treatise. 1174 

values, discussion. 484 

Foods, analyses, unification of terms for... 832 

chemical ehaages in. 1007 
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. 427,788 

Ky. 380 

U. S. D. A. 788 

Cuban, notes. 684 

decomposition by micro-organisms. 687, 

1001 

digestibility as aftected by cooking. 487 

effect on activity of digestive glands. 168 

infant, analyses. 685 

labels, Ky. 380 

literature in 1904 . 787 

methods of analysis. 426,530,832,1038 

microscopic examination.... 938,1001,1096 

preservation. 684 

prices. 684 

purin bodies in. 483 

treatise. 998 

water in, dctormination. 7 

West Indian, analyses. 788 

Foot-and-mouth diseaso;- 

control. 499 

disinfection of animals in. 86 

immunization. 1191 

notes.80,1188 

prevalence in Austria. 1012 

. France. 1011 

Germany. 186,804 

virus as affected by cold. 593 

Foot-rot In sheep, treatment. 594 

prevalence in Ohio. 1189 

Forage- 

crops, composition. 647 

culture. 866,963 

Fla. 132 

, experiments. /54,963 

Can. 128,864 

Colo. 1147 

Miss. 236,239 

S. C. 131 

for cows, Pa. 285,901 

in the Philippine Islands. 370 

Transvaal. 655 

leguminous, notes, Mich. 23 

notes. 130 

potash fertilizers for. 954 

seeding in dry fanning, C. lo. 752 

tests, Mich. 1147 

varieties. 352 

(See also special crops.) 

plants, analyses, Ky. 1041 

Wyo.sm),1202 

native, In Alaska, U. S. D. A -.. 349 

notes, Ariz. 1059 

U. S. D. A. 25 

poisoning, notes. 1188 

Forest- 

belts, notes, Can. 147 

botany, handbook. 266 

conditions in Bosnia. 871 

Herzegovina. 871 

Vermont, Vt. 1074 

fires, attitude of lumbermen toward, 

U. S. D. A. 151 

in California Sierras. 469 

Now York, control. 871 

protection from. 869,979 

relation to drought. 638 


results in Pikes Peak Reserve- 979 


Forest—Continued. 

insects, notes. 267,479,988 

lands, taxation. 979 

law in Connecticut. 470 

laws. Federal and State, U. S. D. A_ 163 

legislation in Indiana. 148 

the N orthwest. 163 

maps, directions for making, U. S. D. A. 870 

nurseries, maintenance. 370 

plantations, decay. 746 

planting, Vt. 1074 

in Canada. 621 

Oklahoma, U. S. D. A. 771 

on sand hills in Nebraska, 

U. S. D. A. 1169 

relation to farm management, 

U. S. D. A. 147,666 

products— 

exports and imports, U. S. D. A_ 98 

trade statistics, U. S. D. A. 601 

protection, history. 978 

Rosorvo, Appalachian. 621 

Gila River. 148 

White Mountain. 621 

reserves. Federal, IT. S. D. A. 163 

in California. 469 

Hawaii. 1160 

Idaho, U. S. D. A. 871 

school, Yale. 714 

Service, organization, U. S. D. A. 977 

work.. 621 

soil, leaf cover. 17 

tract in North Carolina, U. S. D. A_ 370 

treatment as affected by wood prices... 268 

trees. (See Trees.) 

work, notes, Can. 870 

Forestry-- 

•Association, American. 621 

Bureau In the Philippine Islands. 723 

college, ideal. 714 

in India. 1205 

coiursc at University of Cambridge. 300 

exhibit at St. Louis. 871 

experiments, N. H. 44 

in Andamans. 149 

Assam. 148 

Austria, history. 370 

Bavaria. 470 

Belg um. 871 

Bombay Presidency. 470 

British India. 1160 

Burma. 470 

Connecticut. 469 

Indiana. 148 

Iowa. 44 

Ireland. 771 

Japan. 978 

Kiao-chou. 872 

Madras Presidency. 148,1074 

Maryland. 871 

Natal. 871 

New South Wales. 1162 

New York. 871 

Nova Scotia. 978 

Ohio, Ohio. 1160 

Orange River Colony. 1078 

Saxony. 470 
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methods in. 
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problems in the United States.... 

relation to fKJstal laws. 

school in (’alifornla. 

Colorado. 

South Africa. 

statics, handbook. 

study of, in Kurope. 

teaching and rcscarc’i \v()rk in — 

terms. 

U. S. P. A. 

treatise. 
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370 

669 

771 

1127 

471 

1073 

621 

311 

722 

823 

1073 

2r>0 

32.", 

373 

373 

868 


Forests— 

as ailecteil by origin of si'cd. 667 

olTect on flow of streams. 371 

soil moisture. 74') 

umlergroumi water. 043 

water level. 070 

fertilizers for. 060,868 

in Alabama, working plan, C. S. I). A.. 977 

Comioctlcut. 4<»0 

Liberia. 2r)0 

New South Wales. 2.')6 

northern India, injury by frosts — 872 

South Carolina, working plan. U. S. 

PA. 668 

western Kansas and Nebraska, U. S. 

P. A. 870 


Irrigation experiments.663,.564 

of the Hitter Hoot Mountains. 470 

pine, cultivating and fertilizing. 773 

preservation, and national prosperity, 

U. S P. A. 2.5.', 

relation to rainfall. 1044 

U.S, I). \. 1044 

soil and elimate. 61.', 

taxation. 1160 

Formaldehydiv- 

analyses. 425,038 

N. Pak. 210 

as a butter preservative. Can. 178 

milk preservative.... 7.5,182,200,696,1006 
Pel. 588 


detection. 5.30 

in foods. 430 

milk. 3.3.5,690,8:14 

determination. 7,335,696,734 

disinfection with. 591 

ellect on barnyard manure. 051 

gonnination of wheat, Idaho.. 982 

milk. 1006 

proteids. 696 

intrav enous injections. 298 

presence in atmosphere towns. 11 

solutions, evaporation from, N. Pak... 260 

Formalin, (flee Formaldehyde.) 

Forsythia sclerotium disease. 1167 

Fort Amity agricultural colony. 816 

Romle agricultural colony. 816 

Foul brood of bees. 787,885,1095,1173 

Fowl cholera, immunization. 89,308.209 


Page. 

Fowl cholera, notes.81,703 

prevalence in Germany.... 186,804 

serum treatment. 88,89,811 

plague in geese. 596 

notes.80,102 

prevalence in Germany.186, X4 

relation to rabies. 1018 

ticks, notes.i. *1172 

Foxtail, green, vitality of seeds, N. Pak... 240 

Frencli weed, notes, N. Pak. 240 

Freshets in New York, U. S P. A. 222 

Frit lily, notes. 676 

Frogs, food. 784 

Frost blisters, notes. 776 

composition as aflec'tcd by meteoro¬ 
logical factors. 532 

crystals, notes, U. S. P. A. 222 

cITect on trees. 1074 

injuries of leaves. 21 

prevention by drainage. 118,8.36 

nitrate of soda. 122 

protection from. 11 

U. S. P. A. 735,1044 

Fruit exhibit in South Australia. 768 

exi)eriinent stations in Ontario, 

Canada. 1 . 661, 972 

fly, natural enemies. 1170 

notes. 786,1088 

Industry in America. 558 

Australia. 975 

Barbados. 662 

Germany. 864 

Great BHtain. 465 

juices, fermentation. 908 

preservation, Oreg. 971 

market in Great Britain, U. vS. D. A.. 511 

packing. 063 

products, analyses. .576 

puli), prei)aration..368,768 

scale, notes. 1169 

surveys, significance of. 618 

tree bark-beetle, notes. 478,990 

Mont. 266 

canker, notes..50,873 

gummosis, notes. 50,873 

Fruits — 

acidity as atToctod by cooking with 

sugar. 866 

analyses, N. Y. State. 41 

blossoming period at Ames, Iowa. 41 

boric acid in. 864 

budding experiments. 43 

bush, culture experiments, R. I. 861 

canned, analyses. 488,685 

canning. 768,072 

Oreg. 971 

and evaporating in Oregon.... 463 

experiments. La. 366 

use of lye in. 769 

cauliflorous. 20 

Chinese, notes. 368 

classification. 39 

cold storage. 16.5,663,768,1128 

cooking. 970 

culture, Can. 139 

U S. D. A. 139 

exDeriments. 1156 
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culture, experiments, La. 365 j 

Miss. 236,1066 

R. 1. 861 I 

in Argentina. 

Ceylon. 972 

Great Britain. 661,662 j 

Oregon. 463 

relation to meteorology. 661 j 

the Philippine Islands. 370 

progress in. 37 

development. 38 

exports.‘. .">58 

fertilization and pterility. 

fertilizer requirements, I . S, D. A. 716 | 

food \ alue. 998 I 

grafting experiments. 43 j 

harvesting and marketing. 768 j 

injury by birds In California, IT. S. D. A , 1.59 j 

insects affecting. 266 i 

irrigation, U. S. T). A. 705 

keeping (lualities. 662 

marketing, Miss. 1066 \ 

experiments, La. :16.5 

in Argentina. 662 

new creations, U. S. D. jV. 142 

orchard, analyses. 864 

blossoming period, Va. 864 

bridge grafting girdled trees, Vt 2.50 

culture. 142 

experiments, ('an. 862 

girdling of trees by mice, Vt ... 2.50 

mulching, N. Dak. 249 

nitrate of soda for. 2.53 

pruning, Colo. 864 

varieties. 864 

C.S.D.A. a51 

for Ontario. 972 

in Thurgau. 41 

plant food used by, N. Y. State. 39 

preparation for exhibits. 198 

preservat on. 865 

as affected by light. 1156 

in lacquered tin cans.1097 

productiveness. 1156 

pruning. 976 

Stringfellow method. 602 

salicylic acid in. 864 

shipping experiment, ('an. 145 

from Australia to I^ondon. 976 

^1 refrigerator cars. 1071 

small, analyses. 864 

culture. 142 

experiments. 368 

Can. 862 

in Alaska,U.S.D.A. 349 

fertilizer experiments, N. J. 363 

irrigation experiments, N. J. 363 

notes. Can. 141 

preservation. 468 

varieties. 864 

for Ontar.o. 972 

spraying experiments, M ch. 37 

sterilized. 578 

tropical, analyses. 864 

culture on Flor.da Keys. 1071 

varieties. 970 
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varieties. Mich. 37 

wild, identification. 5^ 

winter injuries, N. Dak. 249 

N.Y. State. .558,865 

U.S.D.A. 1122 

winterkilling, U. S. D. A. 412 

Fumigation appliances, inspection. 479 

houses, construction. 677 

of buildings. 784 

dwelling houses. 1094 

orchards. 784 

with hydrocyanic-acid gas_ 56, 

574,575,883 

Fungeroid, analysis. 163 

Fungi as related to weather, N.J. 366 

decomposition of fats by. .399 

economic hablt.s. 45 

effect I >11 mosquito larvai. 67 

fleshy and woody, in Connecticut ... 463 

forest, in India. 1086 

in cheese ripening, D. S. D. A. 1186 

parasitic, notes, ('an. 154 

paras tism of. 873 

pathogenic, monograph. 291 

Fungicides— 

adherence, investigations. 879 

combined, use. 569,570 

W.Va. 1091 

copper, adherence. 674,675 

application. 781 

liquid and dust, relative merits, Ill. 1093 

methods of analysis. 425 

preparation and use. 169 

.Via. College. 471 

Ind. 1076 

Iowa. 1169 

N.C. 883 

N.J. 1094 

U.S.D.A. 987 

Vt. 268,1094 

soda, crystallization of. 570 

sulphur, preparat.on. 674 

studies. 879 

{See also specific forms.) 

Fungus culture, fungicidal action. 22 

galls, studies. 376 

Furoneuline, antiseptic properties. 402 

Fusarium erubescens n. sp., description. 1082 

oxysporum, notes. 1163 

putrefaciens n. sp., notes. 50 

roseum in bread. 677 

sp., notes, W.Va. 263 

spp., color production. 1146 

Fusel oil, determination. 427,630 

Fusicladium dendriticum. (See Apple scab.) 

effusum, description. 168 

pfrtnttin, notes. 49,567 

treatment, Mich. 3$ 

Fusisporium limonii, notes. 672 

Gainesville area, Florida, soil survey, U. S. 

D.A. 740 

Galactan, digestibility, Mass. 274 

Galalith, manufacture. 

U.S.D.A. 716 

nitrification. 948 

OaleruceUa nymphsue, notes, U. S. D. A. 782 

Gall gnats, notes. 882 
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Gall loose, vagtfBond, notes, Ky. 1171 

pineapple, of spruce, development. 54 

Galls, fungus, studies. 376 

Insect, of Indiana. 672 

Galziekte, notes... 81 

Game laws for 1906, U. S. D. A. 670 

protection, benefits to fanners, U. S. 

D.A. 168 

Gangrene, suppurative, bacteria in. 500 

Garbage ashes, analyses, Conn. State. 840 

Pa. 230 

land disposal. 194 

Garden City area, Kansas, soil survey, U. 8. 

DA. 740 

furniture, handbook. 666 

Gardening, elementary guide. 1023 

Gardens, planting plan. 1060 

school. (See School gardens.) 

vegetable. 141,463 

Ill. 960 

window. 923 

winter, book on. 976 

Garget. (See Mammitls.) 

Oarraulue glandariue, notes . 1168 

Gas engine, description. 710 

liquor, fertilizing value. 1142 

producer, origin and use. 1021 

Gases, escape from atmosphere, U. S. D. A.. 10 

injuries by, U. 8. D. A. 108 

Gasoline blast lamp for destroying insects 

Ill. 677 

Gastric juice as affected by tea. 1000 

Gastritis, verminous. In cattle, S. C. 913 

Qastro-ontoritis, parasitic, in cattle. 807 

Oastrolobium calycinum, poisonous proper¬ 
ties. 1118,1191 

Oaatrophilua equi, notes. 1095 

Gelatin, hydrolysis. 683 

metabolism. 1000 

Generic typos, determination, U. S. D. A_ 1168 

Gentian, fringed, culture. 771 

Geographic Congress, International. 638 

Geographical position, determination, U. S. 

D.A. 636,737,1042 

Geography, relation to nature study. 922 

teaching in elementary school. 307 

Geological survey of Ireland. 643 

(See United States Geo¬ 
logical Survey.) 

Geology, economic, of the United States_ 947 

of east-central Washington. 91 

Oklahoma. 836 

the Jornada del Muerto, New 

Mexico. 443 

Wayne County, N. Y. Cornell.. 119 

OeophUus bipunticept, notes, Ky. 1171 

Geophysical researches in Japan, U. S. D. A. 637 

Georgia College, notes. 99,1203 

Station, financial statement. 819 

notes.99,1123 

report of director. 819 

Geraniums, shading. 1126 

Getm oil meal, analyses, N. J. 276,1101 

N. Y. SUte. 490 

Germaline, analyses, N. J. 276 

Gid, parasite of. 1016 


Page. 

Gilbert, Sir Joseph Henry, blograidUoal 


sketch. 642 

Gineps, canning. 768 

Ginger, analyses, Pa. 271 

tincture, analyses. 998 

Ginseng, fungus diseases, notes, Mo. 1164 

in China. 666 

notes..• 37 

Glanders, agglutinins and precipitins in.... 808 

article on, U. S. D. A. 605 

control. 297,407,690,1188 

in Canada*.. 401 

Pennsylvania. 1011 

diagnosis. 297,605,703,809 

diseases resembling. 605 

in eyes of horses. 596 

infection. 191 

through the alimentary 

tract. 694,1016 

notes. 499,592,1188 

Ark. 694 

S. Dak. 696 

pathology. 297,1114 

prevalence in Austria. 1012 

France. 1011 

Germany. 186,804 

Massachusetts. 1011 

Minnesota. 698 

Ohio. 804,1189 

Rhode Island. 606* 

transmission. 407 

treatment with malleln. 297 > 

Globulin, solubility in salt solutions, Conn. 

State. 114 

studies. 733,1175,1176 

Qlaosporium heyrodtii n. sp., description... 1086 

caulivorum, notes. 667 

ribie, nptes. 1166 

Bp., notes. 264 

Olossina morHtans, notes. 804 

spp., distribution. 1096 

Glue refuse, analyses. Mass. 1143 

Glutamin, nutritive value. 1179 

Glutaminic acid in protelds. 832 

Gluten bread, analyses. 482 

crude, investigations. 1039 

determination. 1176 

feed, analyses. 382,683,1101 

Can. 169 

Conn. State. 1100 

Mass. 1178 

Me.63,1178 

N.H. 1179 

N.J. 276,1101 

N.Y. State. 490 

Pa. 276 

R. I. 276 

Vt. 169,170,1102 

Wls. 891 

meal, analyses. 382,583 

Conn. State. 1100 

Mass. 1178 

Me.63,1178 

N.H. 1179 

N.J. 276 

N.Y.Stote. 400 
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Page. 


Gluten meal, analyses, Pa. 276 

R. 1. 276 

Vt. 169,170,1102 

feeding value, Va. 900 

Glycsfia >!ii<ians, analysis. 997 

Qlyooooll in different proteids. 220 

Olyoogen, determination. 938,1175 

molecular weight. 1039 

Gnats, gall, notes. 882 

Goat diseases, treatise. 804 

moth, notes. 1092 

Goat’s rue, culture experiments, Mich. 354 

Goats, Angora, in Alaska, U. S. D. A. .349 

South Africa, U. S. D. A. 690 

industry, U. S. D. A. 690 

raising. 690 

feeding spoiled meal to. 1001 

in Abyssinia, U. S. D. A. 716 

Maltese, notes. 79r» 

milk of, information concerning, 

U. S. D. A. 77 

mites parasitic on. 57 

raising. 1002 

in Mexico, U. S. D. A. 716 

transmission of Malta fever by. 696 

Goodell, H. H., memorial address. 323 

Gooseberries— 

acidity as affected by cooking with 

j sugar. 866 

! analyses, N. Y. State. 41 

changes during after-ripening. 866 

culture, Okla. 664 

fertlU»atlon and sterility. 39 

fertilizer experiments, N.J. 364 

preservation. 768,865 

varieties, Pa. 2.54 

Gooseberry diseases, key for, Can. 1.54 

notes, Okla. 664 

mildew in Europe. 50 

notes. 1084,1166 

Gophers, destruction. .570 

pocket, notes, Nev. 159 

Goutte de Lait. {See Milk depot.) 

Graduate Schoo’ of Agriculture.. 309,324,608,1129 

Grafting, effect on grapes and wine. 976 

natural. 371 

Grain aphis, notes. 989 

Can. 160 

crops, seeding in dry farming, Colo . 752 

exports, U. 8. D. A. 711 

fumigation with hydrocyanic-acid 

yta . 620 

germination as affected by treatment . 

for smut. 262 

inspection. 1034 

Judging contests in common schools. 715 

mixtures, yields. Can. 852 

production in 1905 . 817 

rations for cows. 90g 

Vt. 284 

pigs. Conn. Storrs. 896 

notes, U. 8. D. A.... 98 

ripening... 

mats, notes, Can. 165 

Mich. 22 

yeUof, investigations. 156 


Page. 

Grain, score cards for, N. Dak. 241 

smut, treatment. 155,262,545 

Grains, dried, analyses. 793 

germinative power, determination.. 860 

mixed, analyses, Me. 63 

N.J. 276,1101 

(See also Cereals and special crops,) 

Graminese chaff, micro-photographs. 1001 

Granulation tissue, resistance to anthrax 

bacillus. 1014 

Granulobacter pectinovorum, notes. 28 

Grape acarlosls, remedies. 569,993 

anthracnose, treatment.51,673 

berry moth, notes. 267 

black rot in Marmande. 877 

notes. 673,674 

N. C. 511 

treatment... 568,674,781,877,986 

Pa. 264 

blossom bud-gnat, notes. 267,378 

bninissure, treatment. 569 

California vine disease, notes. 780 

coulure, treatment. 877 

eourt-nou6, treatment. 569 

curcuiio, notes, W. Va. 1091 

diseases in Ontario, Can. 157 

key for. Can. 154 

new, in Hungary. 986 

notes. 673 

treatment. 987 

downy mildew, treatment. 569, 

674,876,877,879 

erlnosis, treatment. 569 

gray rot, studies. 985 

treatment. 568,673,877 

gummosis, treatment. 157 

husks, leaching. 401 

juice, unfermented, manufacture .... 43 

leaf hopper, remedies, N.J. 378 

leaves, fertilizing value. 1054 

Lincepina, notes. 976 

mildew, treatment. 781 

mite, notes. 786 

pomace, dried, analyses. 583 

feeding value. 66 

powdery mildew, description. 673 

notes. 264 

Conn. State . 153 

treatment. 669, 

673,674,876,877 
products, preparation, U. 8. D. A... 146 

red disease, notes. 674 

leaf disease, investigations. Col.. 474 

ripe rot, notes. 266 

root fungus, notes. 876 

rot, investigations, Cal. 474 

worm, notes .*. 267 

remedies, N. Y. Cornell.. 784 

rot, treatment, Can. 874 

Ohio. 612 

rougeot, notes. 568 

^oots, analyses. 662 

shrivel, mvestigatlons. Cal. 474 

white rot, treatment. 674 

Grapes, analyses, N. Y. State. 41 

artUioial ripening.1... 1187 
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Ozapes, breeding. 43 

bud variation. 250 

composition as affected by grafting. .076 

stocks.. 368 

culture. 43 

Tenn. 065 

experiments. 866 

In Argentina. 662 

Ohio. 267 

Oregon. 463 

tropical countries. 146 

dying of vines in Tunis. 985 

oloclrifying. 408 

fertilizer experiments. 769,770 

food value. 43 

graft hybrMs. 1070 

grafted, layering. 005 

grafting. 562 

improvement by. -789 

hothouse, packing. 065 

hybrid. 502 

improvement in quality. 018 

inspevition in Mlehlgan. 883 

loiigeA'lty in Texas. 1158 

mlcro-lepldoptera alTwting.. 1170 

phosphates for. 43 

physiology of young shoots. 347 

preservation. 708 

propagation of n^aistant stocks— 806 

pruning. 806 

resistance to phylloxera, Tal. 474 

stock as affected by scion. 662 

uses, U. S. D. A. 140 

varieties. 804,80<> 

("an. 601 

winter Injuries, N. Y. State. 558 

Grapevine root worm, notes, U. S. J). A ... 205 

Grapevines for ornamentnl purposes, U. S. 

D. A. 146 

Grapholitha pisana, notes. 266 

Grass, fertilizer experiments. 239,1143 

lands, experiments. 543 

fertilizer exiX’riirumta. 1057 

of South Alaska coast, U. S. 

D. A. 349,546 

potash fertilizers for. 954 

top-dressing, U. S. I). A. 412 

peas, culture ('xperimeiits, Can. 851 

varieties. ,*152 

rusts, notes. 873 

scale, cottony. Me. 785 

seed, examination. 45 

Vt. 241 

prices in Ireland. 305 

viability, Arlz. 1059 

tree leaves, analyses. 1178 

Grasses, analyses, Hawaii. 1177 

Ky. 1041 

culture, Kans. 130 

Clark method, Mo. 1058 

experiments. Can. 128,864 

Colo. 1147 

in Alaska, U. S. D. A_ 349,350 

fertiliser experiments. 238,239,352,547,654 

Mass. 235 

in Argentina. 546 


Page. 


Grasses, native, m Alaska, IT. S. D. A. 349 

notes, Mich. -i- 23 

of the United States. 666 

se^’ding cxi>criiucnt8. 964 

soil binding, notes, Iowa. 233 

varieties. 362 

water requirements. 814 

(See also specific kinds.) 
praashoppors. (See Locusts.) 

Gravel, classification. 16 

Grazing crops for sheep. 383 

lands of S(Vith Alaska coast, U. S. 

D. A. 349,546 

on the public lands, U. S. D. A- 817 

Greeley area, Colorado, soil survey, U. S. 

D. A. 740 

Greon manuring experiments. 543 

notes. 847 

Greenevllle art^ia, Tennessee-North Carolina, 

soil survey, U. S. D. A. 740 

Grj'enhouso crops, fertilizer experiments, 

R.T. 464 

diseases, treatment. 672 

Greenhouses, management, Mo. 35 

Ground squirrtds, destruction. 670 

in Nevada, Nev. 158 

Grouse in the United States, U. S. D. A_ 676 

Grubs, white, notes. 989 

remedies. 673 

Gruels, standardized. 679 

Gryllida;, notes. 882 

Guango, notes, U. S. D. A. 637 

Guano, analyses, 11.1. 847 

bat, analyses. 1066 

Peruvian, analyses, Mass. 1143 

Pa. 230 

Vt. 221 

South American, analyses. Conn. 

State. 840 

Guanos, analyses. 230 

Guatemalan kelep, U. S. D. A. 131,678 

Guava black blight, notes. 1084 

Guavas, analyses. 788 

cultim! experiments, Arlz. 1066 

Ouayulo rubber plant, tjconomic impor¬ 
tance. 257 

Guinea corn, feeding value. 892 

eggs, early development. 177 

fowls, discussion, U. S. D. A. 692 

notes. 798 

raising. 899 

pigs, immunization against tuber¬ 
culosis. 403 

Gum flow of Amygdalaceae, studies. 1146 

red, mechanical properties of wood. 

U. 8. D. A. 161 

studies, U. S. D. A. 160 

tupelo, studios, U. S. D. A. 160 

Gumbo, fertilizer experiments. 766 

Gums, bacterial 9 rigin. 453 

Gutta-percha, notes. 670 

treatise. 980 

Gymnosporan^um curminghamianum, notes 1086 

app., studies. Iowa. 374 

Gymnosporanglum, duration. 567 

Gypsum, analyses, Pa... 230 
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Papp. ' 


Gypsoni; effect on barnyard manure. 061 * 

injurious effects in pot experi¬ 
ments. 450 

preparation and use. 105 

solubility. 614 

statistics. 451 

Gypsy moth, control. 326,517 

in (Connecticut, Conn. State .. 092 

Now Kampshiro, N. II. ... 092 

notes. 163,478,674, 

679,781,090,1090,1001 

Mass. 265 

Hsemaphysalis leachi, notes. 804 

Hxmatopinus mis, description, U. S. D. A . 88 

Hxmonchus contortus, lile history, U. S. 

D. A. 1116 

Hall, prevention by cannonading. 338 

protection from.11,1136 

Hailstones, notes, V. S. 1). A. 1042 

structure of, U. S. D. A. 735 

Hailstorm at Grand Rapids, Mich., G. S. 

D. A. 637 

Hailstonns in the Bahamas, G. S. D. A. 637,1042 

Hair grass, tufted, notes, Wyo. 240 

Halo, solar, Feb. 3, 1905, at Washington, 

D. C., U. S. D. A. 10 

Hampton Normal and Agricultural Insti¬ 
tute, notes. 1027 

Harrowing in dry farming, (Colo. 752 

Hawaii Federal Station, notes.717,1025 

report, G. S. I). A. 350 

Sugar Station, notes. 200 

report. 819 

Hawthorn rust, notes. 567 

Hay, boggarweed, analyses, Fla. 490 

commenjial grades. 655 

cost of production. Can. 129 

cowpea, curing, U. S. D. A. 98 

feeding value, Tex. 895 

crops, yield as affected by weather.... 964 

English, digestibility, Mass. 279 

extract, effect on digestion. 70 

milk secretion. 70 

feed, analyses, Vt. 170 

feeding value, Tex. 804 

Va. 900 

grass, feeding value. 892 

meadow, digestibility. 893 

measuring in stacks. 665 

native, feeding value, Wyo. 689 

notes, Wyo. 240 

prices in Ireland. 305 

spontaneous combustion. 893,1001 

tedders, improvement. 816 

vetch, digestibility, Oreg. 66 

weathered, analyses. 581 

wire-grass, analyses, Fla. 490 

(See also Alfalfa, Clover, and Tim¬ 
othy.) 

Hazelnut, Australian, notes. 867 

disease, studies. 673 

weevil, notes, U. S. D. A. 162 

Health In hot countries. 939,999 

Heart action as affected by certain drugs... 202 

Heartwater, immunization. 404,919 

in cattle... 85 




Heartwater in Persian slieep. 266 

sheep. 1116 

notes. 591,804 

transmission by bout tick. 266 

Heat, animal, production and elimination.. 484 

Heating, artificial, supplying moisture in, 

U. S. D. A. 222 

Hedgerow timber, notes. 565 

Hedysarum philoada, notes, Wyo. 240 

Helianthvs annuus, grafting. 563 

wiMftiyforfts, grafting. 663 

Hellotroplsm, experiments. 752 

Helix aspersa, notes . 51 

Uelminthosporium gramineum, notes. 666,873 

sp., notes. 1085 

ferfis, notes. 873 

Uelminthosporium, relation to Pelospora.. 1078 

Helophorus rngosus, notes. 1090 

Hematozoan, cndoglobular, notes. 809 

Hematuria, chronic, in cattle. 404 

llcmiccllulose as a reserve material in trees. 752 

Ilemileia americuTUi n. sp., description. 1086 

vastatj jz, n otes. 560,776,880 

woodii, notes. 569 

Hemlock black check, notes, G. S. D. A_ 163 

Hemoglobin, effect on milk production. 1107 

in the treatment of anemia... 292 

Hemoglobinuria in cattle, notes. 404 

Hemorrhagic scptieoniia. (See Septicemia.) 

Hemp, Bombay, culture experiments. 963 

fortlll/er experiments. 243 

notes, Mich. 23 

seed, color. 466 

oil, analyses. 889 

water requirements. 814 

lien manure, analyses, Mass. 229 

Vt. 221 

Hens, types, Utah. 390 

Uerblvora, digestive process in. 1002 

Herpetomonas bombycis n. sp., notes. 885 

IJerpotrichia nigra, notes . 476 

Hessian fly, history in America. 673 

notes. 266,784,989 

Can. 160 

N. Dak. 249 

Ohio. 512,716 

U. S. T). A. 1089 

Heterodera radicicola, notes. 262,573 

Ilevea brasiliensis. (See Rubber, Para.) 

Ilevca seedlings, disease. 1086 

Hexon bases in moat. 271 

Hibernia defoliaria, notes . 990 

tiliaria, notes . 782 

Hickory bark borer, notes, Fla. 479 

nut weevil, notes, Fla. 479 

Highway officers in Iowa, manual for. 698 

Highways, historic, of America, index. 93 

(See also Roads.) 

Hippobosca spp., notes. 81 

Hippuric acid, determination in urine. Pa.. 220 

Hoarfrost, heavy deposit, U. S. D. A . 222 

Hoes, horse, exhibit. 93 

Hog bristles, fertilizing value. 1054 

cholera— 

bacUU, studies. 408 

control in Pennsylyania. 1011 
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Page. 

33og oholerar-Gontlnaed. 

etiology, U. B. D. A.87,^191 


group, studies. 914 

immunization. 402,1191 

notes. 81,88,703,1188 

prevalence in Australia. 1112 

Austria. 1012 

Canada. 401 

Germany. 804 

Ohio. 804,1189 

studies. 698 

Hogs, (fifes Pigs.) 

Hollyhock borer, notes. 783 

rust, notes. 1162 

Home economics. {See Domestic science.) 
Homeria miniata, poisoning of cattle by... 808 

Hominy, analyses, Pa. 276 

chop, analyses. 1101 

Pa. 276 

Vt. 169,170 

digestibility. Mass. 279 

feed, analyses. 382,1101 

Conn. State. 1100 

Me.63,1178 

N. n. 1179 

N, Y. State. 490 

Pa. 276 

R.1. 276 

Vt. 1102 


Wis. 891 

digestibility. Mass. 279 

feeding value, Vt. 284,1106 

meal, analyses. 382 

Mass. 1178 

N. J. 276,1101 

forcows, N. J. 394 

Honey, analyses. 487,685 

comb foundation. 787 

extracted, ripening. 787 

extraction. 480 

from conifers, dextrin In. 791 

difioront kinds of plants. 1173 

locust, notes, Kans. 147 

methods of analysis. 1039 

plants, culture experiments, Mich.. .36 

substitutes, analyses. 997 

vinegar, notes. 1177 

Hoof meal, analyses. 230 

Hop aphis, notes. 266 

louse, notes. 995 

sprouts as vegetables. 666,790 

Hops, bisexual. 132 

chemical studios. 868 

fertilizer ox|>erimont8. 548 

requirements, determina¬ 
tion. 955 

movement in United States, U. S. 

D. A. 711 

storage. 1062 

Hordeum jvbatum, notes, Wyo. 240 

Horehound, analyses, N. Y. State. 41 

Horse beans as a cover crop, Can. 140 

* culture experiments. Can. 128 

feeding value. 1103 

botfly, notes. 704,879,1096 

disease in Madagaacar. 89 

* Kimberley. 1193 


.-^JRage. 


Horse diseases, prevention. 1010 

mange, control in Pennsjivania...... 1011 

notes.. 401 

prevalence in Germany.... 186,804 

Ohio. 1189 

meat, identifleation. 938 

parasite in. 1017 

sickness, immunization.81,914 

in South Africa... 804 

notes... 591 

skin disease in Calcutta.• 1198 

Horfee— 

^alfa for, U. SL D. A. 686 

artificial impregnation, Okla. 1193 

bacteria in nasal cavity. 916 

barley for. 1004 

Blomo feed lor. Mass. 283 

breeding, Wls. 492 

experiments, U. fe. D. A. 100 

In Italy, U. S. D. A. 716 

New England., 795 

congress in Paris. 690 

digestion as affected by work. 586 

experiments. 274 

digestive process in. 1002 

examination for soundness, Ind. 586 

feeding. 69,690 

U. 8. D. A. 98 

experiments. 898,1004,1104 

Can. 174 

feet, nail pricks, treatment, S. Dak. 1118 

grai)e pomace for. 65 

handbook. 282 

hunter, production in Ireland, U. B. 

D. A. 691,1106 

Imports into Germany, U. 8. D. A. 716 

In Abyssinia, U. S. D. A. 715 

France, U. S. D. A. 716 

management. 1016 

molasses for. 492,687.1105 

nasal cavity, bacteria in. 916 

poisoning by beans. 1012 

molds. 1016 

Omithogalum thyrscides .. 1118 

.. raising. 1002 

In Australia. 1112 

rations for. 384,586 

salivary secretion. 1001 

score cards for, U. S. D. A. 688 

stomach worms. .596 

variations in body weight. 691 

Horticultural botany, paper on. 617 

building at Massachusetts 

Agricultural College. 630 

education, progress in. 603 

prospect. 1022 

inspectors, meeting. 615 

progress in France. 618 

Soienoe, Society of. 1125 

work in Louisiana. 618 

Hortioolture, bibliography. 976 

courses in. 327,1199 

definition. 469,1126 

Add for exporiment in. 1127 

higher standard in. 87 

in Oregon. 468 

new magazine... 834 
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^ Page. 

/Hortleultuie, public Instruction in. 312 

recent progress in. 616 

teaching in high schools. 1199 

Hospital refuse ashes, analyses, R. 1. 847 

House flies, notes. 1173 

U. S.D.A. 1094 

Household insects, notes.169,783,1173 

waste, disposal of. 409 

Housekeeping schools, movable, for girls... 604 

Houses, fumigation. . 1094 

H af s f so Mw dtttoteffa, notes, U. S. D. A. 782 

Humic substances, potassium compounds 

in.,.. 842 

Humidity, observations, U. 8. D. A. 637,736 

Humus,' determination. 436 

in soils as affected by liming, R. I.. 844 

insoluble alkali compounds in .... 644 

soils, diffusion of water in. 342 

notes. 840 

Hurricane in the West Indies, U. S. D. A... 637 

Hurricanes, forecasting. 532 

pioneer foreoasters, U. 8. D. A. 637 

Husk tomato, notes, Mich. 36 

Hyalomma agyptium, notes. 189,912 

Hydatids In sheep. 908 

'Hydrangea hortensia, cold storage for. 369 

^ paniculata, cold storage for. 369 

Hydraulic engines, description. 410 

works, ancient, in Algeria. 1196 

Hydraulics, niral, study of. 723 

Hydrochlorlo-acld fumes, effect on plants.. 662 

Hydrocyanic acid, determination In cas¬ 
sava. 613 

* gas, fumigation. 56,674,575,883 

rOle in green plants. 347 

Hydrogen peroxld—- 

as a milk preservative. 74,290,397,398,695,1006 

detection in milk. 7 

determination in milk. 734 

effect on milk. 1006 

Hydrographic branch of G cological Su rvey. 1019 

reports, index. 92 

work of Geological Survey.. 812 

Hydrology of east-central Washington. 91 

the eastern United States.. 630,812 
Hydrophobia. (See Rabies.) 

Hydroptilidse, notes. 784 

Hydrothorax of horses. 1189 

Hygiene, farm, treatise. 1024 

new review. 928 

of domestic animals. 591 

personal, in hot countries. 999 

HyleHnw n. sp., notes, U. S. D. A. 163 

Hykbiue aMetiSy notes. 267 

Hjrmeniales of Connecticut. 463 

Hymenoptera, food habits. 783 

HypJiantria cunea, notes. 620 

Hypoootyl of flax, regeneration. 19 

Hypomyces pemicioeue, notes. 473 

Hyssop, analyses, N. Y. State. 41 

Hysteriwn pinaetri, notes. 470,987 

lee columns, deposit, tJ. S. D. A. 939 

fonnation, mathematical theory, U. S. 

D. A. 10 

Idaho Station, flnanoial statement. 1121 

notes. 300.606.820.1123 


Page. 

Idaho station, report of director. 1121 

University, notes. 820,1123 

Illinois Station, financial statement.715,1201 

' notes. 1123,1203 

University, installation of president 213 

notes. 308,112.3,1203 

Immortelle disease, notes. 376 

Immunity, evolution of. 185 

fundamental laws. 186 

reactions, classification of bac¬ 
teria by. 601 

Immunization by moans of milk. 76 

control of diseases by. 402 

through the alimentary 

tract. 501 

with exudates and bacterial 

extracts. 804 

(See also Anthrax, Tubercu¬ 
losis, etc.) 

Imports, agricultural, U. S. D. A. 98,601 

of forest products. U. S. I). A. 601 

Incubation experiments. 899 

('an. 898 

Utah. 391 

Incubators, notes, U. 8. D. A. 691 

India nibber. (See Rubber.) 

wheat meal, feeding value, Vt. 284,1106 

Indian summer, explanation of, U. 8. D. A. 637 

notes, U. R. I). A. 735 

Indiana Station, financial statement. 1121 

notes. 200,513 

report of director. 1121 

Indigo, wild, blackening. 22 

Industrial development in Pluropo and 

America. 410 

education in rural schools. 196 

report on. 825 

Infant feeding, digestive ferments in. 682 

studies. 486 

foods, analyses. 685 

milk depots. 182,396,688 

Infants, milk for. 396,497,696 

Influenza in horses, prevalence in Germany. 186 

notes. 1188 

Insect galls of Indiana. 672 

Insecticides— 

analyses. Mass. 1143 

unification of terms for. .332 

and fungicides, combined, W. Va. 1091 

liquid and dust, relative merits. Ill. 1093 

methods of analysis. 425 

notes. 620 

preparation, Md. 160 

and use.159,1162 

Can. 573 

Iowa. 1169 

Mich. 990 

N. C. 883 

N.J. 1094 

Ohio. 1169 

Vt. 268,1094 

proprietary, tests. Mass. 265 

(See also specific forms.) 

Insects— 

aquatic, In New York. 784 

beneficial, in cotton fields. 676 
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Insects—CJontlnued. Page. 

beneficial, notes, Md. 

classification. 160 

collected at night. 783 

collecting. 159,160 

and studying. 477 

colors of. 160 

control by Owen process, Mich. 38 

destruction by electricity. 268 

gasoline blast lamp, 111. 677 

distribution in the Great Basin. 783 

elementary study. 783 

hibernation. 160 

household, notes. 159,783,1173 

In Central Asia. 089 

Injurious- 

distribution. 120.5 

in Australia. 976 

Hawaii, U. S. B. A. 350 

Ireland. 676 

Massachusetts... 781 

Norway. 089 

Ontario. 782,988 

Porto Rico, U. 8. T). A. 351 

Queensland. 879,1088 

Texas. 1169 

the Northwest Territories. 782 

Transvaal. 784 

losses from, XT. S D. A. 159 

national control. 619 

notes. 571,020,1109 

Can. 154,572 

Md. 160 

Vt. 1088 

remedies. 995 

N. C. 883 

review of literature. 37.3,982 

to carrots. 678 

coffee. 880 

com. 200,879,990 

111. 677 

cotton. 991 

XT. S. D. A. 100,879 

flowers. 988 

forest products, XT. S. D. A. 162 

forests. 479,988 

in Lorraine. 267 

fnxlta. 266 

Okla. 664 

garden crops, Mich. 990 

grapes. 267 

mangoes, Hawaii. 1155 

orchards. 783 

peaches. 478 

pecans, Fla. 479 

roses. 163 

tobacco. 678 

trees. Can. 160 

names. 783 

. of Herm and Jethou. 572 

origin of wings. 620 

parasitic, notes. 53 

predaceous, in New Jersey, XT. fl. D. A . 265 

notes. 52,089 

remedies, Okla. 512 

study of. 676 

transmission of plague by. 800 

iStt alto tvedfie intedt.) 


International— Page. 

Agricultural Institute. 1027 

Association of Colonial Agronomy. 927 

catalogue of botany. 752 

meteorology. 836 

zoology. 116o 

Congress for the Feeding of Animals... 1103 

of Agricultural Education.... IQgl 

Agriculture., 1205 

Tuberculosis. 518 

Dairy Congress. 928 

Gedgi aphic Congress. 638 

Live Stock Exposition. 417 

Meteorological Conference. 1043 

Veterinary Congress. 518 

Interstate Association of lAve Stock Sani¬ 
tary Boanis... 499 

Sugar Cane Growers’Association. 969 

Intestinal juice, effect on enteric secretion.. 491 

Intestines, anaerobic bacteria in. 402 

diseases of, in cattle, U .S. D A.. 190 

parasites in. 402 

permeability for bacteria. 1111 

proteids. 1112 

Invalid foods, analyses. 685 

Inventions by government employees, U. S. 

D. A. 636 

Iowa College, notes. 308,9* 

Station, notes. 99,200,308.925 

Ipomopa purpurea, grafting. .563 

Irxdomyrmex humilift, notes, XJ. S. 1) A_ 265 

Iron citrate magnesia mixture, tests. 6 

determination, colorimetric method... 11.33 

in plant ash.' 436 

metabolism. 1000 

ore, analysis, Ky. 1041 

oxid, determination in rock phosphate. 433 

sulphate, effect on barnyard manure.. 951 

for purifying water. 1046 

irrigation— 

and rainfall in foreign countries. 638 

Congress, National, section of clima¬ 
tology . 638 

duty of water in, U. 8. D. A. 408,705 

Wyo. 299,706 

farm, Berlin. 91 

from Snake River, Idaho, U. 8. D. A_ 1194 

Vaal River. 1119 

furrow plow. .597 

in Ahr Valley. 1120 

Belgium. 443 

California. 90 

U.S.D.A. 704,705 

Canada. 90 

Colorado, IT. S. D. A. 705 

Egypt. 917 

France. 813 

Idaho. 1196 

U.S.D.A. 705 

Kansas, U. 8, D. A. 705 

La Campine. 1019 

Mexico. 194 

MUdura. 812 

Natal. 706 

New Mexico, U. 8. D. A. 705 

New South Wales. 198 

Oregon, U. R. D. A. 705 

South Africa. 1019 
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irrigation—Continued. Pago. 

in Texas, U. 8. D. A. 705 

the Rio Colorado delta. 961 

United .9tatcs. 90 597 

Victoria. 1019 

Washington, U. S. D. A. 705 

Wyoming. 1195 

investigations, Kans. 19.3,1119 

Mont. 506 

Orog. 90 

U. S. D. A. 408,597,704 

" Utah. 299 

Wyo. 299 

prehistoric, in Navaho Desert. 812 

preparation of land for. 81.3 

U. S. D.. A .... 409,706 

project, Belle Fourcho. 1120 

of Canadian Pacific Railway... 90 

public address. 611 

pumping machinery at Mildiira, Victoria 1120 

plant in Hawaii. 1120 

review. 10.5,506 

sewage. 918 

at Paris. 845 

use of electricity in. 194 

windmills in, U. S. D. A. 409 

water, application. 813 

U. S. D. A. 408 

copper salts in. 613 

(See also Water.) 

work, conference. 608 

Islands for weather forecasting purposes.. 116,442 

Isobaric charts, construction for high levels.. 1136 

hoffoma sp., notes. 988 

Ivory wood, notes . 256 

Ixodes reduvius, remedies. .50.3 

Ixodidse, notes. .'iS 

Jackson area, Mississippi, soil survey, U. S. 

D. A. 740 

James, Edmund J., installation. 213 

Jams, analyses..576,685,997 

Ark. 575 

Conn. State. 1097 

N. Dak. 270 

Jaundice, malignant, in dogs. 804 

Jellies, analyses. 576,68.5,997 

Ark. 57.5 

N. Dak. 270 


Jelly, manufacture from mangoes, Hawaii.. 1155 
Johnson grass, extermination, U. S. D. A.... 34 

fertilizer experiments. Miss.. 236. 

239,1056 


poisonous properties. 8(^ 

U.S.D.A. 808 

Joint worm, notes, U. S. D. A. 785 

Jujube, Indian, notes. 975 

JtUua impresstu, notes. 266 

Juncus baUicM, notes, Wyo. 240 

June beetles, notes, Ky. 1171 

U. S. D. A. 160 

Juniper, new species, notes. 151 

Juniperus pinchoH n. sp., notes. 151 

Kafir com, analyses, Hawaii. 1177 

culture, Kans. 130 

notes, Miss. 236 

Kainlt, analyses. 230 

Conn. State. 846 

Hass. 1143 


Page. 


Kalnit, analyses, Pa. 229 

note^. 954 

Kale, cultui-e, Alaska. 863 

experiments, Can. 854 

Mich. 35 

KaliosyspJnnga dohmii, notes, N.Y. Cornell. 680 

ulmi, notes, N. Y. Cornell.. 680 

Kalmta latifolia, cold storage for. .369 

Kansas College, notes..308,413,717 

Fort Hays Branch Station, report. 129, 
198,1121 

Station, llnancial statement. 1121 

notes. 308,413 

Katydid, narrow-winged, notes, Ark. 974 

Kearney area Nebraska, soil survey, U. S. 

D. A. 740 

Kelep, Guatemalan. U. S. D. A. 131,678 

Kenai Station, report, U. S. D. A. 350 

Kentucky College, notes. 200 

Station, financial statement. 1121,1122 

notes. 200,717,926,1203 

report of director ... 1121,1122 

Keratitis, prevalence in Ohio. 1189 

Kervics pubescem, notes, Ky. 1171 

Kerosene lime mixture, tests, Del. 995 

N.Y. State.. 881 

Kidney, cystic, in pigs. 908 

Kinghead, vitality of seeds, N. Dak. 240 

Kite ascension, highest, V. S. 1). A. 735 

work' in Atlantic trade-wind region, 

IJ. S. D. A. 637 

Kites, use in meteorology. 338 

U. S. D. A.... 221,637 

Kohl-rabi, culture, Alaska. 863 

varieties, Mich. 23 

Labor, agricultural, in East Pnissia. 600 

Moluri. 6(K) 

as affected by farm machinery. 94 

Laborers, cost of food for. .59 

farm, holdings in Denmark. 600 

in the United Kingdom. il03 

T..actic acid bacteria, distribution. 1008 

studies.. 800 

combination with casein. 1186 

effect on casein and paracasein.. 697 

iiutritlvo value.*. 1179 

Lactose, origin in milk. 287,396 

Lady beetles, Chinese, introduction, N. J .. .378 

notes, U.S.D.A.... 265 

notes. 676 

Lakes, meandered, drainage of. 707 

small, elToct on local temperature, 

U, S. D. A. 222,224 

Lambs. iSee Sheep.) 

Lancaster County, S. C., soil survey, U. S. 

D. A. 740 

Land-grant colleges. (See Agricultural col¬ 
leges.) 

plaster. (See Gypsum.) 

preparation for irrigation. 813 

U.S.D.A. 409,706 

reclamation by drainage. 1 

tenure in Georgia, economics of. 509 

Landolphia foridat notes. 46 

Lands, public, grazing on, U. S. D. A. 817 

salt, reclamation. 814 

Lantern trap for Lepldoptera. 56,574 
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Page. 


I#arch aphis, notes. 476 

as atFected by origin ol seed . .t. 668 

canker, notes. 476 

disease, notes. 51 

Siberian, notes.. n. 566 

sylvicultural study. 669 

Lard, adulterants, detection, U. S. D. A— 114 

adulteration. 577 

as affected by feeding cotton-seed 

meal. 69 

as affected by feeding cotton-seed 

meal, Wash. 220 

methods of analysis. 439 

I^arder beetles, notes. 1173 

Larix europaxL as affected by origin of seed . 668 

liarks, homed, relation to agriculture, 

U. S. D. A. .571 

IxUhyrtM sylveatris, culture experiments, 

Mich. :«4 

Laurel disease, notes. 569 

Lawes, Sir John Bennett, biographical 

sketch. 542 

Lawns, grass mixtures for, examination, Vt. 241 

making, U. S. D. A. 976 

Lawrence County, Tenn., soil survey, IT. 8. 

D. A. 740 

J<«af extracts, effect on soils. 647 

honners, natural enemies, Hawaii. 477, 

783,1092 

notes, r. vS. D. A. 160,265 

insects, notes. 881 

Leather dust, analyses, Mass. 1143 

I^ieaves, absorptive properties. 17 

development as affected by light.... 651 

fertilizing value. 1054 

fixation of nitrogen by..564,951 

Injuries by frost. 21 

nitrogenous substances In.. a56 

proteolytic action. 542 

Lebia scapuktris, notes. ^73 

Lecanivm persiew, notes. 677 

spp., notes. 881 

Lecithans, determination. 938 

Lecithin as affected by ferments. 635 

composition. 1040 

determinatloi}. 938 

effect on nutrition. 579,792 

proteid metabolism. 490 

in milk. 833,1108 

plants. 1134 

Leeks, culture, Alaska. 863 

e.xperiments, Mich. 35 

Leguminous plants— 

as a source of nitrogen. 17 

assimilation ol nitrogen by. 21 

culture experiments. 643,963 

. Can. 485 

Mich. 354 

inoculation. 447,960,1050,1141,1148 

Can. 124,154,950 

Ca. 1049 

Me. 1050 

Mich. 537 

N.Jr. 363 

N. y. State. 648 

Okla. 647 
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Leguminous plants—Continued. 

inoculation, U. S. D. A. 760 

Va. 848 

root tubercles. {See Root tubercles.) 

self-fertilization. 957 

wild, of Maryland, Md. 124 

Lemon extract, analyses. jp08 

grass, culture and distillation. 666 

oil, method of examination. 630 

waste, extraction of Citrio acid from. 401 

Lemons, analyses. '577 

Lentil meal, digestibility. 1097 

Lentils, culture experiments, Mioh. 364 

notes, Mich. 23 

Lemitea atpiaria, notes. 168 

Leopard moth, notes. 1092 

helium apetalum, notes, N. Dak. 240 

I.epldoptera, lantern trap for. 66,674 

Lottuoe, analyses, N. Y. State. 41 

culture, Alaska. 863 

experiments, Mich. 36 ‘ 

Vt. 1067 

under cleese cloth,Can. 140 

tent shade, R. I_ 862 

electroculture. 970 

fertilizer experiment's. 18 

Vt. 249,1067 

rot, notes, Mass. 269 

seed selection. 666 

shading. 1126 

sterilization of soil for, Mass. 269 

R. 1. 862 

varieties, N. H. 1155 

Tex. 262 

watering, Vt. 260,1067 

I^eucin, assimilation by plants.18,348 

Leucite, fertilizing value. 649 

Jjeuoocytcs, effect on tubercle bacilli. 1113 

InmUk. 180,799,801,1007,1008 

Md. 181 

Levees, defects In, U. S. D. A. 409 

Lewis and Clark Exposition,' exhibit of eco¬ 
nomic entomology, U. S. D. A. 1096 

Llanes, caoutChouc-producing. 46 

Light as a factor in plant culture. 616 

colored, effect on silkworms. 440 

effect on MelUotuf^alba . 967 

plants. 440,640 

photoohemlcally active. 117 

Lightning, ball, U. S. D. A. 637 

damage by, Can. 195,836 

strokes, effects..*. 737 

Lignin, determination in feeding stuffs. 436 

Lignite, analysis, N. Dak. 302 

in North Dakota.^.. 92 

Ligyrua rugiupa, notes, Miss. 266 

U.S.D.A. 781 

Lilacs, cold storage for. 360 

forcing with ether. 668 

lAlies, Japanese, notes_ 1 . 667 

Lily of the valley rhizomes, cold storage for. 860 

lAmax agreatia, notes. 61 

Lime, analyses. 845 

' Can. 102 

Conn. State,,,,,,,,,.,.,,,,,, 846 


Kr.......10a 












































































































IKDKX OF StJBJEOTS. 


1278 


PagGw 

Lime, jnalyeee, Hass. 1143 

N.J. 18 

and chalk, analyses... 230 

magnesia, availability. 121 

ratio for plants.1140, 

1149,1152,1153 

as a manure preservative. 845 

ashes, analyses, Mass.221,1143 

availability for plants. 20 

available, determination in soils. 330 

burnt, fertilising value. 231 

determination...*.. 6,333,435,731,ia37,1038 j 

effect on heath soils. 352 

fertilisers, commercial, analyses. 18 

fertilising value, Ohio. 716 

for clover, U. S. D. A. 716 

hydrated, analyses, R. 1. 847 

injurious effect.• 18 

**Lime niter,” fertilizing value. 447,449,951 

manufacture. 649,747,748 

Lime nitrogen. (See Calcium cyanamid.) 

notes, Ohio. 512 

oyster shell, analyses, Mass. 229 

preparation and use. 195 

refuse, effect on barnyard manure.... 951 

sugar solution, use in milk. 397 

sulphur-salt wash- 

composition. 55 

notes, U. S. D. A. 412 

preparation and use. 679 

Md. 679 

Miss. 679 

studies. 426 

tests, Mich. 37 

sulphur washes, formulas for. 783 

preparation... 163,988,993. 

tests. 620 

Del. 992 

N. Y. Stfkte.... 880 

Ohio. 993 

Oreg. 993 

use in agriculture. 1054 

West Prussian, analyses. 18 

Limekiln ashes, analyses. Conn, State. 846 

Liming acid pine land. 231 

directions for. 845 

effect on soil constituents, R. 1. 844 

experiments. 330,539,543 

in Germany. 449 

Saxony. 231 

soils. 647 

Linden leaves, proteolytic enzyms in. 542 

root system... 869 

lilnseed cake, analyses. Can*.. 169 

cakes, Italian, poisonous. 64 

meal, analyses. 382,583, llOl 

Conn. State. 1100 

Mass.1143,1178 

Me. 63,1178 

N.H. 1179 

N.J.r. 276,1101 

N. Y. State. 490 

Pa. 276 

R.1. 27fr 

Vt. 169,170,1102 


Page. 


Linseed meal, analyses, Wis. 891 

feeding value, Va. 895 

origin of gum In. 958 

Lipura ambulans, notea . 676 

Liquidambar etyracifltM, studies, U. S. D. A. 150 

Liquors, distilled, methods of analysis. 427 

standards of purity. 578 

Lithium salts, effect on plants. 544 

Little peach disease, notes. 1169 

Live stock- 

associations. U. 8. D. A. 693 

cotton-seed meal for, Wash. 280 

exposition at Chicago .. 417 

feeding. 384 

treatise. 794 

in Germany. 711 

Japan, U. 8. D. A. . 715 

Mexico, U. S. D. A. 715 

Now Zealand. 909 

the United States, U. S. D. A. 924 

prices, U. S. D. A. 093 

in Ireland. 306 

sanitary board in Minnesota, report_ 698 

boards, interstate association. 499 

score cards for, N. Dak. 277 

shipments, U. S. D. A. 693 

statistics, U. S. D. A. 092 

water supply for, Okla. 338 

(See also Animals, Cattle, Shi*ep, etc.) 

Liver, cirrhosis due to Senecio burchellii ... 86 

of, notes. 908 

disease in fowls. 1115 

rot or fluke in sheep. 406 

Idving, cost of, in the United Kingdom.... 303 

Ix)CO weed, notes. 1188 

Locust borer, notes. 1171 

gall insects, notes. 1171 

leaf miner, notes. 1171 

leaves, fertilizing value. 1054 

predaceous, notes, Hawaii. 783 

trees, pruning, Ohio. 1161 

Locustidse, wingless, notes. 882 

Locusts, natural enemies. 53 

notes. 266,989,995 

Can. 160 

Mont. 477 

U. S. D. A. 160,782,879 

remedies.53, .573,784 

Cal. 1089 

Loess soils and marls in Rhenish Palatinate. 1047 

Logging terms, U. S. D. A. 373 

liOgwood root rot, notes. 1086 

Lohmannia insignis, notes. 676 

I^olium, symbiosis in. 777 

Lonchxa eplendida n. sp., description. 786 

Ix>ndon purple, analyses. 425 

Zophgrus aimilis, notea . 1172- 

Louisiana— 

Purchase Exposition- 

agricultural exhibits. 324 

U. S.D. A.... 410 

animal Industry exhibit, U. S. D. A.. 704 

forestry exhibit... 871 

Stations, financial statement.412,1122 

notes. 99,513,606,717,1025,1123 

University,notes. 201,1123 
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Loxostege aticticalis, notes, Colo. 52 

Lucern. (See Alfalfa.) 

Lucilia eericata, remedies. 503 

liumber Industry, history. 978 

In America, history. 1073 

statistics. 868 

prices, movement. 258 

rise In. 978 

(See also Timber and Wood.) 

Lumbering In New York. 871 

Lumbermen, attitude toward forest fires, 

U. S. D. A. 151 

Lumpy Jaw. (See Aetlnomyeosis.) 

Lungworms in sheep. 202,406,1016 

Lupines— 

culture experiments, Mich. 3^4 

germination as affected by temperature 653 
growth as affected by mutilation. Mass. 540 

nitrogenous material In seeds. .541 

Lycopersicum, mutation fonns. 766 

Lye, use in fruit canning. 769 

T^ymphangltis, epizootic. 701 

Lymphocytes, effect on tubercle bacilli. 1113 

Lyslmeter investigations. 1049 

Lysoform, antiseptic and toxic properties.. 402 

Lytta vesicatoria, notes. .54 

Macadamia ternifolia, notes. 867 

Macaroni, digestibility, IT. S. D. A. 481 

manufacture. 789 

wheat. (See Wheat, macaroni.) 
Macdonald College, transference to McGill 

University. 1127 

Mace, ether extract. Pa. 271 

sugar in. Ii:i5 

Machinery. (See Agricultural machinery.) 

Macon County, Ala., soil survey, U. S. D. A. 740 

Macrodendrophoma mhcicola, notes. 377 

Macrophoma and Diplodia, relationship... 22 

Macrophoma curvUpora, notes. 984 

dalmalica, notes. 985 

Macrosporium cucumerinum, notes, Colo .. 765 

sarcinxforme, notes. 567 

ftolani, notes. 1080,1163 

Macroramla gum, bacterial origin. 453 

Maerckcr-Bilhring solution, tests. 6 

Maggot, blood-sucking, notes. 1095 

red, notes. 785 

Magnesia and lime, availability. 121 

ratio for plants. 1140, 

1149,1152,1153 

availability for plants. 20 

determination. 333 

Magnesium carbonate, determination In 

limestones. 7 

determination as pyrophos¬ 
phate. 435 

in soUs. 731 

metabolism. 1000 

Magnetic Add, terrestrial, U. S. D. A. 222 

observations at Havana. 337 

Magnetism, terrestrial, bibliography. 224 

report on, La. 814 

Maine Station, financial statement. 1122 

notes. 100,413,1026 

University, notes. 100,308,413,1025 

JUdzB. (See Com.) 

Malaeline feed, analyses, N. J. 276 


Page. 

M.4ieena, feeding value. 901 

Mai de caderas, notes. 81 

trypanosome of. 192 

Maladie du colt, control. 401 

Malanga, analysis, U. S. D. A..... 351 

Malapaho, notes. 1076 

Malic acid, detection in vinegar. js 428 

Mallein, diagnostic value . 505,594,703 

in the treatment of glanders.297 

reaction, notes. 594 

Msllet bark, analyses. 36fi 

Malnutrition, notes. 579 

Malt, examination. 890 

extract, use in bread making. 482 

ground, analyses, Vt. 170 

nitrogen content. 483 

sprouts, analyses. 583,1101 

Conn. State. 1100 

Mass. 1178 

N..T. 276,1101 

N.Y. State. 400 

B.1. 276 

Vt. 170 

Wis. 891 

effect on digestion. 70 

milk secretion. 70 

Malta fever, transmission by goats’ milk... 696 

Mammals of Great Britain and Ireland.... 570 

Kansas, Kans. 265 

' Mammary gland, diseases of. 294 

tuberculosis of. 501,502 

Mammea, analyses. 788 

Mammitis, contagious, notes. 008,909 

treatment. 700 

In cows. 190,405 

tubercular, development. 700 

Man, digestion experiments. 682,999,1097 

Me. 482 

Minn. 681 

U. S. D. A. 481 

metabolism as affected by water 

drinking. 683 

experiments. 62, 

486,683,684,789,791,702,1000 

respiration experiments. 1098 

Mandarin fungus disease. 1083 

Manganese, fertilizing value. 952,954 

salts, effect on plants. 544 

Mange, demodectic, treatment. 1194 

prevalence in Austria. 1012 

(See also Cattle, Horse, Pig, and 
Sheep mange or scab.) 

Mangel heart rot. 1164 

Mangels, analyses. 238 

Can. 160 

composition as affected by ferti¬ 
lizers. 754 

culture experiments, Can. 128 

Kans. 120 

fertilizer experiments. 73S, 

230,358,449,654, 

755,848,052,1057 

Can. 128 

R. 1. 346 

lime nitrogen lor. 538 

' seed production, premature. 288 

varieUes. 288.289.352,764 
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Mangels, varieties, Can.., 

Mich.. 

Mango black blight, notes 

diseases, notes, Hawaii. 

weevil in Hawaii. 

notes. 

Mangoes, analyses. 

budding experiments, U. S. D. A. 

canning. 

‘ culture, Hawaii. 

in Hawaii, U. S. D. A_ 

Porto Rico, U. S. D. A. 

on Florida Keys. 

insects affecting, Hawaii. 

preservation. 

shipping experiments. 

varieties, Hawaii. 

Manihot glaziovii in Brazil. 

Manna grass, floating, analysis. 

Mantld, Chinese, notes, U. S. D. A. 

Manual training in relation to nature study 

rural schools. 

Manure, barnyard. (5ee Barnyard manure.) 
fertilizing value as affected by ra¬ 


tions. Me. 1102 

liquid, loss of nitrogen in. 649 

preservation. 846,1051 

production. 847 

spreaders, notes. 815 

(See also Cow, Tien, Sheep, etc.) 

Manures, analyses. Interpretation for farm¬ 
ers. 939 

Manurial requirements of soils. (See Soils.) 

Maple leaf scale, woolly, remedies. 619 

products, adulteration, U. 8. D. A_ 790 

sap pressure and flow in. 123 

scale, cottony, notes. 988,989 

Conn. State. 163 i 

Fla. 479 

U S. D. A. 786 

remedies, N. J. 378 

sirup, analyses. 427,487,685,791,890 

methods of analysis,Vt.... 219,1083 

sugar, adulteration, U. S. D. A. 1098 

analyses. 427,487,685,791 

Vt. 221 

Industry, U.S.D. A. 774,1098 

methods of analysis, Vt... 219,1038 

notes. 890 

sycamore, as affected by origin of seed 668 

Marasmius sacchari, notes. 472 

Hawaii. 778 

semiu9tu8, notee. 472 

Margarin, tubercle bacilli in. 182 

Marigold, culture, Alaska. 863 

Maijoram, i>ot, analyses, N. Y. State. 41 

Markets in Oregon. 463 

Marl, analyses, Ky. 1041 

N.J . 18 

effect on heath soils. 352 

loess, in Rhenish Palatinate. 1047 

statistics. 451 

West Prussian, analyses. 18 

Marmalade, manufacture from mangoes, 

Hawaii. 1156 

Marmalades, analyses. 997 

Marsh soils. Investigations. 840 


axillary disease in horses and mules. 408 

ay beetles, notes, U. S. D. A. 879 

flies in New York. 784 

Meadow fescue, germination. 653 

notes. 547 

seed, examination, Vt. 241 

foxtail, culture in Alaska, U. S. 

D.A. 350 

grass, alkali, notes, Wyo. 240 

hay, digestibility. 893 

oat grass, tail, culture in Alaska, 

U. S. D. A. 349 

Meadows, fertilizer experiments. 25, 

238,654,753,964,1148 

irrigation. 814 

experiments. 1195 

Meal worms, notes. 1173 

Mealie stalk borer, remedies. 1169 

Meals in Paris, food value. 684 

Mealy bug, notes. 880 

Measles in pigs. 804 

Meat, absorption of sulphurous acid by .... 1177 

American, in France, U. S. D. A. 716 

Germany, U. S. D. A_ 715 

amino acids in. 271 

and bone, analyses. Mass. 1143 

Argentine, in Belgium, U. 8. D. A. 716 

canned, analyses. 790 

production in Germany, U. S. 

D. A. 716 

export trade, U. S. D. A. 1197 

extract, composition. 790 

hydrolysis. 683 

new substance in. 683 

extracts, judging. 635 

fertilizers, analyses. 230 

. foreign tariffs, U. 8. D. A. 1197 

from tuberculous animals. 1113 

frozen, trade of Argentina, U. 8. D. A. 716 
Great Britain, U. 8. 

D.A. 716 

New Zealand, TJ. S. 

D.A. 716 

globuUnln. 1175 

guano, Liltzeler, fertilizing value. 538 

hexon bases in. 271 

horse, identification. 938 

In France, U. S. D. A. 716 

inspection. 1033 

in Montana. 591,788 

New Zealand. 908 

notes. 401,592 


Page. 
854,962 
23 

1084/ 
1155 
680 
676 
788 
350 
578,768 
1155 

350 

351 
1071 
1155 

768 
662 
1155 
1076 
997 
265 
1200 
196 


Page. 

Marshall County, Ind., soil survey, U. 8. 

D.A. 740 

Marsonia rosse, notes. 1086 

4 'MarylandCollege, notes. 201 

w y semicentennial. 821 

^ y Station, notes . 100,201,413,717,820,1203 

1 Massachusetts— 

' y College, new horticultural building. 630 

< notes. 413,513,606, 


8tate 8tatlon publications. Index. 716 


Station, financial statement. 307 

notes. 201,413,606,820,926,1203 

!astitis. (See Mammltls.) 
tK Mathematics, teachers' association, U. S. 

^ D.A. 637 
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Heat meal, analyses.583,1101 

Can. 169 

Conn. State. 1100 

Me. 63. 

N.J. 1101 

N.Y. State. 490 

Pa. 276 

Vt. ITO" 

Wis. 891 

nitrogenous constituents. 498 

nutritive value as aflfeeted by cooking, 
U.8.D.A. 886 


phosphorescence of. 80 

phosphorus content. 887 

poisoning bacilli, studios. 914 

preservatives, studios, Mont. 487 


production and consumption in the 
United Kingdom, U. S. 


D.A. 716 

relation to population.... 787 

products, analyses. 487,685 

imports of foreign coun¬ 
tries, U. S. D. A. 1197 

protelds, studies. 1176 

scraps, analyses. Mass. 1178 

trade statistics, U. S. D. A.'. 924 

tuberculous, notes. 187 

Meats, analyses. 576 

N. Dak. 270 

canned, analyses . 488 

Mechanical colleges. (See Agricultural col¬ 
leges.) 


Mechanics, agriculturai. (See Agricultural 
mechanics) 

Medicinal plants, wild, in the United States, 


U.S.D.A. 752 


Megachilldse, notes. 988 

Megastigmus spermotrophue, notes. 1093 

MeJampeora bigelowti, culture experiments. 374 

spp. on willows. 1167 

Melanoplue devastator, remedies. Cal. 1089 

spp , notes, U. a D. A. 782 

uniformis, remedies. Cal. 1089 

Melanpyrum pratense, biology of. 642 

Melilotus alba as affected by light. 967 

Melilotus, culture oxpenments, N. Dak. 356 

Melon anthracnose, notes, W. Va. 283 

blight, notes. Mass. 269 

W.Va. 283 

cassaba. 1088 

damping off, notes, W.Va. 263 

diseases, treatment, U. S. D. A.672 

downy mildew, notes, W.Va. 263 

leaf spot,notes, W. Va. 263 

Melons, forcingexporiments, N. Y. Cornell.. 463 

notes, Kans. 129 

seed selection. 666 

spraying, S.C. 778 

W.Va. 1091 

Melophagua ovinus, remedies. 693 

Memordica, analyses. 788 

Mendel’s law, application to wheat. 462,982 

Mentha spp., descriptions, U. S. D. A. 766 

Meridian lines, establishment, La. 814 

Mermie albicane, notes, U. 8. D. A. 162 

spM notes, Ky. 1171 

MeruUne laehrymane, notes. 1167 


Page* 

Metabolism- 

experiments, cage lor dogs in. 795 

with cows, Mich. 382 

dogs. 490, 

491,684,792,1000,1176 

men. 62,486, 683,684, 

789,791,79g, 1000 
in dogs as affected by radium bromid.. 796 

of nitrogen. 168,486,490,491,1100 

protein, theory of. 167,888 

-physiology of. 277 

Meteor in Montana, U. S. D. A. 637 

largo, U. S. D. A. 930 

Meteorographs, record sheet for, U. 8. D. A. 636 

Meteorologia generale di Luigi de Maichi, 

U. 8. D. A. 10 


Meteorological-- 

chart of the Great Lakes, U. 8. D. A.. 736,941 
charts of the Indian Ocean, U. 8. D. A. 10 


conference at Innsbruck. 1043 

course at Williams College, U* 8. D. A. 222,637 

definitions and symbols, U.lB. D.A_ 939 

instruments, exposure. 116 

literature in public libraries, U. 8. D. A. 735 

maps for schools, U. 8. D. A. 939 

observations— 

Can. 115 

Idaho. 337,1042 

Kans. 116 

Ky. 1042 

Mass. 116,337,440,637,836,1043, 

Me. 1042 

Mich. 1048 

Mont. 440 

N. Dak. 222 

N.J. 363,366 

N.Y. State. 1135 

Ohio. 440,441,638 

Pa. 222 

R. 1. 836 


U. 8. D. A. 10,221,636,736,939,1041 

Va. 836,924 

Wyo. 1136 

at Burdwan Experimental Farm... 855 

Canterbury. 11 

Cheshire, England. 223 

Dumraon Experimental Farm... 856 

Havana. 337 

Innsbruck. 1043 

Juvisy. 440,1136 

Lausanne. 940 


Manila. 

Montdidier. 

Montpellier, France. 

Montreal, Can. 

Naples. 

Odessa. 

Orono, Me., U. 8. D. A. 

Paris. 

Plotl. 

Rothamsted. 

Wye, England. 

In Alaska, U. 8. D. A. 

Austria.. 

Colorado.11 

East Africa Protectorate.7( 

France..:.. 


442 

ii6 

116 

224 

1136 

632 

637 

940 

1043 

642 

228 

850 
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Meteorological—Continued. Page, 

obsetratione—continued. 

in Oreat Britain. 1135 

and Ireland. 115 

Guam. 639 

Guernsey. 442 

Mauritius. 223 

Noway. 512 

Ontario, Can. 835 

Queensland. 442 

Saxe-Altenburg. 639 

Sweden. 1043 

the Northwest Territories. 442 

Tunis. 337,531,940 

on Ben Nevis. 441 

organization. 116 

(See also Climate, Rain, Weather, 
etc.) 

observatories In Europe, U. S. D. A— 939 

research, U. S. D. A. 637 

observatory, Mount Weather. 639 

U.S.D.A. 10,637 

researches In Japan, U. S. D. A. 637 

service In Australia. 531 

China. 1043 

Korea. 1043 

U.S.D.A. 637 

Manchuria, U. S. D. A. 637 

station at Port au Prince, Haiti, U. S. 

D. A. 637 

stations tor si>ecial studies, U. S. D. A.. 939 

island. 116,442 

mountain, U. S. D. A. 637 

statistics. 115 

studies, practical. 940 

Meteorology- 

apparatus for instruction in, U. 8. D. A. 10 

application of mathematics in, U. 8. 

D. A. 10 

bibliography. 224 

cosmical, U. 8. D. A. 637 

in Australia. 639 

U. 8. D. A. 637,735 

Haiti, U. 8. D. A. 10 

Holland, U. 8. D. A. 939 

India, U. 8. D. A. 939 

Japan. 835 

relation to fruit culture. 661 

South America, U. 8. D. A. 637 

instruction in. 835 

U. 8. D. A. 222,735 

international catalogue. 836 

lectures on, U. 8. D. A. 1042 

marine, contributions td, U, 8. D. A— 10 

methods of teaching, U. 8. D. A. 735 

of Mars, U. 8. D. A. 735 

Now Z^land. 337 

southern Asia and Indian Ocean- 736 

outline for normal school, U. 8. D. A... 1042 

practical studies, U. 8. D. A. 735 

text<book. 835 

treatise. 735 

U. S. D.A. 637 

use of kites in, U. 8. D. A. 637 

Meteors, notes, U. 8. D. A. 735 

liethyl aloobol, detection. 428 

determination. 427 

N.Dak. 270 


Page. 


Metritis, infectious, in cows. 405 

Mica as a source of potash. 842 

Mice, field, destruction. 476,571,676 

notes, Mont. 477 

girdling of fruit trees by, Vt. 250 

transmission of rabies by. 1018 

Michigan College, notes. 100,201,308,606,926 

8tation, financial statement. 1122 

notes. 201,308,600,926 

report of director. 1122 

substations, reports. 412 

Microbiology, agricultural, treatise. 849 

Micrococci in gangrenous suppuration. 500 

Micrococcus tetragenus as a cause of mam- 

mitis. 405 

Micro-organisms, pathogenic, handbook_ 1111 

spiral, notes. 1011 

(See also Bacteria.) 

Middlings, analyses, Fla. 490 

tt. 1. 276 

for pigs, Ind. 387 

(See also Wheat, Rye, etc.) 

Midges in New York. 784 

Mildew, treatment. 672 

Mildews, powdery, in Washington. 373 

Wash... 264 

Military instruction in land-grant colleges. 322 

Milk, abnormal, bacteriological studies. 800 

absorption of odors by. 118.3 

acidity as affected by preservatives.. 397 

studies. 288 

aeration. 179 

amino body in...*.. 587 

ammonia in. 287 

analyses. 336,496,576,1182 

analysis by calculation. 430 

artificial, analysis. 1110 

as affected by rennet. 400 

ultra-violet rays. 1007 

ass’s, analysis. 1183 

bacteria, classification. 907 

in . 73,74,179,288,400,800,1183 

Can. 74 

as affected by centrifug¬ 
ing. 288 

associative action, Mich.. 496 

bacterial contamination. 400 

bacteriological examination.... 590,799,800 

bacteriology of. 73 

biological and biochemical studies.. 288,801 

blood or hemoglobin in. 911 

by-products. 439 

carbonated. 1110 

care of. 183 

Can...... 179 

catalase number. 1184 

certified, production at Biltmore.:... 73 

chemistry of. 287 

review of literature. 439 

citric acid in.,. 695 

clean, U. S. D. A. 412 

composition as affected by— 

estrum. 180 

food. 180,286,396,396,604,902,1106 

U.S. D.A. 198 

heating... 182,289 

intervals between milkings_ 902,1005 

nMBdng. 72.687 



































































































EXPERIMENT STATION RECORD, 


nn 


. Page. 

Milk, composition, variations in. 73,306,1005,1107 


condensed- 

analyses. 487,685 

N. Dak. 201 

manufacture, N. Dak. 201 

spoiling. 007 

contamination..•. 1183 

by copper. 005 

control societies in Sweden. 700 

cooling. 170 

cryoscopic examination ... 336,438,734,1134 

culture media for bacteria. 500 

curdled, examination. 520 

depot in llouen. 306 

depots in Germany. 182 

infant. 306 

notes. 588 

determination of dirt in. 181,587 

digestibility as affected by formalde¬ 
hyde. 200 

digestive action, Minn. 682 

dried, digestibility. 701 

enzyms in. 801 

ewes', in Sardinia, analyses. 180 

fat as affected iiy feeding sesame cake. 403 
globules as affected by mechanical 

action. 77 

human, Baudouin reaction. 1006 

transformation of food fat into.. 1005 
(See also Fat.) 

faucet for drawing. 709 

fever Investigations, foreign, U. S. 

D. A... 401 

symptoms and treatment. 911 

Va... 910 

treatment. 86,295,500 

fibrin in, Md. 181 

filters, tests. 400 

flavor as affected by com silage, III... 71 

forage crops. Pa. 285 

for infants. 306,497,606 

freshness, determination. 1184 

from different quarters of the udder.. 72, 

73,286 

diseased cows, U. S. D. A. 716 

tuberculous cows. 1113 

gas-producing bacteria in. 74 

Can. 74 

germicidal properties, Conn. Storrs.. 398 

goats’, information concerning, U. S. 

D. A. 77 

transmission of Malta fever by. 696 

granulated, analyses. 583 

Mass. 1178 

guaiac reaction. 529 

handling. 170 

heated, detection. 529 

human, analyses. 336,405,1183 

casein in. 587 

cellular elements in. 180 

fat content. 76,77 

hydrogen peroxid in, detection. 7 

immunization by means of. 76,501 

Index of refraction. 0 

inlOcted, as a cause of sore throat_ 76 

A. inspection in Montana. 591,788 

lodthln and oephaiin in. 1108 


Page. 

Milk, leucocytes in. 180,790,801,1007,1008 

Md. 181 

Ume sugar solution in. 397 

malted, analyses. 685 

methods of analysis.:. 335,495,733,037 

modifying for Infants. 287,288 

nitrates in. 888 

of rabid animals, non virulence. 016 

pasteurization. 77,289,390 

in infant feeding. 182 

pasteurized, bacteria in. 73,407 

U. S. D. A... 496 

detection.?. 1000 

powder, analysis. 398 

factory in France, U. 8. D. A. 716 

notes. 201 

preservation- 

methods. 1006,1007 

with formaldehyde. 75,182, 

290,606,801,1006 

Del. 588 

hydrogen peroxid. 74, 

200,307,308,605,734,1006 

preservatives, analyses. 495 

Can. 906 

studies. 307 

product, new. 608 

IJ. 8. D. A. 716 

production as affected by— 

asparagin. 1005 

feeding, Vt. 1105 

properties of })lood. 1107 

production for infants. 306 

in relation to conforma¬ 
tion of udder, Vt. 1108 

studies. 1182 

products and by-products, treatise... 690 

proteids, determination. 430 

glycocoll content. 1108 

proteolysis in. 801 

pus cells in. 180,709,801,1007,1008 

Md. 181 

reducing power. 1184 

reductases in. 801 

refractometric examination. 420,438 

sale in Switzerland. 799 

salty bitter. 695 

samples, preservation. 906 

sampling. Ill. 587 

N. n. 1185 

sanitary, bacteria In. 709 

production. 799 

and sale. 73 

secretion as affected by condiments .. 70 

studies. 405 

U. 8. D. A. 493 

separi^ion, Can. 179 

serum, specific gravity. 438 

simple experiments. 923 

skimmed. (See Skim milk.) 

skimming at different temperatures.. 78 

slimy fermentation. 695 

sodium chlorid in. 1006 

solids, determination... 1041 

table for computing. 9 

sterilization with steam. 1004 

sterilized, for infants. 396.096 
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Page. 

Milk strainer, Ulander. 78 

streptococci In. 496,1007,1183 

substitutes for calves. 795 

sugar, origin In milk. 287,396 

Bulpfiurio acid in. 695 

supplies, discussion, Mich. 494 

sanitary control. 494 

supply of Antwerp. 694 

Boston, New York, and 
Philadelphia, U. S. D. A . 1183 

Budapest. 398 

Oratz. 1183 

Jamaica. 180 

Lelpslc. 496 

LUle. 182 

London. 1008 

Milan. 72 

^ New York. 494 

Raleigh. 1006 

Rochester. 1109 

southern cities, U. S. D. A.. 72 

test bottles, cleaning, Wis. 498 

testing. 394,1184 

Can. 179 

on the farm. 306 

tests, comparison. 1008 

top, fat content. 288 

transmission of tubercuiosis by., 84,502,700 
U.8.D.A. 699 

tubercle bacilli in. 182 

tuberculous, use, N. Mex. 806 

vessels, cleansing. 1009 

waste, utilization. 439 

watered, detection... 9,398,429,438,587,1041 

Milking, contract system in Denmark. 694 

effect on composition of milk. 72,587 

fractional. 71 

llegelund method. 71 

Vt. 1108 

machine, description. 286 

tests. 180 

machines, notes. 815 

report on. 1182 

notes. 179 

prevention of contamination dur¬ 
ing. 179 

Mill feeds, analyses. 382 

Qriffln, description. 195 

new universal. 710 

sweepings, analyses. 382 

Millet, analyses, Hawaii. 1177 

cat-tail, notes, S. C. 132 

culture experiments. 963 

Can. 128,854 

Mich. 1147 

in Madras. 1150 

Indian, notes, Wyo. 240 

pearl, notes. Kans.129 

seed, coating with talc. .. 789 

examination, Vt. 241 

varieties. Can. 853 

N. Dak. 237,238 

8. Dak. 544 

Milling products, adulteration. 481 

Millipedes, notes... 676 

' Milo maize, notes. Miss. 236 


. Page. 

Mincemeat, examination. 800 

Mineral- 

constituents of plants, effect on soils... 047 

products of the United States. 451,1052 

waters of the United States, U. S. D. A. 641 

Mining schools, establishment. 322 

Minnesota Station, notes. 606,718 

report of director. 604 

University, notes. 201,606,718 

Mirage after sunset, U. S. D. A. 637 

Mississippi— 

College, notes. 100 

McNeill Branch Station, report. 236,1122 

Station, financial statement. 307 

notes. 100 

report of director. 307 

Missouri Station, notes. 201,309,1123 

University, notes. 201 

Mistletoes of caoutchouc. 851 

Mites injurious to animals. 67 

new, descriptions. 988 

notes. 266,574,1173 

treatise. 882 

Mohair, notes, U. S. D. A. 690 

Moisture. (See Water.) 

Molascnit, analyses. 4^,793 

Hawaii. 1177 

Molasses- 

analyses. 487,685 

beet pulp, analyses, Vt. 1102 

dried, analyses. 583 

R. 1. 276 

digestibility. Mass. 279 

feeding value, Vt. ' 284 

forcows, N. J. 394 

feeding value. Can. 171 

{See also Sugar-beet pulp.) 

cane sugar, analyses. 790 

chemical studios. 488 

dark, analysis of. 9 

feed, analyses, Pa. 276 

feeding value, Tex..*. 894 

feeds, analyses. 488,1101 

Mass. 583 

Mo. 1178 

N. J. 276 

Wis. 891 

methods of analysis. 426 

for horses. 492,687 1105 

mules. 492,687 

grains, analyses. 1101 

N. J. 276,1101 

R. 1. 276 

Vt. 1102 

Wis. 891 

methods of analysis. 424 

, potash fertilizer, notes.*. 954 

residue, fertilizing value. 1054 

water in, determination. 8 

Mold, prevention on butter, Can.178,1183 

Molds, effect on horses. 1016 

poisoning of cattle by. 702 

Mole cricket, notes. 882 

Molecular absorption. 613 

Monarthrum fasciatum, notes, Ky.'. 1171 

mali, notes, Ky. 1171 
























































































































1280 


BZPBBIXEKT STATION BBOOBD. 


Page. 

Moniezia expansa, notes, S. Dak. 596 

MonUia fructigena, notes. 1162 

MoMcetta coryli, notes, V. 8. H. k . 782 

Montana Ck>llege, notes. 201,926 

Station, financial statement. 611 

notes. 201,926 

report of director. 611 

Moon, effect on plant growth. 440,632 

Moonrlse, time of, U. 8. D. A. 1042 

Moonset, time of, U. S. D. *A. 10^ 

Moor Culture Station, Swedish, report. 10 

soils. (See Soils, moor.) 

Moorland products, analyses. 10 

Moors, origin of. 745 

Morbus maculosus, treatment. 298 

Mormon cricket, notes, U. S. D. A. 266 

Morning glory, grafting. 563 

Mosquito larvee, analytical key, U. S. D. A. 1094 

destruction. 67 

infection with micro-organ¬ 
isms. 57 

Mosquitoes, classification, U. S. D. A. 1172 

in New Jersey. 988 

N. J. 56 

notes. 159,989,1173 

Miss. 266 

U. S. I). A. 782 

parasites of. 479 

remedies. 574,884 

N.J...'.. 56 

studies. 883 

transmission of diseases by_ 884 

Moss manure, value. 346 

Motors, agricultural. 509 

farm traction. 816 

hydraulic, treatise. 710 

peat gas. 93 

wind. 919 

Mottles in butter, cause and prevention_ 79 

Mount Whitney, altitude, U. S. D. A. 637 

Moust^ typhoid, bacillus. 1194 

studies. 406 

Mowing machines, tests. 91 

Mucin in urine of horses. 80 

Muck, analyses, Maas. 229,1143 

R. 1. 847 

Vt. 221,1041 

ashes, analyses. Can. 122 

Mucor, pathogenic species. 186 

ifttcor 8pp., inoculation experiments. 017 

Mud, river, analyses, Mass. 229 

salt marsh, analyses, Mass. 229 

Mulberries, culture. 58,575,885 

Mulberry, bacterial disease, notes. 1162 

notes, Conn. 

State. 163 

Mulching apple trees with straw. 253 

experiments with vegetables. Mo. 34,35 

. orchard fruits, N. Dak. 249 

raspberries, Tenn. 666 

Mutes, alfalfa for, U. S. D. A. 686 

American, in Brazil, U. S. D. A. 715 

^ molasses for. 492.687 

^ raising. 1002 

WIfiMr, Atoxander, biographical sketch. 824 

m^d^seps, synonymy of, U. S. D. A. 1168 


Page. 

Munising area, Michigan, soil survey, U. 8. 

D.A. 740 

Muriate of potash- 

analyses, Conn. State. 846 

Mass. 1143 

Pa. 229 

R. 1. 847^ 

Vt. 1041 

Muaa perrieri, notes.;. 467 

Mvsea tsesar, notes. 914 

sencata, notes. 914 

Muscles, biochemistry. 221 

Mushroom disease, notes. 473 

Mushrooms, analyses, Ky. 1041 

N.Y. State. 41 

canned, discoloration. 677 

examination. 890 

culture. 558,665 

N. V. Cornell. 141 

U. 8. D. A. 667,716 

experiments. 971 

edible and poisonous- 

atlas. 851 

in North Carolina. 558 

Muskmelon downy mildew or blight, Conn. 

State. 166 

rust, plants resistant to, Colo.. 765 

Winter Pineapple. 1068 

Muskmolons, analyses, N. Y. State. 41 

culture experiments, La. 366 

Mich.... 35 

rust resistant, Colo. 765 

varieties, S. C. 132 

Must, composition. 866 

Mustard, artificial coloring. 1177 

hall, notes, N. Dak. 240 

culture. 866 

Alaska. 863 

experiments, Mich. 36 

fertilizer experiments. 856,948,940 

lime nitrogen for. 638 

methods of analysis. 428 

prepared, analyses. 488 

seed oil, analyses. 889 

tumbling, notes, N. Dak. 240 

wild, destruction. 566 

notes, N. Dak. 240 

vitality of seeds, N. Dak... 240 

Mutation in evolution of vertebrates. 614 

Mutton, prices in Ireland. 305 

Myall, weeping, notes. 256 

Myasis, experimental, in goats. 1016 

Mycoplasm hypothesis. 873,874 

Mycorrhiza, endotrophic, studies. 761 

Mycoses in man and animals. 186 

internal, descriptions. 017 

Mymarldm, notes, Hawaii. 788 

MytUatpie pomorum. (See Oyster-shell 
bark-louse.) 

Nfertilizer, fertilizing value. 961 

Nagana, immunization. 016 

infection in guinea pigs. 102 

notes. ‘81 

trypanosome of. 198,1117 

Narcissus bulbs, bome^grown.. 309 

Nasal cavity in the horse, bacteria in. 916 
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Nasturtltims, notes, N. J. 365 

National Association of Agricultural Imple¬ 
ment , and Vehicle Manufac¬ 
turers. 109,206 

Association of Dairy Instructors 

and Investigators.1131,1132 

Dairy Show. 520 

Irrigation Congress, section of cli¬ 
matology. 638 

Nature study- 

course in. 1023 

discussion. 1200 

in elementary schools. 307,713 

Indian schools. 1200 

New Hampshire schools. 411 

North Dakota schools. 411 

relation to manual training. 1200 

rural schools.... 97,1022 

laboratory guide. 1023 

leaflets.97,818 

lessons for primary grades. 412 

methods of teaching. 603 

of Maryland plants. 603 

outlines. Can. 198 

practical bearings. 1199 

relation to geography.:. 922 

report on. 97 

suggestions. 1200 

teaching. 1199 

text-book for teachers. 1023 

use of insects in. 988 

Nebraska Station, notes.:.. 100,201,718,926 

University, notes. 100,514,607,926 

Neocotmoapora vaMnfecta, description, Mo.. 1165 

notes. 775 

Necrosis in cattle, bacteria in. 592 

Necrotic stomatitis in calves and pigs, 

U. S. D. A. 86 

Nectarophora aolanifolii, notes. Can. 160 

Nectria einnabarina, notes. 1162 

ditisaima, notes... 1162,1165 

aolani, notes. 46 

sp., notes. 154,475 

Needle grass. Nelson, notes, Wyo. 240 

Negri corpuscles, diagnostic value. 916 

studies. 1118 

Negroes, agricultural colleges for. 922 

school for. 622 

Nematodes, notes. 262,880,989 

Me. 994 

production of toxins by. 917 

NephUa madagaacarianaia, silk of. 58 

Nerves, biochemistry. 221 

Neala panicukUa, notes, N. Dak. 240 

Nests, trap, for poultry. 1004 

Me. 388 

Nevada Station, notes. 100,201 

University, notes. 100,201 

New Hampshire College, notes.100, ns, 1203 

New Jersey College, notes. 1025 

Stations, financial statement.. 412 

notes. 100,1025 


report of director.... 412 

review of work, N. J . 98 

New Mexioo Station, financial statement... 1201 
report of director- 1201 
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NewYork- 

Comell Station, financial statement.... 924 

notes.414,1124 

report of director. 924 

State Station, financial statement. 1201 

notes.:. 309,1204 

report of director. 924 

Night soil, notes.;. 847 

Niter earth, analyses, Ky. 1041 

Nitragin, preparation and use. 447 

Nitrate by-product, notes. 449 

of potash, analyses, Pa. 229 

Nitrate of soda- 

action as affected by lime. 18 

analyses, Conn. State. 846 

Mass. 229,1143 

Pa. 229 

R. 1. 847 

Vt. 1041 

availability of nitrogen in, N. J. 344 

decomposition in soils. 1048 

effect on barnyard manure. 951 

phosphates. 1052 

fertilizing value. 231,448,449.648,750,847 

Mass. 234,235 

Miss. 235 

for fruit trees. 253 

protection against frost. 122 

methods of analysis.7,218,9.52 

treatise. 538 

Nitrates-'- 

bacteriolysis. 300 

detection in milk.9,587 

determination. 218 

excretion in milk. 288 

exports from Chile. 1142 

fertilizing value. 751 

formation in the soil, N. C. 344 

manufacture..526, .527,649,747,748,749,1142 

methods of analysis. 830 

production in Chile. 847 

Nitric acid- 

detection . 112 

determination. 218,634,035 

Busch method. 112 

Frerlchs method. 112 

in meat. 635 

nitrates. 1037 

presence of organic sub¬ 
stances . 4.36 

soils. 832 

manufacture. 526,527,649,747,748,749,1142 

Nitrification experiments. 98,543 

history. 120 

in soils. 947 

N. C. 344 

investigations.:... 119,648,948 

of fertilizers. 948 

sewage in soils. 1000 

Nitrifying organisms, growth in mineral 

medium. 120 

Nitriles, assimilation by plants. 348,349 

Nitrites, fertilizing value. 751 

Nitrogen- 


albuminoid, determination in cereals... 48S 
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determination in superphosphates.. 1037 

fixation by seolJtes'.. 836 

utilisation. 122 

assimilation by plants.21,7.81 

atmospherio— 

accumulation and titilir.ation in 

soils. 17 

fixation. 526,627,649,827,1051,1142 

by bacteria. 949,950 

N. J. 342 

leaves. 564,951 

peat mold. 120 

plants. 949 

utilisation. 447, 

526,527,746,747,748,749,951, ia51 

atomic weight. 527 

determination. 432,1037 

in feeding stuffs. 528 

milk. 1133 

organic substances... 333 

soils. 4.36 

urine. 334 

KJoldahl method. 112 

solutions used in. 634 

tables for, Wyo. 1133 

enrichment of soils. 1050 

excretion as affected by water drinking. 683 

by ruminants. 1103 

feeding of plants. 648 

fixation, investigations. 648 

by bacteria. 447,1048,1145 

fi Xing bacteria. 750 

in soils. 120 

the ocean. 118 

studies. 950 

tests, Can. 950 

U. S. D. A. 950 

free extract, determination in feeding 

stuffs. 528 

loss in liquid manure. 649 

metabolism. 167,168,486,490,491,888 

discussion. 1100 

nitrate, assimilation by plants. 1144 

fixation by bacteria. 447 

of soils, changes in. 1048 

urine, preservation and action. 448 

. organic, assimilation by plants. 348,349 

determination in sewage. 634 

water. 334 

nitrification. 537 

renal excretion, investigations. 168 

requirements by man. 62 

solubility in soils as affected by electric 

current. 745 

sources. 542 

Nitrogenous- 

fertilisers, availability of nitrogen in, 

N.J. 344 

comparison. 450,543,948 

Hass. 234 

effect on phosphates. 1052 

forms. 1142 

new. 447 

pot experiments. 1053 

tnmaformations in soils. 1048 


Nitrogenous—Continued. Page. 

substances, cutaneous excretion. 613 

in seeds and leaves. 966 

during ripening.... 541 

Nitrous acid, determination. 7,634,635 

in water..... 219,036 
volumetric 

method. 334 

in sea water. 533 

Nodular disease in cattle. 696 

^ sheep. 696,804 

La. 405 

prevalence in Ohio. 804,1189 

Noodles, egg, judging. 686 

notes, U. S. D. A. 716 

Nori, carbohydrates of. 880 

North Carolina— 

College, notes. 100,1026 

Station, financial statement. 511 

notes. 201,309,1026 

report of director. 511 

North Dakota— 

F.dgeloy Substation, report. 238 

Station, financial statement. 307 

report of director. 307 

North Polar work, Nansen's, U. S. D. A ... 637 

NovivLS cardinalU, noten . 784 

Nucleic acid, effect on nutrition. 579 

Nuclein, effect on nutrition. 679 

Nursery- 

inspection, W. Va. 679 

discussion. 515 

in Kansas. 1091 

Maine. 1092 

Massachusetts. 1090 

Michigan. 883,1160 

Ohio. 378 

Oregon. 52,463 

Pennsylvania. 784 

Rhode Island. 676 

Utah. 62 

West Virginia, W. Va ... 1091 

laws. 677 

uniformity In. 620 

legislation in Cape of Good Hope. 266 

stock, dipping, Mo. Fruit. 8^ 

fraud in the sale of, Ohio. 716 

fumigation. 56,574,1109 

Md. 574 

U. S. D. A,. 1024 

winter storage. 467 

Nut weevils, notes, U. S. D. A. 162 

W. Va. 1091 

Nutrition- 

investigations, U. S. D. A. 165 

Japanese, U. S. D. A... 681 

progress In.337 

notes. 679 

organic phosphorus compounds in. 579 

teaching. 165 

{See also Digestion, Food, Metabolism, 
etc.) 

Nuts, culture. 142 

in Argentina. 662 

Oregon. 468 


new creations, XJ. S. D. A............ 142 
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Nuts, Queensland, notes. 867 

varieties, Mich. 37 

Nyata aquadca, studies, U. 8. l3. A. 150 

Oak boring Insect, notes. 376 

disease, notes. 376 

forest, notes. 266 

insects, notes. 783 

live, reserve carbohydrates in. 541 

pruner, notes, Fla. 479 

red, growth. 869 

witches’ broom disease. 1166 

Oat and pea silage, analysis, Vt. 221 

blight, notes. 566 

dust, analyses. Can. 169 

feeds, analyses. lldl 

Mass. 1178 

N. Y. State. 490 

Vt. 169,170,1102 

Wis. 891 

grass, tall, notes. 546 

yellow, notes. 546 

hulls, ground, analyses, N. Y. State... 490 

loose smut, treatment, U. 8. D. A. 1078 

oflfal, analyses. 793 

rust, notes, Mich. 22 

treatment. 875 

Can. 875 

sickness of soils. 845 

smut, treatment. Can. 874 

Idaho. 982 

U. 8. D. A. 198 

straw, digestibility. 893 

nitrogen content. 132 

Oats, analyses. 382 

Me. 1178 

Wis. 891 

and barley, analyses, Wis. 891 

com, analyses, Wis. 891 

as a forage crop. Miss. 1056 

composition as affected by soils, Can. 840 

culture experiments. 543,545,759,1150 

Ala. Tuskegee... 856 
Can... 126,8.51,852,^53 

Mich. 1147 

Miss. 239 

Va. 854 

in Alaska, U. 8. D. A. 350 

on alkali soils, Mont. 226 

heath soils. 352 

digestibility as affected by crushing.. 898 

fertiliser experiments.17,18, 

130,239,-330,448,654, 
655,753,759,848,048, 
949,952,953,954,1051 

Can. 128 

Ill. 356,362 

Miss. 235 

N.Y. Cornell.. 461 

Ohio. 1141 

U. 8. D. A.... 350 

fertilizers for, Ala. Canebrake. 1061 

germination— 

as affected by temperature.653 

tests.:. 665 

Can. 131 

ground, analyses. 1101 


Page. 

Oats, growth as affected by— 

' phosphoric acid. 759 

rolling. 445 

soil compression. 759 

moisture.!.. 759 

hand hoeing. 24 

Hungarian, composition. 274 

digestibility. 274 

injury by fumes from industrial works 662 

irrigation experiments, Wyo. 706 

Kherson, U. 8. I>. A. 98 

lodging. Can. 856 

notes, 8. C. 132 

prices in Ireland. 305 

ripening. 545 

root system, N. Dak. 23 

score card for, N. Dak. 241 

seed selection, Can. 852 

stem structure. 760 

varieties. 130,238,351,357,7.56,856,1150 

Can. 126,862,853,962 

Colo. 1147 

Kans. 129,130 

Mich. 22 

Mont. 464 

N. Dak. 237,238 

Pa. 241,1057 

8. Dak. 544 

Va. 865 

water requirements. 534,814 

Can. 841 

Colo. 763 

wild, growth, N. Dak. 241 

vitality of seeds, N. Dak. 240 

yield in North Dakota, N. Dak. 237 

Ocneria dispar. (See Gypsy moth.) 

Odontoglossum, hybridization. 667 

Odors, absorption by milk. 1183 

(Ecodoma fervens, notes, U. 8. D. A. 160 

(Edaleonotus enigma, remedies. Cal. 1080 

(Edomyces leproides, notes. 46 

(Enothera spp., mutants and hybrids. 124 

(EsopMgostoma columhianum, notes, La... 405 

O'Fallon area, Missouri-Illinois, soil survey, 

U. 8. D. A. 740 

Ohio Station, financial statement.511,715 

notes. 201,820,926,1026,1204 

report of director.511,715 

work. 1201 

University, notes.514,718,926 

OMiumlactis, notes . 309 

Oil cake, fertilizing value of manure from.. 230 

cakes, adulteration. 64 

analyses. 793 

meal, analyses, Mass. 1178 

viscid, analyses, Mass. 1178 

Me.63,1178 

Oils, cold test. 420 

fatty, analytical constants. 387 

fish, ^scussion. 19 

iodin absorption, Pa. 230 

Philippine wood. 1076 

table, examination. 800 

titer test... 428 

Oklahoma College, notes_ 100,414,607,820,1124 


Station, financial statement.... 512 
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Oklahoma Station, notea. 100, 

414,607,920,1026,1124,1204 

report of director. 612 

Okra, canning experiments. La. 366 

culture and uses, U. S. D. A. 666 

experiments. La. 366 

fertiliser experiments. 766 

Olwiider scale, notes. Conn. State. 163 

Olao oil in Turkey, U. S. D. A. 716 

dlive disease, new. 086 

knot bacillus, biology of. 1166,1166 

oil, analyses. 097 

Conn. State. 1097 

examination. 890 

manufacture in Algeria. 185 

Provence, analyses. 889 

pomace, feeding value. 1102 

Olives, analyses. 467 

monograph. 42 

notes. La. 1070 

pickling, Ariz. 467 

j varieties. 467 

Aris. 1066 

Onion maggot, notes. 677 

Mich. 36 

N.J. 378 

U. S. D. A. 990 

mildew, notes. 1162 

root maggot, notes, Can. 160 

Onions, analyses, N. Y. State. 41 

culture, Alaska. 863 

U. S. D. A. 716 

experiments. La. 366 

Mich. 35 

Tex. 261 

under cheese cloth. Can... 140 

freezing. 888 

germination tests, Conn. State. 141 

marketing experiments, La. 366 

seed selection. 666 

transplanting, Mont. 463 

varieties. Can. 140 

Tex. 252 

Oospora scabies. (See Potato scab.) 

Ophthalmia, contagious, prevalence in Mas¬ 
sachusetts . 1011 

in cattle, U. S. D. A. 190 

Opium, methods of analysis.* 433 

Orach, culture, Alaska. 863 

Orange gummosis, description. 672 

maggot in Mexican oranges. 54 

mandarin, fungus disease. 1083 

wine, manufacture. 184 

Orangeburg area, South Carolina, soil sur¬ 
vey, U. S. D. A. 740 

Oranges, culture. 976 

in Dominica. 467 

under tents. 767 

hardy, varieties. 866 

hybrids, notes. 976 

protection from frost. 767 

ripening. 612 

Oitdiard—' 

grass seed, adulteration, U. 8. D. A_ 964 

examination, Vt. 241 

^liiiipeotUm. (See Mimery inspection.) 
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Orchards— 

cover crops for| Can. 140,863 

Me. 973 

Mich. 37 

Oreg. 42 

fumigation. 784 

irrigated, in Western States. 617 

management. 41 

Ark. 998 

Me..*. m 

^ N. y. ComeU. 337 

survey in Orleans Co., N. Y. ComeU,... ' 167 
Wayne County, New Tork... 41 

Orchid diseases, new. 1986 

Orchids, germination. 667 

native, descriptions. 663 

Oregon College, notes. 1026 

Station, notes.. 1026 

Oreodoxa regia berries, analyses, Pa. 276 

Orgyia arUiqua , notes. 673 

Ornamental- 

plants, culture experiments, Me. 34 

in Alaska, U. 8. D. A .. 349 

in North Carolina. 44 

notes, Mont. 451,463 

shrubs, notes. 666 

Can. 141 

pests. 158 

trees, notes. 666 

Ornithogaium tkyrsoides, poisoning of horses 

by. 1118 

Orobanche ramosa, notes. 

spp., notes. 666 

OrUUis cerasif notes. 677 

Orthoclase as a source of potash. 848 

Orthoptera, catalogues. 988 

new species. 988 

Oscillaria and Azotobacter, symbiosis. 22 

Osmosis, experimental researches. 013 

Osteomalacia in cattle, U. 8. D. A. 190 

horses and mules. 1193 

Otiorhynchus ovcUus, notes, Me. 994 

Mont. 266 

turca, description. 162 

parthenogenesis. 1093 

Owen process, tests, Mich. 38 

OwosBo area, Michigan, soil survey, U. S. 

D. A. 740 

Oxalic acid, effect on plants. 20 

Oxalis parasite, new. 878 

Oxen, work performed by. 1003 

Oxygen, determination in respiration ex¬ 
periments... 1096 

water. 628 

Oyster-shell bark-louse, notes. 677, 

881,990, low, 1199 
Conn. State..' 163 

Vt. 1099 

lime analyses. Mass. 299 

Oysters, canned, examination. 488 

examination. 899 

histology, N.J. 893 j 

popular treatise. 906 

propagation, N.J,. 308 

typhoid bacUli in—.. 487 

Ozoniumauricomufii, noUa .46^378 
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Pctchytylua tuleiocoUUfXhoteB ...53,980 

Packine^-house products. Animal prod¬ 
ucts.) 

houses, inspection. 1034 

’•Paddy. (iSeeRice.) 

' il^hgosoope, notes, U. S. D. A. 735 

Paint, poisoning of cattle by, Conn. State... 190 

Paints and paint products, inspection, N. 

Dak. 636 

*Palm nut cake, effect on composition of 

milk. 1106 

feeding value. 901 

meal, feeding value. 901 

oils, volatile fatty acids in. 607 

royal, analyses of berries. Pa. 276 

Palms, date. (See Date palms.) 

Panao oil, notes. 1076 

Pancreatic juice, absence of lactase in. 491 

Panicum hulhoaum, notes, Kans. 1.30 

molfe, culture, Fla. 132 

texanum, notes, Kans. 130 

Pansies, culture. 43 

Papain, investigations. 542 

Papaipema purpurifaacia, notes. 783 

Papaw, culture on Florida Keys. 1071 

distribution in the United States... 1162 

Papaya, analyses. 788 

Paper making, use of wood pulp in. 978 

mill dustings, analyses. Mass. 229 

Para grass, culture, Fla. 132 

rubber. (See Rubber.) 

Paracasein, chemical study. 689 

lactates, studies. 697 

Paraffin for ag;ricultural motors. 599 

ParagroHs ochrogaster, remedies. Can. 162 

Paralysis after parturition. 911 

parturient. (See Milk fever.) 

Paranagrus optabihs, notes, Hawaii. 783 

Parasites of animals. (See Animal para¬ 
sites.) 

man, treatise. 1011 

Parasitism of fungi. 873 

ParaUnodera sinensis, notes, U. S. D. A.., 265 

Paratyphoid bacillus, studies. 406,914 

Paresis, parturient. (See Milk fever.) 

Paris green, analyses. 425 

Can. 883 

Ky. 1041 

La. 347 

Mass. 1143 

effect on potato foliage, N. Y. 

State. 161 

Parks, national, U. S. D. A. 153 

Parsley, culture, Alaska. 863 

experiments, Mich. 36 

Parsnips, analyses, N. Y. State. 41 

* culture, Alaska. 863 

varieties, Mich. 23 

Parthenium argeniatum, economic impor¬ 
tance. 257 

Parturient apoplexy, paralysis, or paresis. 
(ffselfUk fever.) 

Passion flower fruit, analyses. 788 

fruit, culture. 862 

PasteufeUa in case of anasarca. 407 

PasteUiellosls In calves and nius. 908 
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Pasteurellosis in domesticated animals. 81 

serum treatment. 1012 

Pasteurisation— ^ ^ 

in butter making. 183,1009 

Can.178*183,903 

of mUk. 73,77,182,280,399,497 

U. S. D. A. 496 

Pasteurizing apparatus, desenption. 182,399 

Pastures, Improvement. 464,1058 

in Australia. 1112 

management, U. S. D. A. 25 

native and hairy vetch, compari¬ 
son, Miss. 286 

‘ ‘ Patent'' medicines, analyses, N. Dak. 270 

Pathology, experimental, conceptions of... 402 

review of literature. 600 

Payette Valley, alkali conditions, Idaho... 643 

Poa and oat silage, analysis, Vt. 221 

aphis, notes. 266 

beetle, notes. 1000 

bran, groimd, analyses, Can. 169 

dust, analyses, Can. 169 

meal, analyses. Can. 169 

digestibility. 1097 

weevil, notes. 676,783 

Can. 160 

Peach aphis, black, notes. 996 

notes. 1169 

diseases, key for. Can. 154 

notes, Ala. College. 471 

leaf curl, notes. 167,673 

treatment, Mich. 38 

N. Y. State. 881 

lecanium, notes. 478 

moth, notes. 995 

root borer, eastern, notes. 52 

scale. West Indian, notes. 478 

tree borer, notes. 478,995 

Mont. 266 

remedies. Miss. 265 

twig borer, notes, Mont. 266 

yellows, notes. 1169 

Peaches— 

analyses, N. Y. State. 41 

blossoming season, Idaho. 1069 

canning experiments. La. 366 

chemical studies. 661 

U. S. D. A. 661 

cold storage. 1126 

culture, Ohio. 1158 

exiwrlments, Miss. 1157 

In Argentina. 662 

Oregon. 463 

fertilization and sterility. 39 

fertilizer experiments, Conn. State. 145 

N.J. 364 

frost injury. Conn, State. 153 

gum flow, studies. 1146 

Insects affecting. 478 

irrigation. 617 

leaves, fertilizing value. 1054 

» packing. 668 

plant food used by, N. Y., State. 39 

pruning experiments, Mass. 247 

in the fall, Mich. 38 

Striugfellow method.... 662 
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Peaches-Contloued. 

eod-grown. keejidng qualitlea. 662 

▼aiietles, Can. 661 

La. 366 

Iflss. 1167 

winter injuries, Mass. 248 

Mich. 37 

N. Y. SUte. 568 

winterkilling, Can. 141 

Peanut bran, analyses. 1101 

N. J. 276 

R. 1. 276 

cake, effect on composition of milk. 1106 

feed, analyses. 382,1101 

hay, feeding value, Tex. 895 

middlings, analyses, N. J. 276 

Peanuts, analyses. 788 

culture. 548 

experiments. 754 

Mich. 354 

for forage, U. S. D. A. 412 

Pear blight, notes. 984,1169 

Mich. 471 

treatment, Idaho. 1076 

Mich. 38 

canker, notes. 1162 

diseases, notes, Ala. College. 471 

leaf blight, notes. 985 

midge, notes. 076 

psylla, notes. 783 

rot, notes. 50 

rust, notes. 157,567 

scab, notes. 49,667 

treatment, Mich. ,38 

witches' broom disease. 1166 

Pears, analyses, N. Y. State. 41 

blossoming period, Idaho. 1069 

Va. 864 

"canning experiments. La. 366 

cold storage. 768 

culture. Arts. 466 

in Argentina. 662 

dwarf V. standards, N. .1. ;}64 

fertiH^atlon and sterility. 39 

fertilizer experiments, N. J. 364 

leaves, fertilizing value. 1054 

plant food used by, N. Y. State. .39 

preservation. 768 

productiveness as related to biology 

of flowers. 1156 

ringing. 467 

root pruning. 38 

shipping experiment. Can. 146 

sod-grown, keeping qualities. 662 

varieties. Can. 661 

La. 366 

winter injuries, N. Y. State. 558 

winterkilling. Can. 141 

P^as, analyses.,. . 097 

canned, examination. 890 

swelling, U. S. D. A. 198 

canning. ^ 

culture, Alaska. 863 

effect on soil fertility. 24 

experiments. Can. 852 

La. 366 


PoffB.: 


Peas, culture eiiperiments, Mkjh.36»il47 

N. Dak. 287 

dlgestlbUlty. Mlnn^. 681 

dried, coating witb talc. 789 

fertilizer experiments. 130,766,866,968 

Can. 140 

Me. 1068 

field, Culture, U. S. D. A. 182 

varieties. 352 

Can. 858 

' Mich. 23 

S. C. 132 

water requirements, Colo. 753 

food value, U.S.D. A. 1024 

garden, analyses, N. Y. State. 41 

germination as affected by tempera¬ 
ture. 653 

inoculation experiments. 950 

Gan. 950 

Me. 1068 

N. 11. 1166 

marketing experiments, La. 366 

regeneration of epicotyl. 19 

seed selection. 666 

Ariz. 1066 

Can. 852 

shading. 1126 

varieties. 760 

Ariz. 1066 

Can. 127,141,962 

Mich. 36 

N.J. 365 

water retiuirements, Can. 841 

Peat, analyses, Mass. 229,1143 

meal, digestibility. 893 

molasses, feeding value. 04 

mold, assimilation of atmospheric ni¬ 
trogen by. 120 

moss, German, analyses, Mass. 229 

soil, capillary rise of water In, Can .... 841 

treatise. 645 

use witb calcium cyanamid. 122 

utilization in manufacture of ammo¬ 
nium sulphate. 345 

Pecan bud moth, notes, Fla. 479 

case borer, notes, Fla. 479 

scab, description. 158 

weevil, notes, U. S. D. A. 162 

Pecans, culture, Fla. 1158 

distribution in the United States.. 1162 

insects affecting, Fla. 479 

Pedigree charts for poultry, Me. 388 

Pegomyiabetx, notes . 676 

cepeforum, notes, U. S. D. A. 990 

fuacicepa, notes. Miss. 266* 

U.8.D.A. 900 

PeniciUium glaucum, poisoning of cattle by. 720 

Penniaetum typhotdeum, awneil variety. 764 

Pennsylvania— 

College, notes. 101,614,607 

Station, financial statement....807 

notes. 101,201,309,607,718 

report of director. 307 

Pentaloma ligcUa, notes, U. 8. D. A. 782 

Peonies, hybridization and selection. 460 

varieties. 469 
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Pepper, analyses.a78,998 

Pa. 271 

black, diseases, notes. 154 

diseases, notes. 374 

weevil, notes. 1092 

U.S.D.A. 782 

Peppergrass, notes, N. Dak. 240 

Peppermint, analyses, N. Y. State. 41 

culture, Alaska. 863 

industry. 766 

U. S. D. A. 766 

Peppers, culture experiments, Mich. 36 

Pepsin, determination. .5.30 

use in cheese making. 400 

Can. 177 

Peptones, bacteriolysis. .300 

separation from lower amido 

bodies. 433,614 

Perchlorates, determination. 7 

Perennials, herbaceous, planting chart. 667 

Perfumery plants, culture and distillation.. 666 

Periploca nigrescens, notes. 4.5 

Peronoplasmopara cubensia, notes. Conn. 

State. 156 

Peronoapora parasitica, notes. 374 

Conn. State . 153 

schleideni, notes. 1162 

Persimmons, Chinese, notes. 368 

distribution in the United 

States. 1162 

ripening. 612 

Japanese method.... 618 

PeaUHozzia funerea, description. Mo. 1165 

guepini, notes . 374,776,1084 

palmatum, notes. 1084 

Petals, movements. 4,53 

Petechial fever in horses, etiology. 915 

Petrol for agricultural motors. .599 

Petroleum as a cattle dip. 499 

crude, analyses, Ky. 1041 

as a disinfectant. 403 

for spraying, Mich. .38 

preparation of emulsions, 

U.S.D.A. 1094 

P^tsal, culture. 367 

Pharyngitis, infectious, in horses. .505 

PJiaaeolua lunatus, hydrocyanic acid in. 347 

poisoning of animals by. 1012 
vulgaris, poisoning of animals by. 1012 
Phaagmophora atUcata, notes, N. Y. Cornell 786 

Phelipaaa muteli, notes. 878 

spp., notes. .566 

Phenaccccua acericola, notes. 619 

deameaai, notes, Mont. 266 

Phenolic disinfectant, analyses. 425 

Phenological data, recording. 1127 

Philadelphia spp., culture. Can. 141 

Phlox, culture. 771 

mite, notes. 988 

Phlpxes, notes. 667 

Phoma Ttapo^raaaicx, notes. 1162 

ofmicea, notes. 1164 

Phosphate— 

** agricultural,'* tests. 17 

Algerian, fertilising value. 953 

industry in Tennessee. J953 


suBjfioTs. 1887 

Page. 

Phosphate—Continued. 

of lime for farm animals. 583,804,1001 

rock, analyses, Ky. 1041 

Pa. 230 

dissolved. (See Superphosphate.) 

fertilizing value. 1054 

finely ground, analyses, B. 1. 847 

fertilizing value.... 430 

production. 1143 

statistics. 451 

Phosphates— 

absorption by soils.613,1139 

U.S.D.A. 1139 

after elTects. 1052 

as affected by nitrogenous fertilizers... 1052 

organic acids. 449 

comparison. 450,649,952,1052 

Mass. 234 

crucible for. 936 

effect on-platinum. 527 

for yoimg animals. 1103 

in feeds, effect on bones. 909 

mineral, effect on barnyard manure.... 951 

native, experiments. Mass. 221 

natural, detection in phosphatic slags.. 218 

pot experiments. 1053 

soluble, reversion in mixed manures.... 231 

sources and manufacture. 650 

Tunisian. 449 

(See alao Superphosphates.) 

Phosphatic slag, analyses. Pa. 230 

and ammonium salts. 848 

experiments..539,649 

fertilizing value. 952 

methods of analysis. 433 

notes. Mass. 221 

tests. 953 

Phosphorescence of eggs. 487 

meat. 80 

potatoes. 487 

Phosphoric acid- 

availability. 121 

as affected by ammonium 

salts. 538 

in bone meal. 122 

mixed fertilizers. 650 

phosphates. 120 

soils. 226,611,946 

N.C. 444 

available, determination in soils.. 330,527,934 

citrate solubility in fertilizers. 935 

determination.6,113, 

217,218,333,433,934,936,1133 
alkallmetric method.... 435 
as magnesium pyropbos* 

phate. 435 

phosphomolybdlc an- 

hydrld....... 1037 

by citrate method. 6 

In fertilizers. 633 

organic substances... 1135 

phosphatic slag.6|731, 

936,1037- 

soils. 731 

superphosphates. Ill, 


112,217 
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Pbosphorlo add—Continued. 

equUlbriura of bases in presence of. 1036 

in soils of Java. <46 

removal by crops. 430 

solubility in soils as affected by electric 

current. 746 

sugar-beet soils. 1140 

Phosphoric acids, reactions. 1037 

Phosphorus- 

assimilation by animals. 491 

compounds, nutritive value. 679 

determination in soils. 430 

excretion as affected by water drinking. 683 

metabolism. 1000 

poisoning of cattle. 406 

Photochemic studies of sunlight. 117 

Photometric investigations. 661 

Photosynthesis, experiments. 651 

Phoxopteria nuheculana, notes. 782 

Phragmidium subcoTticium, notes. 1086,1167 

Phryganidia californica, notes. Cal. 994 

PJUhorimxa operculella, notes, Hawaii. 785 

Phyllactinia suffvUa, notes. 573 

PhylloHticta hizzozeriana, notes. 986 

phaaeolina, notes, Del. 47 

Phylloxera, combating with electricity. 468 

in Hesse. 1170 

North American species. 65 

notes. 266 

remedies. ‘,HV) 

resistance Oi Krao-‘' . 474 

Physalta francheti, not's, Mi • . . 3o 

Physaloapora gregariUfnott . 37’ 

Physical geography, syllabiri. 713 

societies and Journals, U. S. D. A. 734 

Physics, apparatus foi instruction in, 

IT. S. D. A. 10 

teachers’ association, U, S. D. A.. 637 

Physiological prepara^ ns, water in. 7 

Physiology, recent progress . 1000 

Physopus rubrorinctus, notes . 268,^376,786 

Phytophihora infestana. (See Potato rot 
and Potato blight.) 

omnfvoro, notes. 376,475, 

986,108.5,1166 

Phytoptua vitia, remedies. 560,993 

Pickles, making. 665 

Pig mange, follicular, U. S. D. A. 88 

sarcoptic, U. S. D. A. 89 

Pigeon feed, analyses. 1101 

manure, analyses. Mass. 1143 

pea wilt disease, notes. 776,776 

Pigeons, immunization against fowl cholera. 290 

Pigs, aUalfa for, U. 8. D. A. 686 

bacon, in Canada, Can. 685 

breeding in Russia, U. S. D. A. 715 

cacti for, U. 8. D. A. 66 

olaaslflcation, U. 8. D. A. 98 

cost of raising, Can. 896 

cotton seed meal for, U. 8. D. A. 1122 

products for, Ark. 280 

digestion experiments. 274 

external parasites of, U. 8. D. A. 88 

feeding experiments. 1004, 


Can.,.. 172,173»174,896 
Conn. Storrs. 896 


Page, 


Pigs, feeding experiments, Ind... 887 

Miss. 288 

Mo... 1181 

Nebr. 887 

Wyo. 1180 

in Jamaica. 1104 

following steers. Ill. 885,683 

grape pomace for. 66 

hair-follicle mite, notes. 676 

immunization against swine ery¬ 
sipelas. 208 

industry in Europe, U. S. D. A. 687 

poisoning by beans. 1012 

raising. 1002 

rations for. 384 

score cards for, U. 8. D. A. 688 

skim milk lor, Miss. 282 

slaughter tests. 172 

spaying. 1012 

Pigsties, construction. 195 

Pigweed, analyses, Hawaii. 1177 

Russian, notes, N. Dak,. 240 

Pimento, culture In Jamaica. 769 

Pine, Austrian, notes, Kans. 147 

reserve carbohyd rates in... 641 

forests, cultivating and fertilizing.... 773 

leaf cast, treatment. 987 

shedding disease, notes. 470 

loblolly, diseases, notes. 168 

In eastern Texas, U. 8. D. A. 773 

N orway, planting. 266 

pitch, in Pike Co., Pa. 266 

root system. 869 

Scotch, culture. 669 

seedlings, fertilizer experiments. 772 

native, use in reforesting, 

N. II. 44 

seeds, germination as affected by tem¬ 
perature...,... 663 

experiments. 370 

squirrel, injuries by. 1168 

ViThlte, planting, Vt. 1074 

replacement in New England, 

U. 8. D. A. 772 

Pineapples, analyses. 788 

canning. 678,788 

culture in Porto Rico, U. 8. D. A 361 

on Florida Keys. 1071 

fertilizer experiments, Fla. 1164 

harvesting and marketing, Fla. 1166 

In French Guiana.I — 866 

preserved, sugar in. 439 

shading. 766 

Pinua longifolia g&Ua . 1093 

reainoaa, notes... 266 

Pionea atraminaHa, notes, Can. 16 

Pipes, steel-concrete. 708 

Pipette, new automatic. U4 

Plpunculldff, notes, Hawaii. 477 

Ptroplaama equi^ notes. 88 

Piroplasmoses, notes... 1118 

Piroplasmosis, badlliform. in cattle. 1015 

In cases of douclne. 886 

horse slelniets... 1118 

horses..... 188 

notes. 681 
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Aar^y»ie> notes. U72 

nqto^fnofteB . 267 

ptcem.noteB . 680 

Hague titonnlttikm by iiuiects. 800 

Flout oualyeit for determining fertilieer re- 

qulrenteuts. 055 

Breeders* Aeeociation, Ohio. 963 

breeding expertmente— 

‘ Can..,. 852 

lie. 35 

N. Dak. 236,238 

N.J. 364,864 

E. 1. 861 

B. Dak. 544 I 

With apples, Can. 145 j 

barley. 656 

Can. 127 

blueberries, Me. 35 

carnations. 770,867 

cereals. 756 

citrus fruits, U. 8. D. A.... 142 

com. Conn. State. 857 

lU. 26 

Ind. 857 

R. 1. 858 

eggplants. Me. 35 

grapes. 43 

oranges. 865 

peonies. 469 

potatoes, N. Dak. 260 

Vt. 283 

rye. 244,968 

strawberries, R. 1. 862 

sweetoom, N. J. 970 

tobacco, Conn, State.1.36,138 

U. S. D. A. 135 

tomatoes. Me. 34 

wheat. 462 

Can. 126 

N. Dak. 260 

Ohio. 661 

U. S. D. A. 552 

breeding. International conference ... 822 

principles of. 750 

rdle of, physiology in, U. S. 

D. A. 123 

selection in. 1126 

treatise. 1055,1144 

work of Luther Burbank. 250,771 

bugs, notes, U. 8. D. A. 160,879 

diseases^ 

bacterial, Mioh. 471 

monograph. 263 

bibliography, Mass. 259 

omitrol. 91 

by Owen prooess, Mich ... 38 

in Germany. 670 

in Belgium.981 

Conneoticut, Conn. State. 153 

Indio.. 775,776 

Indiana, Ind. iWd 

MlDBisota, monograph. 373 

Kontano, Mont. 451 

Ifferway. 989 

Focto Eieo) D. 8. D. A. 851 

QoMllkiid. 879, 


Plant dleeaeee— Page 

In Vermont, Vt. 1077 

West Virginia, W.Va.373,1091 

notes. 45,566,569,873,1162 

elation to weather, Vt. 1077 

remedies, N. C. 383 

review of literature. 373,982 

sclerotium. .. 154 

treatment.'.. 672 

Okla. 512 

(See also di/fereiU host plants.) 

- extracts, effect on soils. 647 

food, availability. 120,121 

. in soils. 329,430,934 

N. C. 444 

definition. 434 

water soluble, in soils, U. S. 

D. A. 13 

growth as affected by- 

Bordeaux mixture. 540 

climatic factors. 532 

electricity. 440 

Mass. 269 

intense heat and light, Ariz. 1066 

light. 640,616 

lunar influences. 532 

mutilation, Mass. 540 

soil acidity. 431 

growth, effect on retention of bases by 

soils. 1048 

relation to transpiration_ 848 

Intumescences duo to chemicals. 876 

lice, monograph. 55 

notes. 62,266,478,677,784 

U. 8. D. A. 160 

remedies, N J. 378 

physiology, relation to agriculture, 

U. 8. D. A. 123 

Planters, notes. 815 

Planting plan, use. 1069 

Plants- - 

albinism. 653 

as affected by polaons. 20 

sodium salts, R. 1. 232 

sulphur dioxid. 957 

superheated soils. 617 

assimilation of ammonia by. 948 

nitrate nitrogen by. 1144 

nitrogen by. 643,751 

organic nitrogen by.. 348,349 

blossoming period at Ames, Iowa. 41 

bud variation. 250 

collections by childrra. 603 

color, control of. 1146 

In. 123 

culture under colored cloth. 1126 

diseased, physiology of... .. 981 

desert, leaf anatomy. 614 

economic, In Madras. 154 

notes. 569 

electroeulture. 963 

evolution, XJ. 8 . D. A . 542 

experiments with. 760 

fertfllzer requirements.... 856 

fosoing with ether. 66^ 

IdeotlfkMtkm. 548 

importktkiti into Cape of Good Hope... 266 
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pIaiitii-~Cox)tinuod. 

injury by fumes from induBtriai works. 
medicinal, In the United States, U. 8. 

U. A. 

native, in the Transvaal. 


952 ' 

752 I 
655 j 


of Guam. 233 

Mexico and Central America. 233 


the Rto Colorado delta. 


061 


ornamental, culture in Alaska, U. S. 


P. A. J49 

in North Carolina. ^44 

notes, Mont. 451 

poisonous. In Australia.: -. 1118 

Indiana. 061 

notes. 1112 

to stock. 569 

proteases of, investigations. 542,750 

proteolytic enssyms in. 542 

regeneration in. 956 

respiration.. . 234 

root systems, U. 8. P. A. 716 

symbiotic relationships. 22 

tropical, as affected by change of envi¬ 
ronment. 1146 

water requirements.21,814 

transfer in. 452 

Plaamodiophara brasHcsr. (See Cabbage 
club root.) 

Plasmopara cubentis, note.s, W. Va. 263 

Plaster, land. (See Cypsum ) 

Platinum crucibles, deterioration. 527 

Plats, experimental, grading. 195 

Platte River and tributaries, water rights 

on, U. 8. P. A. 510 

Pleospora, relation to Ilelininthoaporium.. 1078 

Pleuro-pneumonia— 

contagious, etiology. 191 

in sheep. 908 

notes. 80,701,1011 

control. 590 

immunization. 701 

in cattle. 804 

horses. 1192 

sheep. 1192 

prevalence in Australia. 1112 

France. 1011 

Germany. 186,804 

serum, distribution in the Transvaal... 591 

Plodia interpuncteUa, notes. 1093 

Plow, evolution of.93,196 

irrigation furrow. 597 

new, description. 195 

aubsoiling. 710 

Plowing, experiments.. 98 

in dry farming, Colo. 762 

with a traction engine. 93 

Plows, electric, in Italy. 93 

exhibit. 93 

tests. 91 

PRun aphis, notes, Can. 160 

black spot, Infection. 157 

borer, remedies, Oa. 466 

brown rot, notes. 1163 

Mttriiank, origin. 260 


Plum euroulio, notoSi Hcmt. ^ ... J 


U. S. P.A.... m 

remedies, N. Y. Cqmell. 784 

diseases, notes, Ala. College.. 471 

gouger, notes. Colo. 1169 

U. 8.D. A. T83 

pockets, notes. 678 

remedies. 1168 

pulvlnaria, notes. 478 

scalf^otes. 78* 

silver leaf disease, notes .. 987 

Wickson, origin... 250 

wilt, notes, Qa. 406 

Plums, analyses, N. Y. State. 41. 

blossoming and ripening periods, 

Vt. 1071 

period, Va. 864 

culture, Qa. 466 

Ohio. 662 

experiments, Miss. 1167 

in Alaska, U. 8. D. A. 349 

Argentina. 662 

South Dakota, S. Pak... 253 

fertilization and sterility. 39 

fertilizer experiments, N. J. 364 

grafting experiments, Vt. 1069 

marketing, Mass. 247 

plant food used by, N. Y. State_ 39 

varieties. 976 

Can. 140,141,661 

Oa. 466 

La. 386 

Mass. 247 

Miss. 1167 

Ohio. 562 

8. Dak. 254 

Vt. 1071 

winterkilling, Can. 140,141 

Pneumo-enteritis in calves. 503 

Pneumonia In horses. 191 

etiology. 1017,1116 

infectious. In rabbits. 402,810 

(See also Pleuro-pneumonia.) 

Poa buckleyana, notes, Wyo. 240 

lurida, notes, Wyo. 240 

Podacanthut wilkinaoni, notes. 881 

Podiaue maculiventrU, notes. 620 

Poison tulip, jmisonlng of cattle by. 808 

Poisons, effect on plants. 20 

Pokeweed leaves, proteolytic enzyms in.... 542 

Poll evU, treatment. 292 

PoUard for calves.:.. 894 

Pollination, methods. 1126 

Foiypeptids, studies. 1134 

Polyphemus moth, notes. 783 

PolypoTua obtuaua, notes... 376* 

schieeinitzU, notes. 188 

Pomegranate, oulture on Florida Keys..... 1071 

Pomelos, Chinese, notes... 368 

notes... 768 

shipping experiments. 61^ 

Pomology as a study...... ‘ 3$ 

Ponds, bacteriology exaniina|ion of wi^, 

ter, Okla. 338 


crown gnH, notes, Ga. 466 drainageinto 

notes.. 478,782 ' PimiUtfUfat, notes, U. 8. XL 

Can.;. 160 Poor. oolonlBatlcm in rise onqntiiy. t hi 
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FcifU^r, bay* ttudlea, tJ. S. D. A. 160 

leaf tyer, notes, Ky. 1171 

leayes, fertUisb^ value. 1064 

P<VPP» crtmaon Callfomia, origin. 2S0 

Population, telatlon to food production.... 787 

Pork, prices In Ireland. 306 

production, Can. 172 

U. S. D. A. 109 

Port facilities on Atlantic and Ouif coasts, 

IJ. S. D. A. 602 

Porto Rico Station, notes. 101,927 

report, U. S. D. A. 351 

Portsmouth sandy loam, manurial require¬ 
ments, U. S. D. A. 646 

Potash- 

assimilation by plants. 953 

availability in soils. 226 

N. C. 444 

available, determination in soils. 330 

compounds. Insoluble, in humus. 646 

deposits, formation. 831 

in Oermany. . 1054 

the United States. 848 

determination. 6,432,435,830,1037 

in soils. 731 

fertilizers, comparison. 650 

Mass. 234 

fertilizing value. 122,1143 

from feldspar and mica. 842 

Industry, development. 1054 

in Germany. 848 

salt deposits at Frankfurt. 947 

salts, analyses, Mass. 229 

comparison. 450 

fertilizing value. 954 

for potatoes. 548 

sources and manufacture. 650 

treatise. 639 

substitution of sodium for, K. 1. 232 

vegetable, analyses, Conn. State. 846 

Potassium- 

absorption. 613 

by soils. 1139 

U. S, D. A. 1139 

atomic weight. 527 

carbonate, analyses, Conn. State. 846 

Mass. 1143 

R. 1. 847 

compounds in humic substances. 842 

cyanid, analyses. 56 

metabolism. 1000 

new reagent for. 218 

salts, effect on plants. 544 

Potato bacterial disease, notes. 46 

Conn. State. 153 

baoteriosis, notes. 1163 

beetle, notes. 62 

N.J. 378 

U.S. D. A. 782 

remedies, Can. 880 

Me. 1081 

N. Y. State.161,162 

biadE seab* description. 777 

notes. 46 

bla^ldai^, qolies. 472,873 

votes, Mich. 471*1 

Vt. »1 ' 
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Page.' 

Potato blight, notes, W.Va. 1001' 

treatxnent. Can. 166,876 

Conn. State. 166 

Me. 1080 

brown spot, notes. 1163 

digger, exhibit. 98 

diggers and planters, N. Y. Cornell. 133 

diseases, notes. 472 

Vt. 1077 

remedies. 1168 

resistance to. 263 

U. S. D. A ... 670 

Vt. 262, 

263,1078,1080 

treatment, Vt. 1079 

downy mildew, treatment, Conn. 

State. 166 

dry rot, notes. 1163 

early blight, notes. 775,1080,1163 

foliage as affected by arsenites, N. Y. 

State. 161 

late blight, notes. 775,1163 

resistance to, Vt. 262,1079 

treatment, N. Y. State . 161 

leaf curl, notes. 1080 

treatment. 983 

moth, notes. 678 

parasites of. 1171 

new, notes. 37,244,659 

pulp, dried, feeding value. 1004 

rot, development, Vt. 261,1080 

investigations, Vt. 1079 

notes. 46 

Conn. State. 156 

U. S. D. A. 671 

resistance to, Vt. 263,1079 

treatment. 263,875 

Can. 166,875 

Vt. 261 

scab, notes. 46,159,617,1163 

resistance to, N. Dak. 260 

Vt. 263 

treatment. Can. 876 

Idaho. 982 

Vt. 261,1080 

swamp, notes. 37,244,669 

wet rot, notes. 156,1163 

winter rot, notes. 46 

Potatoes- 

serial tubers. 968 

arsenical poisoning, Vt. 261 

breeding for resistance to disease. 263 

N.Dak. 260 
Vt. 263 

booking quality, U. S. D. A.... 1024 

test. 68 

cost of production, Can. 244 

culture. 131,132,868 

Alaska. 863 

Arlz. 467 

Can. 248 

U.S. D. A.1 198 

experiments. 352,86&, 

866,963,1062,1063*1166 

Can. 864 

Ml<*. 23 

N.Dak. 237 
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culture experimentB, N.Y. Cornell. 133 

In Weet Virginia. 1151 

near Greeley, Colo., IT. S. D. A.. 133 

degeneration.28,29 

lertiliser experiments. 17,28, 


130,238,239,358,449, 

654,753,760,848,855, 

856,948,040,952,967, 


1054,1062,1063.1148 

Can. 244 

Fla. 1151 

Mass. 234 

Me. 1063 

freezing. 888 

growth as affected by Bordeaux mix¬ 
ture. 540 

light. 540 

1 rrigation expo»*imen ts, W yo. 706 

lime nitrogen for . 538 

phosphorescence in. 487 

planting. 659 

potash fertilizers for. 650,054 

salts for. 548 

prices in Ireland. 305 

quality in, N. Y. Cornell. 858 

root system, N. Dak. 23 

seed selection. 28,239 

Can. 127,852 

Miss. 1067 

N.Y. Cornell. 133 

sprouting. 967 

treatment, Colo. 1147 

shrinkage, Colo. 1147 

spraying. 543 

Mich. 23 

U.S. D. A. 1122 

experiments, Can_ 127,155,244,874 

N. Y. Cornell.... 133 
N. Y. State. 46 

* R. 1. 1063 

Vt.v. 261,1079 

Starch content. 1161 

as affected by fertilizers.. 967 

yarietles. 28,29,132,238,239,244,352, 

357,754,760,963,967,1062,1063,1151 

Arlz. 457 

Can. 127,244,853,962 

Fla. 1151 

Mass. 235 

Mich. 23 

M^8s. 1067 

itlpDak. 238 

N.H. 1155 

N.Y. Cornell. 183 

Pa. 241,1057 

R.1. 1063 

water requirements, Colo. 753 

Poudrette, nltrlfloatlon. 948 

Poultry— 

alfalfa for, U. 8. D. A. 680 

breeding. 1004 

* experiments. 796 

U.S. D.A. 169 

‘ breeds, Utah. 391 

«olSbUmption in Great Briteln, U. 8. 

jD. A....*,.. ne 

gU(ioA>ieed meal . 797 


orate feeding... 492 

digestion experiments. 274 

diseases, notes. 402,506 

experiments. Can. 175,176 

Me. 388 

Utah. 390 

farm at University College of Reading... 623 

feeding, U. S. D. A. 1024 

experiments. Can. 89$ 

Mass. 383 

* N.Y. State. 796 

feeds, analyses. 583,1101 

Mass.581,1178 

N.H. 1179 

N. J. 276,1101 

N. Y. State. 797 

R.1. 276 

ma . 891 

mixed, analyses, N. Y. State. 480 

houses, construction. 69,795,796,1004 

and ventilation, 

U.S. D.A. 412 

descriptions, Me. 388 

tests, Can. 888 

in the United Kingdom, U. S. D. A. 

industry in California, U. S. D. A. 

Now Zealand. 1004 * 

South Australia. 1004 

southern California. 796 

Tasmania. 1182 

of Petaluma, Cal., U. S. D. A . 1105 

statistics. U. 8. D. A.' 177 

journal, new. 623 

mites parasitic on. 57 

notes, N. Dak. 284 

parasites, note's... 506 

parasitic worms In. 596 

podlgreo charts. Me. 388 

production in Kansas, U. 8. D. A. 716 

products, marketing, Conn. Storrs. 899 

races of. 1004 

raising. 69,1004 

Minn. 69 

courses of Instruction In. 96 

In confinement, Oreg. 69 

notes. 899 

Conn. Storrs. 388 

U.S. D.A.716,889 

report on. 411 

station in Ireland. 822 

trap nests for. 1004 

(See also Chickens, Pucks, etc.) 

Powder post borers, notes, U. B. D. A. 162 

Powdery mildews in Washington. 373 

Wash.... 264 

Power, applications to farm work. 206 

Prairie dogs, destruction. 570 

Mans. 159 

U.S. D.A. 410 

bay, feeding value, Nebr. 688 

Precipitation, composition as aileoted by 

meteordloglcaltbetori.^../ 582 
oydoionthePgdlloglope.,..' 688 

PreolpltinsInglaiiders.. *608 

^reaeiwatlVB, new, analysts...1X83^ 

Ihresenratives,analyses,Can.......’906/ 

butter,Can.,.. 
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PneeiratiTea, creats, OJda. 512 

efleot on animals. 801 

digestion. 888 

food. 166,420,488,788 

Ky. 380^ 

meat, studies, Mont. 487 

milk. 74,75,182,290,397,308. 

430,405,695,696,734,801,1006 


Can. 906 

Del. 588 

Preserves, analyses, N. Dak. 270 

Prickly comfrey, analyses, N. Y. State. 41 

pear, analyses, Hawaii. 1177 

as food for stock, U. S. D. A. 65 

feeding value, Arlz. 490 

Primroses, mutants and hybrids. 124 

Printing United States Government publi¬ 
cations . 609 

Prionoxystus rohiniac, notea . 376 

Proctotrupoidea, new species, Hawaii. 7&3 

Prodenia littoralU, notes. 52 

spp., notes. 678 

ProBthogonimui cuneaius in hens’ eggs. 1018 

Proteases of plants, Investigations. 542,750 

Proteids— 

absorption. 60 

assimilation. 1103 

cheese, separation. 432 

Can. 834 

chemistry of.9:17,1039 

decomposition products. 114,220,486 

determination In feeding stuffs. 528 

foods. 1175 

milk. 430 

glutaminic acid in. 832 

glycocoll content. 220 

hydrolysis. 683 

In beans, proteolysis. 850 

castor beans, studies. 636 

colostrum. 398 

milk, glycocoll content. 1108 

peptic digestion. 271,579,793 

permeability of intestines for. 1112 

production of fat from. 168 

protection of trypsin by.- — 380 

separation. 113 

and purification, Conn. State. 114 

storing in liver. 1176 

studies. 1134 

synthesis in aninml body. 271 

' tryptic digestion. 271 

utilization in animal body. 60,1103,1205 

vegetable, investigations. Conn. State.. 114 

precipitation by ammonium 

sulphate. 220 

separation. 433 

Protein, determination, tables for, Wyo.,.. 1133 

metabolism. 1000 


as affected by lecithin. 490 


experiments. 1175 

theoryof. 167,888 

requirements by man... 62 

undigested, determination in feces. 1040 

PfoU^pt^ryx deiudana, notes, Fla. 479 

Mparation from lower amldo 

bodies.«3,614 

PifdSoSoaw fMithOffttiio. treatise. 500 


Page. 


ProtyJin, effect on nutrition.579 

Provence oil, analyses. 889 

Provender, analyses, Mass. 1178 

R. 1. 276 

Vt. 169,’170,1102 

Prune aphis, notes. 995 

stoneless, origin. 260 

sugar, origin. 260 

Prunes, culture in Oregon. 463 

pollination, Oreg. 42 

priming, Orog. 42 

Pruning, directions for. 253 

principles of. Mass. 558 

tools, descriptions. 253 

Prussic acid in plants. 1205 

Pseudococctu aceris, notes, N. J. 378 

Pseudoglandcrs, resemblance to pseudo- 

tuberculosis . 502 

Paeudomonas campeatria, notes. 48 

ran. 154 

vitality. 157 

pruni, infection. 157 

vascularum, notes. 46 

Paeudojieziza medicaginU, notes, Ariz. 1078 

trifoHiy notes. 567 

Psila rosx, notes. 678 

Psittacosis bac‘illus, studies. 914 

Public lands, grazing on, IT. S. D. A. 817 

Puccinellia airoidea, notes, Wyo. 240 

Puccinia aaparctgi. (See Asparagus rust.) 

coronatiiy notes. 875 

graminis, notes. 1078 

Ariz. 1078 

vitality of spores. 261 

avenx, notes. 876 

liliaceamm, notes. 1162 

malvaccarum, notes. 1162 

podophylli, culture experiments.. 374 

rubigo-vera, vitality of spores. 262 

culture experiments. 374 

spp., notes. 873,1086 

atipm, culture experiments. 374 

fomipara, culture experiments.... 374 

Puedniastrum padi, notes. 1162 

Puerperal eclampsia. (See Milk fever.) 

Pumping for irrigation, U. S. D. A. 705,706 

machinery at Mildura, Victoria... 1120 

plant in Hawaii. 1120 

plants, cost, U. S. D. A. 409 

Pumpkins, analyses, N. Y. State. 41 

varieties, N. H. 1156 

Pumps, compound centrifugal. 507 

tests, U. 8. D. A. 706 

treatise. 816 

Purdue University, agriculture at, Ind. 411 

notes.;... 513 

Piirin bodies in foods. 483 

Pus cells In milk. 180,799,801,1007,1008 

Md. 181 

Putnam scale, notes. 478 

Pyelonephritis in hogs. 88 

Pyrldln bases, asi^imllation by plants. 348 

Pyrites, roasted, effect on barnyard manure 951 

Pyro, Joseph, biographical sketch. 824 

Pyrophoqi^oric acid compounds. 1037 

l^oplasmosis, Trans-Caucasian. 404 

Pyrosoma diseases of cattle. 404 
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Pyru9 hacctUa, notes, Can. 

vuUu9, notes, Can. 

prunifolia,iioteB,CaTi . 115 

Quack grass, notes, Iowa. 238 

Qualls, *onomie relations, U. S. D. A. 476 

notes. 781 

Quamoclit cocdiua, gratt\ng . 563 

Quarantine conditions in Oklahoma. 500 

Quince curcullo, remedies, N. Y. Cornell... 784 

leal blight, notes. 885 

Quinces, analyses, N. Y. State. 41 

culture in Argentina. 602 

plant food used by, N. Y. State... 39 

ringing. 467 

varieties, Can. 661 

winter injuries, N. Y. State. 558 

winterkilling, Can. 141 

Ilabbits - 

digestion experiments. 1002 

eating by cattle. 405 

frozen, in Australia, U. S. D. A. 716 

Immunization against fowl cholera. 299 

pneumonia. 402 

jock, destruction, Nev. 159 

protection of apple trees from, Ark.... 974 

Kabies ~ 

control. 590 

In Pennsylvania. 1011 

diagnosis. 192,298,916 

her^itary transmission. 408 

Immunization. 810 

in Murids. 595 

rats and mice. 1018 

infectiousness during incubation stage.. 1018 

inoculation experiments. 298 

investii^ations, foreign, U. R. D. A. 401 

Negri corpuscles in, diagnostic value... 916 

studies. 1118 

nonvirulcnce of milk of affected animals. 916 

notes..*.. 499,592,098,1188 

premonitory fever in. 811 

prevalence in Austria. 1012 

France. 1011 

Germany. 186,804 

Massachusetts. 1011 

Ohio. 804,1189 

relation to fowl plague. 1018 

senim treatment.... 298 

studies. 595 

transmission. 1018 

treatment. 1018 

with radium. 595 

virulence of blood in. 408 

virus, as affected by centrifuging. 192 

radium. 811 

destruction in peritoneal cavity.. 916 

Radiation as affected by water vapor. 639 

^Badlsh root maggot, notes. Can. 160 

Radishes— 

analyses, N. Y. State. 41 

culture, Alaska. 863 

experiments. La. 366 

Me. 35 

Mich. 35 

Tex. 252 


on sterilized soil, R. 1. 862 


I Radishes—Continued. 

culture under cheesecloth, Can. 140 

fertilizer experiments, R. 1.34d>464 

germination as affected by temperature. 653 

growth as affected by electricity, Mass.. 250 

• marketing, Tox. 252 

experiments, La. 366 

seed selection. 666 

shading. 1120 

varieties, Tex. 252 

Radium, effect on metabolism in dogs. 795 

* plants. 752 

rabies virus. 811 

Railroad ties, catalpa for. 1074 

production, U. S. D. A. 773 

Rain map of New South Wales, U. S. D. A . 1042 

tree, notes, U. S. D. A. 637 

water, chlorin contents. 533,737 

composition, studies. 532 

investigations. 943 

nitrogen content. 533 

Rainbow, Pernter’s theory, U. S. D. A. 10 

quadruple, U. S. D. A. 637 

Raindrop, notes. 638 

Rainfall— 

and irrigation In foreign countries. 638 

autumnal, effect on yield of wheat, U. S. 

D. A. 10 

cyclonic distribution. 531 

duration, methods of measuring, U. S. 

D. A. 10 

in Barbados, composition. 737 

Bombay Prcisldoncy. 812 

California. 638 

China and Korea, U. S. D. A. 735 

Colorado, Colo. 752 

drainage area of New Orleans, U. S. 

D. A. 222 

England. 836 

and Wales. 639 

Germany. 836 

Great Britain and Ireland. 736 

Mexico, U. 8. D. A. 735 

Queensland. 737,1044 

region of Bouloguo. 737 

Rhodesia. 116 

Russia. 1136 

southern California, U. 8. D. A. 637 

Texas. 1044 

Washington. 638 

periodic variation in arid region, 

U. 8. D. A. 11 

relation to barometric pressure. 388 

flow of springs. 738 

forests. 1044 

U. 8. D. A. 1044 

types. 836 

RaiufaJls, heaviest recorded. 442 

Rainmaking, fake, U. 8. D. A. 222,1042 

Raisins, spoiled, analyses. Can. 160 

Ramie, culture In India. 1063 

Rampart Station, report, U. 8. B. A. 350 

Rampion, culture experiments, Mich. 36 

Range improvement, Ariz. ..t. 1058 

In Washington, U. 8. 

D.A. 25 
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Kange^ stock, in the Transvaal. 655 

Ranges, grazing on, U. S. D. A. 817 

notes. 559 

Ranllla, notes. 8Q7 

BanunctUiM scelercUua, poisoning of cattle 

by. 295 

Rape, analyses, Can. 169 I 


and com silage, analyses. Can. 169 

wheat for pasture, N. Dak. 237 

as a cover crop, Can. 140 

culture. 856 

Fla. 132 

experiments, Can. 864 

Mich. 1147 

for pigs. Can. 896 

•• notes, Kans. 129 


Miss. 


1066 I 


seed cake, effect on composition of 


Page. 

Reservoir, East Canyon Creek. 697 

Reservoirs, construction. 918 

outlets. 193 

Respiration- 

calorimeter, description, U. S. D. A_ 166 

for animals, Pa. 276 

experiments with animals, Pa. 380 

men. 888,1098 

steers, U. 8. D. A.... 579 

of plants. 234 

Respiratory exchange as affected by food .. 486 

quotient as affected by age_ 7U 

in static work. 1100 

Rhabdophnga heterobia, notes. 676 

Rhipicephnlua annulatus, notes. 57 

appendiculatus, note^?. 591,692 

australis, notes. 57 

decoloratus, notes. 57,266 


milk. 1106 

examination, Vt. 241 

meal, analyses, Conn. State_ 1100 

selection, Can. 851 

sllago, analyses, Can. 169 

varieties. 3.%2,55o 

Rasplxtrries, analyses, N. Y. State. 41 

culture, Okla. 664 

Tenn. 665 

fertilizer experiments, N. J ... 363 

Raspberry diseases, key for. Can. 154 

^ notes, Okla. 664 

Juice, examination. 59 

root borer, notes. 54 

Rations, army. In the Philippine Islands ... 787 

calculation. 384 

effect on water content of tissues.. 387 

Rats, destruction. 570 

by bacteria. 476 

transmission of rabies by. 1018 

Reading course bulletins. 305 


Reclamation Service. (.See United States 


Geological Survey.) 

Red clover. (See Clover, red.) 

Red gum, mechanical properties of wood, 


U. S. D. A. 151 

studies, U. S. D. A. 150 

maggot, notes.» — 785 

spider, notes. 989 

' Mass. 265 

U. S. D. A. 782,785 

Redtop, culture in Alaska, U. S. D. A. 350 

seed, examination, Vt. 241 

Reductases In milk. 801 

Red water. (See Texas fever.) 


Rhodesian. (See African coast 
fever.) 

Referees of Association of Official Agricul¬ 


tural Chemists. 621 

Reforestation In California. 469 

districts. 668 

Now York. 871 

Refractometer, immersion, use in food anal- 

. ysis. 1038 

Refrigerating apparatus. 467 

maohlnery, treatise. 599 

Ref rigeratioD, t reat ise. 920 

Reindeer hair, uaes, U. S. D. A... 710 

Rennet, elleot on milk.400,1109 


cwcrftff, notes. 912 

simus, notos . 502,912 

spp. In South Africa. 804 

transmission of African 

coast fever by. 189 

Rhizobla, biology of. 960 

Rhizobius lophanthx, notes, U. S. D. A. 782 

towoomb, notes. 676 

Rhizoctonia Bp., notvts . 567 

Rhizoglyphus echinopus, notes. 162 

Rhizomaria picese, notes. 1171 

Rhizomucor parasiticus, effect on animals.. 917 

notes. 186 

Rhizopus equinus, effect on animal . 917 

Rhode Island ' 

College, extension work. 410 

notes. 614,820,1204 

soli survey, U. 8 . I). A . 740 

Station, financial statement. 924 

guide to grounds. 307 

notes. 101, 

202,309,514,718,820,927,1204 

report of director. 924 

Rhodesia, Information concerning. 512 

Rhodesian n'dwater. (See African coast 
fever.) 

Rhododendron leaves as thermometers, 

U. S. D. A. 222 

Rhododendrons, cold storage for. 369 

Rhubarb, analyses, N. Y. State. 41 

crimson winter, origin. 250 

culture, Alaska. 863 

Ark. 253 

fertilizer experiments. Mass. 234 

forcing in the dark. 618 

with ether, U. S. D. A ... 716 

Vt. 250 

leaves, proteolytic enzyms In.... 542 

Rhyncophorus palmarum, notes. 268 

Rice, analyses. 788 

bran, analyses, Hawaii. 1177 

Wls. 801 

by-products, feeding value, Tex. 804 

1 mpro vement. 489 

utilization. 615 

coating with talc. 789 

cracked, analyses, N. J. 1^. 

calture experiments. 754,9itt 

Ark. 858 









































































































im 


VXPSBOaSST 9TATIOH BSkX>m 


PagB> 

Rice, digestlbUlty, Minn. 681 

exports and Imports, U. S. 1>. A. 711 

feed, analyses. 382,1101 

N.J. 276 

N. Y. State. 490 

Wis. 881 

fertilizer experiments. 865,856 

flour as adulterant of wheat flour.... 889 

for calves. 894 

foodvalue, U.8. D. A. 1024 

hulls, analyses, Wls. 891 

Injury by liming. 18 

Irrigation, U. S. D. A. 409,705 

magnesia for. 1151 

meal, analyses. 1101 

middlings, analyses, Wls. 891 

oil, properties and use. 489 

plantations, laying out. 814 

polish, analyses, Ilawaii. 1177 

polishing. 996 

production in the United States, U. S. 

D.A. 924 

unpolished, use. 1097 

varieties. 856 

Rlcln, studies. 635 

Rinderpest, blood examinations in. 1114 

complications. 189 

control. 500 

immunization.86,1014 

in Egypt. 913 

Investigations, foreign, U. S. 

D.A. 401 

notes. 592.804,1188 

serum distribution in the Trans¬ 
vaal. 591 

preparation. . 1014 * 

• treatment in India. 189 

Ringing, effects of. 467 

Rio Colorado delta, plants of. 961 

Riparian rights in New South Wales. 193 

Rlsler, Eugene, biographical sketch. 103 

River and flood service on Grand River, 

Michigan, U.S. D.A. 10 

gage readings, U. S. D. A. 737,1042 

surveys and profiles. 91 

Road material, trap rocks for, Idaho. 709 

Roads, construction, drainage In. 707 

In Alaska and Canada. 194 

Idaho. 1196 

Tennessee, U. S. 

D.A. 194 

dragging. 194,410 

earth, drainage.. 1120 

economics of. 711 

Improvement. 93 

In South Carolina... 1/94,599 

In Eygpt. 918 

Iowa. 93,709,918 

manual. 598 

Maryland, report. 1020 

New Jersey. 194 

Ontario.,. 709 

, Rhode Island. 709 

maintenance. 1196 

p*<udacaciat leaf development. 651 

as a touroe of potash. 848 

Cffes Phosphate.) 


Rock powders as affected by water, O. 9. 

D. A. 301 

Rooks, decomposed, absorptive propertlee. 644 

{ decomposition. 613 

by water. 1138 

U. 8. D. A. 598 

weathering. 842 

Rodents, Injurious, In Nevada, Nev. 131 

Rodman, Thomas R., biographical sketch, 

U.S. D.A. 939 

RouteUa spp., studies, Iowa. 374 

Roller, gasoline motor. 1021 

Root cleaners and graters, exhibit. 93 

crops, composition as affected by fer¬ 
tilizers. 845 

culture experiments. 643 

fertilizer experiments. 654 

seed selection, Can. 851 

tests. 764 

varieties. 352 

cutter, notes. 815 

hairs, development. 849 

maggots, notes, U. S. D. A. 990 

pruning, device for. 268 

systems of field crops, N. Dak. 23 

plants, U. 8. D. A. 716 

tubercle bacteria— 

cultures, N. Y. State. 648 

U. S. D. A. 750 

experiments, Okla. 647 

tubercles— 

anatomy. 966 

effect on composition of crops— 

Mich. 133 

U.S. D.A. 1024 

micro-organisms in. 960 

Roots, absorptive capacity. 662 

regeneration. 651 

after splitting. 10 

solvent action. 1206 

Roquetto, culture exi)erlments, Mich. 36 

Rose aphis, remedies, Idaho. 1076 

apple, analyses. 788 

black blight, notes. 1084 

beetle, Fuller’s, notes, U. S. D A. 782 

bushes, analyses, N. Y. State. 41 

chafer, notes, Me. 994 

disease, new, notes. 674 

foliage, analyses, N. Y. State. 41 

mildew, notes. 1086 

treatment, Idaho. 1076 

rust, notes. 1086* 

remedies. 1162 

scale, notes. 163 

Rosetlinia necatrix, notes. 154 

rqd ciperda, notes. 374 

Roses, classiflcatlon. 563 

culture. 770 


bybr'dlzatlon... 43 

Insects affecting... 133 

resistance of varieties to rust. 

Rotation experiments.88R 

330,761,1057 

Can.. m 

.. 886 

Kiatis. i. ^k^»k^ m 
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Rotation expeiiments^Oliio. 1141 

R. 1. 862 

B. Dak. 644 

of OTopt on heath soils. 363 

Eotbamsted experiments, book of. 542 

Roundworms, genera, U. 8. D. A. 1168 

in horses, treatment. 704 

Roup in chickens, notes. 1188 

Rubber canker, notes. 1086 

Castilloa, culture in West Indies... 470 

Ceara, in Brazil. 372,1076 

culture in Ceylon. 565,566 

Hawaii, Hawaii. 566 

West Indies. 470 

statistics. 566 

disease due to mites. 574 

disuses, notes. 374,1085 

industry in Peru. 774 

on the Gold Coast. 774 

statistics. 471 

kickxia, analysis. 775 

mistletoes of. 851 

Para, analyses. 046 

culture and preparation. 774 

germination experiments.... 774 

in Ceylon. 872 

leaf fungus. 877 

notes. 566 

tapping. 152 

plant, guayule, economic impor¬ 
tance. 267 

plants, treatise. 258 

preparation. 670 

Sapium, in Ceylon. 1076 

tapping. 566,670,980 

experiments. 372, 

470,471,872,1075 

spiral system. 1075 

treatise. 980 

trees, layering. 45 

yield. 148 

varieties, tensile strength. 1074 

Rue, analyses, N. Y. State. 41 

Ruminants, maintenance and growth, cost. 1104 

nitrogen excretion. 1103 

Rural economics, courses in. 1199 

U. S. D. A. 410 

monograph. 699 

teaching in high schools.. 1199 

treatise. 94,302 

engineering, courses in. 327 

U. S. D. A... 410 

report on. 325 

teaching. 816 

engineers, need of. 4 

sociology, course In, U. S. D. A. 410. 

outlines for course in. 1199 

Rush, Baltic, notes, Wyo. 240 

Rust fungi, culture experiments. 374,1078 

heteroBcious, studies. 567 

Of rasite of, Conn. State. 163 

aUo Com, Wheat, etc,) 

Btita-biga«. (Bee Swedes.) 

Rutgers GolHIlli votes.413,718 

, Rk»aiidoloTer,1eiilture. 669 

asaoorererop^Me.^. 973 

brail, afuaysee,H,J. 276,iioi 
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Rye breeding experiments. 244 

culture, Fla. 132 

experiments. 353 

Ala. Tuskegee... 866 

Can. 127 

Va. 864 

in Alaska, U. 8. P. A. 360 

feed, analyses, Conn. State. 1100 

N.J. 276,1101 

N. Y. State. 490 

Mass. 1178 

fertilizer experiments. 130, 

640,848,95.3,1148,1162 

N.J. 364 

germination as alloctod by diftoront 

substances. 652 

grass, seed tests. 764 

growth as affected by different sub¬ 
stances . 652 

improvement by selection. 968 

lime, nitrogen for. .538 

middlings, analyses, N.J. 276 

press drilling. 666 

prices in Ireland. 306 

ripening. 545 

root system, N. Dak. 23 

shorts, analyses, Wls. 891 

structure of stems. 1152 

varieties. 130,544 

Can. 127,853 

8. Dak. .544 

Sacchaline, notes. 130 

Saccharin, detection in foods. 4.30 

feed, analyses. 382 

Saccharomyces cerevisix, structure and bi¬ 
ology.^... 8.50 

Sacramento area, California, soil survey, 

U. 8. D. A. 740 

Sage, analyses, N. Y. State. 41 

culture, Alaska. 863 

Saginaw area, M’chlgan, soil survey, U. 8. 

D. A. 740 

Sainfoin, culture experiments. 866 

Can. 128 

Mich. 364 

Saissetia olca, notes. 52 

Salad dressing, analyses. 488 

Salicylic acid as a milk preservative. 397 

detection in foods. 430 

determination. 612 

effect on urine. 613 

in fruits. 864 

Saline County, Mo., soil survey, U. 8. D. A.. 740 

Saliva secretion, relation to food. 1001 

Salmln, cleavage products. 114 

Salmon, canned, poisoning by, Mont. 487 

Salsify, analyses, N. Y. State. 41 

breeding experiments, N.J. 366 

culture, Alaska. 863 

*' experiments, Mich. 36 

Salt, analyses, Ky. 1041 

R.1. 847 

deposits at Frankfurt. 047 

formation. 111,831 

oceanic, formation. 688 

lands, reclamation. 814 

value In asparagus culture, Ark-. 251 
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Sgitbuelies, notes, Wyo. 240 

Saltpeter waste, analyses, Conn. State. 84fi 

Balts, Inorganic, in metabolism. 684,791 

soluble, removal from soils. 947 

water soluble, in soils. 445 

U. S. D. A. 13 

** Salvia rusts, notes. 1086 

Sampling, review of methods. 114 

Samshu, manufacture. 1110 

San Antonio area, Texas, soli survey, U. S. 

D. A. 740 

San Bernardino Valley, California, soil sur¬ 
vey, U. 8. D. A. 740 

San Jose scale, control. 516 

notes. 159,378,478,479,670,783, 

881,989,995,1090,1091,1169 

Can. 160 

Conn. State. 16.3 

Ind. 1066 

Miss. 266 

Mont. 266 

N. J. 378 

U. S. D. A.265 

remedies..516,679,988,992 

Cal. 163 

Can. 874 

Del. 992 

Mass. 265 

Md. 678 

Miss. 679 

N. J. 378,477 

N.Y. State. 880 

Ohio. 993 

Oreg. 993 

W. Va. 679,1091 

Sand, claasifleation. 16 

Sandalwood spike disease, notes. 776 

Sanitary Inspector’s handbook. 576 

Sanitation, handbook. 165 

of a country house. 1024 

animals, treatise. 1111 

Sap flow in trees. 958 

Sapium spp. in Ceylon. 1075 

Sapodllia, analyses. 788 

black blight, notes. 1084 

culture on Florida Keys. 1071 

Sarcoptet scabiei, notes. 57 

»ui8, description, U, 8. 

D. A. 88 

Sassafras sprouts, destruction, Ark. 974 

Sausage, com meal in, detection. 576 

manufacture in Prussia, U. 8, D. A. 716 

preservatives in. 487 

Savory, winter, analyses, N. Y. State. 41 

Sawdust ashes, analyses, R. I. 847 

detection in flour and bread. 1135 

Sawfly, notes. 1172 

violet, notes, U. S. D. A. 265 

Seabies. (See Cattle, Horse, Pig, and Sheep 
mange or scab.) 

Soale, black, note 9 . 52 

cottony maple, remedies, N. J. 378 

Howard’s, notes, Colo. 1169 

insects, descriptions. Conn. State_ 163 

' notes. 268,734,880 

Mont. 266 

Ohio... 512 


Scale insects, parasites of. 1171 

remedies. 783,1169 

Cal. 163 

Mich. 37 

N.J. 378 

Putnam, notes. 478 

San Jos^. (See San Jos^ scale.) 

scurfy, notes. 881,1092,116% 

Schistosomum bovia, notes. 1116 

indicum, notes. 1116 

Scholarships in agriculture. 1127 

School af Otterbach, Austria. 722 

buildings, suggestions for. 97 

children, underfeeding. 1174 

exhibits, preparation. 198 

garden at Bowesville, Canada. 1200 

movement, history. 97 

new kind. 604 

work, correlation. 97 

gardening, notes. 306 

gardens in Boston. 197 

California. 604 

Cleveland. 616 

England. 1127 

Great Britain. 920 

New York City. 416 

Philadelphia. 714 

rural schools. 1200 

prospectus. 97 

report on. 603 

U.S. D. A. 714 

suggestions for. 97 

summer school course In... 1127 

grounds, suggestions for. 97 

Penn, for negroes. 622 

Schoolroom decoration, notes. 306 

Schools— 

agricultural. (See Agricultural schools.) 

common, agriculture in. 622,623,922,1022 

grain-judging contests in. 715 

horticulture In. 1199 

preparation of teachers for.., 1200 

elementary, agriculture in... 307,713,819,1023 

nature study in. 307,713 

simple exercises for. 923 

high, agricultural economics In. 1199 

agriculture in. 713,723,1022 

domestic science in. 604 

horticulture in. 1199 

meteorological maps for, U. S. D. A_ 939 

movable, course in cheese making for, 

U. S. D. A. 1199 

for home eoonom ics. 604 

normal, agriculture in. 97,204 

paper on. 328 

of Bolivia, agricultural text-book for... 602 

Illinois, agriculture in. 603 

Missouri, agriculture in. 97,204 

New Hampshire, agrioultuze in. 411 

nature study In.... 411 

New Zealand, agriculture in---... 823 

^orth Dakota, agriculture in.'. 411 

nature study in. 411 

Ohio, agriculture In. 623 

public, agriculture in. 204,603,714 

Cal. 1022 

paper on^. 328 
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U S. D. A. 410 

Industrial education In. 196 

nature study in. 97,1022,1200 

Sohweinitz, E; A. de, biographical sketch, 

U.S.D.A. 716 

Sciences, natural, work in Norway, U. S. 

DA. a39 

Sdon and stock. Interrelation. 4.3,662 

as affected by stock, Vt. 1069 

Sciwrua vulgaris, notes. 1168 

ScleroHnia fructigena, notes. Conn. State... 153 

fuckeliana, studies. 985 

liberiana, notes. 375,672,1167 

nicotianm, notes. 47 

Sclerotiiun diseases of plants. 154 

0ool3Tnu8, culture experiments, Mich. 30 

Scolytld larvae, notes. 988 

ScolytidsB, new species. 988 

Score cards for corn, Ohio. 548 

grain. 715 

live stock, N. Dak. 277 

U. S. D. A. 088 

tomatoes, N. J. 366 

Scott County, Ind., soil survey, U. S. D. A. 740 

Scudderia texrnsU, notes, Ark. 974 

Scymnus marginicollis, notes, U. S. D. A.. 265 

Sea water, nitrous acid in. .533 

Seaweeds, analyses, Mass. 1143 

utilization. 787 

Security stock food, analysis, N. Dak. 276 

Sedge, analysis, U. S. D. A. 349 

Sedimentation, relation to drainage. 1020 

Seed control in France.. 830 

station at Orebro. 661 

Viemia. 1153 

in Denmark, report.... 861 

work in Germany. 1153 

drill, improved universal. 710 

selection, competition. 861 

for semiarid conditions. 1125 

testing laboratory, Aynsomc. 764 

Seeds, adulterated, dealers in. 623 

as affected by other and chloroform . 541 

low temperatures. 653 

burled, vitality, U. S. D. A. 556 

distribution, N. Dak. 236 

N. J. 864 

foul, analysis, Vt. 221 

germination— 
as affected by— 

lime nitrogen. 537,964 

nutrient salt solutions. 1065 

experiments, Ariz. 463 

tests. 556,860 

Can. 131 

inspection. Me. lOM 

methods ol testing, Vt. 241 

mixed, analyses, Can. 169 

packing for the Tropics. 1162 

production..••• • 10^2 

ripening, studies. 266 

stimulants for, U. S. D. A. 1122 
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rfld in, during ripening. 641 
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N. Dak. 240 

Seepage from canals. 1120 

Wyo. 290 

Seismographic records, Canadian, U. S. D. A. 222 

Seismographs, record sheet for, U. S. D. A.. 638 * 

Seismology in the United States, U. S. D. A.. 630 

Libbey circle in, U. 8. D. A.636 

Solf-cooker, value. 990 

Senecio burchellii as a cause of hepatic cir¬ 
rhosis. 86 

Separator. (See Cream separator.) 

slime, fat content. 906 

Separators, tin can, tests. Mo. 1185 

Septicemia- 

hemorrhagic 

control in Pennsylvania. 1011 

disease of chickens resembling. 811. 

In calves and pigs. 908 

domesticated animals. 81 

notes. 1188 

prevalence in Massachusetts. 1011 

puerperal, symptoms and treatment_ 911 

Sequoia seedlings, transplanting. 772 

Serlcultural station at Padua, report. 996 

Sericulture. (See Silk.) 

Serradella, culture experiments. 761 

Mich. 364 

Sesame bacterial disease, notes. 1166 
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meal, effect on milk. 1106 

oil, properties. 529 

Semmia fusca, notes. 266 

remedies. 1169 

Sesia scitula, notes, Fla. 479 

Sewage, analyses. Mass. 220 

bed sludge, analyses. Mass. 229 

disposal in Berlin. 92 

Massachusotts. 730 

Ohio. 194 

Paris. 92,443,845,1137 

present practice. 1138 

progress in. 633,1137 

septic tank for. Can. 194 

method. 409 

Irrigation, examples of. 918 

farm, Berlin. 37,91,1068 

nitrlflcation in soils. 1050 

organic matters in, resistance. 1137 

purification. 533,943 

biochemistry of. 300,301 

biological. 1137 

treatise. 838 

with copper sulphate.. 1136, 
1138 

sampling for analysis. 1138 

sludge experiments... 91 

products from. 956 

Sewer pipes, cement. 1196 

Sewerage, treatise. 838 

Shade tree insects, new, N. V. Cornell. 680 

trees in Denver, Colo. 44 

North Carolina. 44 

Sbaipshooters, notes, U. S. D. A. 879^ 

Shee^biting lice, remedies. 1116 

botfly, notes. 1116 
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Sheep breeding. 

experiments. 67,68,172,706 

U. 8. D. A. 169 

digestion experiments. 274,681,893 

Mass... 274,279,283 

Me. 64 

Pa. 275 

Wyo. 1179 

^dipping. 504,693,1192 

diseases, control. 1116 

treatise. 804 

ieeding experiments. 65,68,685,690,896 

Wyo. 68,689,1202 

spoiled meal to. 1001 

fluke, notes. 406 

foot-rot, treatment. 594 

Friesian, milk production. 77 

grape pomace for. 65 

graaiing crops lor. 383 

immunization against anthrax and 

blackleg... 86 

heartwater.. 404 

in Abyssinia, U. S. D. A. 716 

Alaska, U. 8. D. A. 349 

Argentina, U. S. D. A. 716 

Australasia, U. 8. D. A. 716 

Australia, U. 8. D. A.716,1112 

Buenos Ayres, U. 8. D. A. 715 

industry in Europe, U. 8. D. A- 687,688 

Infestation with flies. 914 

lungworm, notes. 406 

maggot fly in Australia. 87 

notes. 268 

maggots, remedies. 1110 

manure, analyses, Conn. State. 840 

Mass. 229,1143 

fertilizing value. 1140 

milk production by. 1010 

nodular disease. 596,804 

La. 405 

nostril fly, remedies. 1116 

parasites, 8. Dak. 596 

notes. 1016 

remedies. 1116 

pox, control. 1116 

experimental. 190 

immunization. 593 

notes. 702 

outbreak near I«elpsic. 1016 

prevalence in Austria . 1012 

Germany. 186 

serum treatment. 191 

' virus, preservation in leeches... 593 

prices in Ireland. 305 

raising. 1002 

scab, control, U. 8. D. A. 702 

eradication. 914 

mite, remedies. 1116 

notes. 401,592,009,1188 

prevalenoe in Germany. 186,804 

Massachusetts... 1011 

Ohio. 804 

■core cards for, U. S. D. A . 688 

shearing. 795 

slail^itef teats.* 172 

atmaehwdme. 506 
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Sheep stomach worme, life history, tJ. 8. 

D.A. im 

ticks, remedies. 1116 

wintering, cost. Hiss. 278 

Shellflsh, typhoid bacilli in. 487 

Ship stuff, analyses...382,1101 

Fla. 400 

R. 1. 278 

Shoddy, analyses. 280 

Shorts, analyses, Fla. 490 

^ R.I. ^8 

and bran, analyses. 4101 

Shrubs, leaf development as affected by 

Ught.‘.. 861 

ornamental, not6»4. 666 

Can. 141 

Mont. 463 

pests of. 158 

planting. 1069 

pruning. 976 

winter injury, Mass. 259 

Silage crops, notes. 195 

Ill. 24 

Wis., 195 

for cows, U. S. D. A. 98 

losses in making, Can. 120 

syllabus of lecture on, U. S. D. A_ 819 

(See also Com, Clover, etc.) 

Silica, determination. 614 

in phosphatic slags, fertilizing value. 952 

Silicate residue, analyses. 230 

Silicates, analysis. 614 

solution In soils. 537 

Silk cocoons, physical projiertles. 996 

culture in China. 680 

Italy. 680,681 

Japan. 680 

Madagascar. 575 

North Carolina, K. C. 480 

manual. 58 

treatise. 480 

Industry In J apan. 1173 

of spiders, notes. 68 

Silkworm diseases, notes. 58,576,006 

eggs, artificial parthenogenesis... 995 

as affected by heat. 90S 

larvee, sexual characters. 268,005 

Silkworms, breeding experiments. 58 

development as affected by light 440 

emaciation and flaooidlty. 1173 

flagellate psraslte of. 885 

rearing. 885 

thoracic feet, regeneration. 268 

Silos, construction. 195,815 

Fla. 132 

111. 303 

Wls. 195 

leoturoon,U.8.D.A<.. 819 

filling. 195 

Wls.*. 196 

cost of, lU. 24 

Value of.*. 183* 

Silver leaf disease, notes... 987 

Sinddra waUUkU, oil of.. 4 ...*..... 44 .1979 
SipAoitodona«rir(ils,not6S...4ii—.«fc--4--« 269 

Simp, anidysee... 
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manufacture, Ala. College. 907 

U. S. D. A. 468 

methods of analysis, U. S. D. A. 460 

Sirups, analyses. 676 

Ark. 576 

N. Dak. 270 

methods of examination. 520 

SUymbrium dUitsimum, notes, N. Dak. 240 

Sitka Station, report, U. S. D. A. 340 

Skim milk lor calves. 804 

Can. 904 

Idaho. .W 

. Miss. 277 

U. S. D. A. 716 

pigs. Can. 896 

Conn. Storrs. 896 

Miss. 282 

Slag. (5ee Phosphatic slag.) 

Slaughterhouse, municipal, in Berlin, 

U. a. D. A. 716 

tankage, analyses, Conn. 

State. 840 

Slaugh^. in Australia. 1112 

Slavebolding, cosv. belt. 30.3 

Sleepy disease of chickens. 811 

Slugs, notes. .61 

remedies. 1054 

Smoke, injuries by, U. S. D. A. 198 

Smut, seed treatment. 262 

{See also Barley smut, Com smut, 
etc.) 

Smuts in Connecticut. 374 

Smynthurus liUeus, notes. 881 

Snails, notes. 51 

Snout beetle, undescribed, notes. Miss. 266 

Snow, composition, studies. 532 

crystals, evolution. 115 

notes, U. a. I). A. 222,735 

early, in Alaska, U. S. D. A. 736 

formation, U. S. D. A. 1042 

Snowfall and water equivalent, U. S. D. A. 11 

Snowfalls In New York, U. S. D. A. 222 

Snowy tree cricket, notes, U. 8. D. A. 879 

Soap washes, use. 11C9 

Society for Horticultural Science. 616,665,868,1125 

Sociology, rural, course In. 1199 

U. S. D. A. 410 

Soda, assimilation by plants. 953 

fungicides, crystalli sation of. 570 

lye, analyses. 426 

water, analyses, Ark. 576 

Sodium— 

carbonate, analyses, R. 1. 847 

and oxalate^ use in acidi- 

metry. 10 

eWorld. (See Salt.) 

determination in soils. 731 

fhiorld, as a milk preservative. 397 

metabolism. looo 

nitrate. (See Nitrate of soda.) 

nitrite, nitrification. 119 

sWIcylate as a milk preservative. 397 

SWts^ agricultural value, R. 1. 346 

ffleot on barley and rye. 052 

plants...!^. 644 

R.1. 283 
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accumulation in uncultivated soils. 227 

as affected by crop rotation. 1125 
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determination. 636 
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discussion. 637 
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determinatioiis. 688 
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analyses. 576 

Conn. State. 1007 
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experiments, Mich. 35 

fertiliser experiments-. 18 

seed selections. 666 

Splreas, cold storage for. 369 

culture. 1150 

Splrlllosis in horses. 1017 

Spirillum of fowls. 1018 

Spiroptera megastoma, notes. 507 

sanguinolenia in dogs. 917 

Spleen en 23 rm. proteolytic. 486 

Splenectomy, effect in tuberculosis. 82 

Spondia, analyses. 788 

Spondylitis, tuberculous, in cattle. 010 

Sprairer, knapsack, notes. 676 

Spraying apparatus, notes. 1169 

tests. 1167 

calendar. 150,575,784 

Iowa. 1169 

N. J. 1004 

Ohio. 1169 

Vt. 268,1094 

dust V. liquid. Ark. 074 

Del. 994 

experiments, N. Y. Cornell. 784 

machinery, notes. 475 

Ala. College_ 471 

notes. 159 

Me. 1156 

pumps, N. J. 1004 

treatise. 55 

Spring^tatts* pates. 783 

Springs, ttwip affected by rainfall. 738 

fountain and geyser. 639 

hot* in the Southern States. 640 

in Osark r^on. 640 

Spruce as affected by origin of seed. 667 

disease, notes. 475 

forests, spacing and thinning. 371 

growth. 869 

Norway, {dantations in Iowa. 44 

pineapple gall, development. 54 

root louse, notes... 1171 

sawfly, notes. 988 

seed, sowing. 773 

seedlings, fertiliser experiments. . 772 

^ thinning. 774 

K Mis, monogn^h. 565 

bs, raising. 800 

Squaidi bePmr, notes. .. 52 

notes. 52,783 

, S^uathes, breedingexperlsieiits. N. J— 364,864 

oulture, Alaska. 863 

experiments,!^. 366 

fertOiser experiments, R, I. 346 

4iessti«. 888 


?ege. 

Squashes, germination as afleoted by tem¬ 


perature..—-.t 653 

markeUng experiments. La. 866 

seed selectiCQ. 666 

varieties, N. H. 1155 

Squirrel tail grass, notes, Wyo... 240 

Squirrels, injury to pine trees by. 1168 

St. Louis Exposition. (See Louisiana Pur¬ 
chase Exposition.) 

St. Mary gfass, feeding value. 892 

Stable hygiene. 73 

Stables, dairy, Can..* 179 

Ill. 895 

disinfection. 501 

Ventilation. 1180 

Stalk borers, notes. 080 

Me. 004 

U.8.D.A. 870 

Starch, cleavage products. 437 

condition in stale bread. 577 

desiccation . 437 

effect on barnyard manure. 051 

for calves. 894 

grains, studies. 123 

manufacture, progress in. 401 

meal, analyses. 382 

molecular weight. 1039 

Blnips, methods of examination_ 629 

Starches, foreign, detection in cacao prod¬ 
ucts. 429 

Starfldi, analyses, R. 1. 847 

Starters In butter making. 77 

Conn. Storrs... 1186 

Orog. 79 

Stearophora radicicola, description. 876 

Steers, cacti for, U. 8. D. A.\... 66 

digestion experiments.... 230,274,803,1003 

Can. 892 

feeding experiments. 65,67,705 

Arts. 278 

Can. 171 

Colo. 66,491 

Ill. 386 

Iowa. 277^ 

Mans. 704,1104' 

Mim. 278,117^ 

Nebr. 688 

Pa. 270,704 

Tex. 894 

U.8.D.A. 1122 

Va. 8B5 

respiration experiments, Pa. 380 

tJ. 8. D. A. 570 

slaughter tests, Iowa. 278 

Stetraetoma depressnm, notes. 786 

Sterility in cows. J!' 701,011 

notes.^. 008 

Stick insects, notes. 881 

Stiffsickness in cattle...,*... 508 


StiJbum fiavidum, notes. 880 

aanaei, notes. 778 

notes, Wyo..... 240 

Stock and •oio«i,hiterceiatioii...„.i,.,.,.. 4|»'882. 

•ffaet<m««fa»,Vt.. 

foods. (Aw Vtodiait staffs, eernUMw. • ^ 
tal andprdi)ii»t8iy.) > 


(S4f Livtiteelb) . 
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Pago. 

Stocks, color inheritance. 


1160 

Streams, interstate, water rights on, U. S. 


Stomach as affected by temperature of food 

792 

D. A. 

510 

diseases in cattle, U. S. D. A... 

... 

190 

undergroimd, measuring flow of.. 

01 

ruminants. 


111.5 

winter flow, in New York, U. S. 


secretion as affected by tea.... 


1000 

D.A. 

222 

worms in horses and sheep.... 


596 

Street sweepings, analyses, R. I. 

847 

sheep. 


1016 

Streptococci, diseases due to. 

186 

U. S. D.A.... 


1116 

in milk. 496,1007,1183 

treatment .... 


704 

Streptococcus bombycis, studies. 

1173 

Stomatitis, necrotic, in calves and pigs, U. S 


capsulntus gallinarum, doscTlp 


D.A. 


86 

• tiori. 

811 

specific papular, in cattle... 


1014 

Streptothrix spp. hi actinomycosis. 

292 

Stomoxys spp., notes. 


.57,81 

Strongylus contortus in cattle, S. C. 

913 

Stone, Roy, biographical sketch. 


103 

sheep. 

808 

Storm, cyclonic, Oct., IIXW, U. S. D. A... 


1041 

notes. 597,1015 

movement, relation to pressure, 


douglassii, notes. 

704 

U.S.D.A. 


1042 

filaria, notes. 

596 

warnings at wireless telegraph 

sta- 


gracilis in cattle. 

808 

tions, U.S.D.A. 


222 

micrurus in calves. 

503 

for lake vessels, U. S. D 

A. 

735 

paradoxus in pigs. 

1011 

Storms, apparatus for observing and 

re- 


Stylopidse, notes, Hawaii. 

477. 

cording. 


1044 

Subsoiling experiments. 

93 

energy of, U.S.D.A. 


939 

Succotash as a soiling crop, Mich. 

1147 

Strainers for driven wells. 


1196 

Sucrose, determination. 

614 

Straw as a mulch for apple trees. 


253 

Sugar and flaxseed, analyses, Mo. 

63 

commercial grades. 


6.55 

oil meal, analyses. Pa. 

276 

cutters, descriptions. 


920 

apples, culture on Florida Keys. 

1071 

fuel value... 


919 

as a commo<litv, history. 

1198 

Strawberries— 



beet by-products, analyses, N. Y. 


analyses, N. Y. State. 


41 

State. 

490 

breeding experiments, R. I. 


862 

chips, dried, feeding value. 

1004 

bud variation.. 


250 

crown borer, notes, U. S. D. A.. 

782 

cold storage for. 


369 

pulp, analyses. 

not 

culture, N. Y. State. 


11.58 

Pa. 

276 

Okla. 


664 

drie<i, analyses. 382,583 

Tonn. 


665 

Mass. 

1178 

experiments, Mich. 


36 

N.J.276,1101 

Pa. 


2,54 

feeding value, N. J.. 

900 

in Cuba. 


664 

for cows, N. J. 

394 

fertilization and sterility. 


39 

effect on milk. 

180 

fertilizer experiments, Miss. 


1067 

feeding value. Can. 

171 

N. J. 


364 

for steers, Colo. 66,491 

forcing experiments, N. Y. Cornell . 


467 

{See also Molasses beet 


injuries by birds, Mich. 


36 

pulp.) 


irrigation experiments, N. J. 


304 

soft rot, notes, Mich... 

471 

marketing. 


1158 

stock feed, analyses, N. J. 

276 

Miss. 


1067 

beets, analyses. 238,1152 

pedigreed plants, Ind. 


1066 

Can. 

169 

preservation. 


768 

Ky. 

1041 

varieties. La. 


366 

Mich. 

23 

Miss. 


1067 

Wls. 

31 

N. Y. Cornell. 


467 

climatic environment, U. S. D. 


N. y. State. 


1158 

A. 

637 

Ohio. 


664 

composition as affected by en- 


Pa. 


254 

vlronment, U. S. D. A .... 457,549 

Tenn. 


665 

culture. 

306 

fall bearing. 


1071 

Arlz. 

457 

Strawberry crown girdler, notes. Me... 


994 

Cal. 

960 

diseases, notes, Okla. 


664 

exxierlments. 855,869,069,1162 

fat, studies. 


635 

Cal. 

1065 

weevil, notes. 


1Q92 

Can. 

128, 

N. J. 


378 

134,858,85d 

Stream measurements. 


506 

dried, feeding value. 

793: 

U.S.D.A. 


706 

fertilizer experiments... 130,449,760; 

Streams, computing cross-section areas 


641 

761,051,952,1143 

flow as a:ffected by forests— 


371 

Can. 

859 


JJ 


Tonn_/v>. 
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8«igarbeets,(enUizerexpfiinienta»U.S.D.A ao 

Inseots affecting, Colo. 

seed, U. S. D. A. 29,134,1122 

sodium nitrate for. 847 

tolerance lor alkali, Cal. 1063 

varieties. 30,130,362 

Can. 134,858,962 

Mont. 458 

cane, analyses, Hawaii. 761 

beetle, notes, U. 8. D. A. 781 

brown spot, notes. 776 

culture, Hawaii. 135 

experiments. 856,850 

Hawaii.... 763 
Miss... 236,1055 
U-S.D.A.. 458 

in Cuba. 660 

Hawaii and Reunion 551 

diseases, notes. 472 

treatment, Hawaii... 778 

evaporation by. 969 

fertilizer exjiorlments. 460, 

762,1065,1152 
Hawaii .. 360 

‘U.S.D.A. 458 

fly, notes. 676 

growers' association. 969 

gum disease, notes. 46 

gumming, Hawaii. 778 

industry in the South. 969 

insects affecting. 785 

irrigation experiments, Hawaii. 359 

juice, analyses. 489 

U. S. D. A. 460 

methods of analysis, U. 

S. D. A. 460 

loaders and.harvesters, La_ 1056 

physiological investigations ... 551 

pineapple disease, notes. 472 

products, fermentation. 488,612 

red rot, notes. 776 

string. 779 

rind disease, notes. 472 

root disease, notes. 472 

Hawaii. 778 

rot, investigations. 262 

seed and com feed, analyses_ 382 

seedlings. 460 

tests. 1065 

La. 1056 

smut, notes. 776 

soils of Jamaica, analyses. 446 

stem and root^development.... 763 

tops, analyses, Hawaii. 1177 

treatise. 859 

varieties. 460, 

461,762,869,1065,1152 

Hawaii. 761 

determination. 733 

effect on digestion. 70 

milk secretion. 70 

musOular work. ilOO 

experiment station in Peru. 927 

fhotors determinating price. 615 

feed, analyses, Mass. 1178 

N.J. 278 

Vt. 1102 


Page* 

Sugar, feeding value. 170 

’ fbreows. 71 

horses. 1104 

industry in Hawaii and Rtonion.... 551 

Pern. 1065 

invert, determination. 613 

manufacture, progress in. 907 

methods of analysis. 424* 

product obtained by overheating... 439 

prod action, statistics. 711 

sihool, new, in Belgium. 1127 

treatise. 859 

{See also Beet sugar and Cane sugar.) 

Sugars, analyses, N. Dak. 270 

unification of terms for... 332 

methods of analysis, N. Dak. 270 

reducing, determination.. 335,425 

Sulla, culture experiments, Mich. 364 

Sulphate of ammonia- 

action as affected by lime. 18 

analyses, Mass. 229 

Pa. 229 

R. 1. 847 

availability of nitrogen in, N. J. 344 

decomposition in soils. 1048 

effect on phosphates. 1063 

fertilizing value. 448,648,760 

Mass. 234 

manufacture from peat. 346 

nitrification in soils, N. C. 344 

Sulphate of potash- 

analyses, Conn. State.'. 846 

Mass. 1143 

Pa. ’ 229 

R. I. 847 

and magnesia, analyses, Conn. State ... 846 

Sulphates, determination. 938 

Sulphur, determination. 113,038 

in illuminating gas. 823 

plants. 431 

dioxld as an insecticide. 620 

effect on plants. 957 

dip, analyses. 426 

excretion as affected by water 

drinking. 683 

fumigation, injury to apples. 264 

fungicides, preparation. 674 

metabolism. 1000 

need in the diet. 271 

soda wash, preparation. 426 

washes. (iSee Lime-sulphur 
washes.) 

Sulphuric acid, determination in water. 831 

effect on barnyard manure. 951 

in mUk. 696 

Sulphurous acid, absorption by meat. 1177 

determination In foods... 6S3> 

meat.... 1040 

effect on digestion. 1189 

urine. 1189 

SumterCounty, Ala., soil survey, U.S.D. A. 740 

Bun, effect on plant growth. 440 

spots and leafing and flowering of trees. 221 
total eclipse, Aug. 30, 1905, U. S. D. A. 222 

variable action, U. S. D. A. 637 

Sunflowei^seed oil, analyses.*. 889 

Sunflowers, culture experiments, Can. 86^ 
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BttDflowers, culture experiments, Mich.... 36 

growth as affected by mutila¬ 
tion, Mass. 640 

varieties. Can. 863 

Sunset, green ray, XJ. S. D. A. 637 

Sunshine at Aas Agricultural College. 116 

in Colorado Springs. 940 

Germany. 836 

Supa oil, notes. 1076 

Superior area, Wisconsln-Mlnnesota, soil 

survey, U. S. D. A. 740 

Superphosphate- 

absorption by soils. 844 

ammoniated, fertilizing value. 848 

tables lor.! 112 

analyses, Conn. State. 846 

Mass. 229,1143 

R. 1. 847 

Vt. 1041 

and potash salts, analyses. Conn. State. 846 

beidc, fertilizing value. 952 

effect on barnyard manure. 951 

fertilizing value. 952 

free acid In. 7,936 

methods of analysis. 936 

nitrogenous, analyses. Conn. State. 846 

preservation of manure by. 649 

Suppuration, gangrenous, bacteria in. 500 

in cattle, bacteria in. 592 

Surra and mbori, identity. 915 

forms. 296 

in camels. 1117 

notes. 81,1188 

transmission. 1117 

Swamp fever, notes. 401,098,1188 

soils in Ontario, Can. 118 

investigations, Can. 840 

Swath turners, exhibit. 93 

notes. 815 

Swede heart rot. 1164 

Swedes, analyses. 461 

culture experiments, Can. 854 

feeding value. 65 

fertilizer experiments. 238, 

239,352,358,461,963 
germination as affected by temper¬ 
ature. 653 

varieties. 238,352,1163 

Can. 854 

Mich. 23 

Va. 855 

Sweepings, fertilizer factory, analyses, Conn. ^ 

State. 846 

street, analyses, R. 1. 847 

Sweet clover, culture experiments, Mich.... 364 

notes, Wyo. 240 

com, analyses, N. Y. State. 41 

bleeding experiments, N. J- 364, 

864,970 

canned In 1905, U. S. B. A. 924 

culture experiments, Mich. 36 

In the South, U. S. D. A. 98 
germination tests, Conn. State. 141 

varieties. 352 

Mich. 36 

N. H. 1155 

N. J. 364 


Page. 

Sweet pea anthracnose, notes. 264 

peas, color inheritance. 1159 

potato flour, analyses. 685 

tops, analyses, Hawaii. 1177 

weevil, notes. 876 

potatoes- 

culture. 856 

experiments, Miss. 236,1055 

grafting. 563 

varieties. Miss. 1055 

Swine diseases, treatise. 804 

erysipelas bacillus, culture experi¬ 
ments . 88 

immunization. 298,406 

prevalence in Austria. 1012 

Germany... 186 

serum treatment. 406 

plague, control. 406,605,590,1191 

In Germany. 1016 

immunization.88,1117 

notes. 81,505,692,1110,1188 

prevalence in Germany.... 180,804 
Ohio. 804,1189 

(See also Pigs.) 

Syllabus of lecture on— 

cattle feeding. U. S. I). A. 819 

field experimentation, U. 8. D. A... 819 

silage and silo construction, U. S. D. A. 819 
Symptomatic anthrax. (See Blackleg.) 

Sylvinit, analyses, Pa. 220 

Tabanus spp., distribution. 1095 

notes. 67,81 

Tacchini, Pietro, biographical sketch, U. S. 

D. A. 637 

Tsenia saginata, synonymy. 378 

solium, synonymy. 378 

spp., notes. 703 

Tainla^ synonymy, U. S. D. A. 1108 

Ta?niarhynchus, synonymy, U. S. D. A — 1168 

Takosis, piK'valcncp in Massachusetts. 1011 

Talc as a coating for grains. 789 

detection in foods. 833 

Tallow, Ix'cf, detection in lard. 429 

Tama County, Iowa, soil survey, U. S, D. A. 740 

Tamarinds, analyses. 788 

Tanlers, description, P. R. 246 

Tankage, analyses, Mass. 1143 

Pa. 230 

Vt. 1041 

for pigs. Can. 896 

Ind. 387 

nitrification in soils, N. C. 344 

slaughterhouse, analyses, Conn. 

States. 846 

Tanks, bacteriological examination of water 

In, Okla. 338 

Tannery ashes, analyses, Pa. 230 

Tannla, analyses. 788 

Tannin, determination. 425,530,1041 

Tanning materials, extraction. 9,425,613 

Tansy, analyses, N. Y. State. 41 

Tapeworms In animals, treatment. 704 

chickens. U. S. D. A. 704,1118 

horses.:. 703 

sheep. 1016 

turkeys, U. S. B. A. 704,111|^ 

notes.7(», 
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Tapeworms, production of toxins by. 917 

synonymy.: 378 

U. S. D. A. 1168 

Taro, analyses. 788 

tops, analyses, Hawaii. 1177 

Tarragon, analyses, N. Y. State. 41 

Taf»<memu 9 ckironix, notes. 266 

sp., notes. 674 

Tdxonus nigrisoma, notes, U. S. D. A. 782 

Tea, active principles. 889 

culture, S. C. 146 

in Jamaica. 769 

Japan. 666 

the Caucasus. 666 

damaged. 685 

diseases, notes. 776 

eflfect on stomach secretion. 1000 

experiment station in India. 822 

experiments. 867 

formt'iit in. 254 

gray blight, notes. 374,1084 

mosquito blight, remedies. 882 

root discjasp, notes. 374 

technology of. 769 

unusual forms. 487 

Teak bee-hole borer, notes. .573 

forests in Bunna, fire protection. 372 

seed, gennination. 670,981 

timljcr trade of Burma. 981 

Tecoma mollU, analyses, U. S. D. A. 337 

Tectocoris lineola cyanipes, notes. 991 

Telluradiometer, description. 11 

remperature— 

atmospheric, U. S. D. A. 10,222,224,939 

determination. 11 

body, as affected by external tempera¬ 
ture . 888 

discussion. 484 

measurement. 684 

variation in. 691 

low, at Thompson Hill, Conn., U. S. D. A. 10 

effect on seeds. 653 

observations, U. S. D. A. 736 

on Lakes Huron and Superior,U.S. D. A. 222 

Mount Rose, Nev., U. S. D. A. 735 

still, clear nights, U. S. D. A. 637 

relation to barometic pressure. 338 

Tennessee Station, financial statement. 198 

notes. 101,202,414,1204 

Tenodera sinenais, notes, N. J. 378 

Tent caterpillars— 

notes. 159,478 

Cal. 904 

{Sea also Apple-tree tent caterpillar.) 

Teoslnte, culture, Pia. 132 

evolution. 7.57 

notes, S. C. 132 

TephrMa iryoni, notes. 879 

xanthodea n. sp., description. 786 

Tetanus- 

antitoxin, transmission to offspring_ 186 

bacillus In animal feces. 916 

gangrenous suppuration.... 500 

immunisation. 402 

In horses, properties of blood in. 1017 

treatment. 1017 

investigations. U. S. D. A. 401 


Page. 


Tetanus—Continued. 

notes. 908 

serum treatment. 408 

spores, persistence In animals.. — 1116 

toxin. 1194 

as affected by oxidizing substances 595 
transportation through nerve 

fibers. 805^ 

Tetradia 8alicicola,noteB . 377 

Tetranychua gloveri, notes, U. S. D. A. 786 

# telariua, notes. 674 

Texas College, notes. 101,202,1124 

fever, control, U. S. D. A. 1190 

In Pennsylvania. 1011 

• discussion, La. 592 

U.S.D.A. 189 

eradication. 317 

immunization. 504,592 

Miss. 292 

investigations, U. S. D. A. 401 

notes. 404,499,804,807,1114,1188 

parasite, studies. 691 

prevalence in Australia. 1112 

Massachusetts .. 1011 

Ohio. 1189 

ticks, conference on. 311 

eradication. La. 404 

“Tenn. 189 

notes, Okla. 479,512 

(See also Cattle ticks.) 

transmission. 68 

treatment. 912 

with hemoglobin.... 292 

Station, notes’.. 1124 

Thelephora laciniaUi, notes. 1167 

Thermodynamics of atmosphere, U. S. D. A. 1042 
Thermograms, publication in facsimile, XJ. 

S.D.A. 735 

Thielaviopaia ethaceticua, notes. 472,776 

Thistles, notes. 1153 

Thoma8*-ammonium-pho8phate, fertilizing 

value. 649,848 

slag. (See Fhosphatlc slag.) 

Threshing machines, Interchangeable 

screens. 710 

Thunder and lightning, treatise. 737 

Thunderclouds, notes, U. S. D. A. 1042 

Thunderstorms and tides, U. S. I). A. 637 

Thyme, analyses, N. Y, State. 41 

culture, Alaska. 863 

Tl leaves, analyses, Hawaii. 1177 

Tibicen crueiUifera, notes, Mont. 477 

ddhli, notes. 991 

Tick, bont, transmission of heartwater by. 85 

brown, notes. 912 

fever. (See Texas fever.) 

Rhodesian. (See African 
coast fever.) 

Ticks, biology of. 57 

notes. 68,266,1172 

protozoan In, U. S. D. A. 604 

(See alao Cattle ticks.) 

Tidal phenomena, notes, V. 8. D. A. 222 

Tide-gage work in Louisiana, La. 508 

Tides and thunderstorms, U. S. D. A. 637 

at Panama, U. S. D. A. 1042 

Ties, railroad. oati&h)a for.<w. 1074 
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Ties, railroad, production, U. S. D. A. 773 

Tile drainage, N. H. 92* 

Tillage system in dry farming, Colo. 752 

Timber- 

destruction by ants. 1093 

dry rot, notes. 1167 

for railway constniction in New South 

Wales. 1162 

handbook. 1073 

Insects afftxjtlng, U. S. D. A. 162 

preservation, handbook. 775 

new method. 775 

resources of Liberia. 256 

values, determination, U. S. D. A. 149 

worms, notes, U. S. D. A. 162 

(See also Lumber and Wood.) 

Timothy- 

analyses, Wis. 25 

billbugs, notes, Ill. 677 

cul ture experi me n ts, W is. 25 

in Alaska, IT. S. 1). A. 350 

on alkali soils, Mont. 226 

cutting at different dates. 965 

fertilizer exi)prlmonts, N. Y. Cornell_ 461 

Ohio. 1141 

fly, nott*s. 989 

germination as affected by t(*mpcrature 65ii 

hay, composition, l*a. 272 

feeding value, Pa. 380 

Va. 895 

heat of combustion. Pa. 273 

now insect enemy. 988 

seed, examination, V^t. 241 

shelled, value. 763 

Tin can 8(?parators, tests. Mo. 1185 

Tipula olcracea, notes. 676 

Tisheria malifoUella . notes. 620 

Titanic acid, determination. 732 

Titanium, studies. 732 

Tobacco- 

active principles. 889 

bacterial wilt, notes. 46 

bibliography. 660 

black spot, notes. Conn. State. 153 

breeding experiments. Conn. State. 138 

by-product, analysis, Ky. 1041 

cover crops for, Conn. State. 138 

U.8.D.A. 716 

crop reports, U. S. D. A. 711,924,1122 

Cuban seed, culture in Texas, U. S. D. A. 136 

culture. 32 

U.S.D.A. 860 

experiments, Mich. 36 

Pa. 245 

P. R. 33 

inHawaii, U.S.D.A. 350 

Porto Rico, U. S. D. A. 351 

imder shade. 2®3 

curing experiments, P. R. 33 

Deli, study. 763 

disease, notes, N. C. 511 

diseases, notes. 667,6/8 

dust, analyses. Conn. State. 846 

Mass. 229 

early description. Conn. State. 138 

extract analyses. 425 

Ky.. 1041 
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fertilizer experiments. 245 

Ohio. 245 

P. R. 33 

Wis. 32 

flowers, proliferation. 124 

horn worm, notes. 678 

imports, U.'S. D. A. 1122 

Improvement, Conn. State. 136 

U. S. D. A. 135 

insects affecting. 678 

Hawaii. 785 

investigations in Ohio, U. S. D. A. 551 

Porto Rico, P. R .... 32,552 

leaf spot, notes. 678 

lime and magnesia for. 1153 

mosaic disease, investigations. 1163 

notes. 678,875 

must, notes, Conn. State. 153 

poisoning of cattle by. 1191 

potash fertilizers for. 964 

Sclcrotinia disease, notes. 47 

seed dlstlbution, U. S. D. A. 860 

notes, U. S. D. A. 198 

selection, Md. 245 

U.S.D.A. 716 

stems, analyses, Ky. 1041 

Mass. 229,1143 

Sumatra, culture under shade, Pa. 562 

Wis. 32 

Ihrips, notes, U. S. D. A. 1090 

varieties, U. S. D. A. 860 

white rust, notes. 876 

Tomato ba(;terial disease, notes. 1082 

blight, notes, Mich. 471 

treatment, Idaho. 1076 

catsup, ana 1 yses. 576 

diseases in California, Cal. 1082 

Fusarium disease, notes. 1082 

Tomatoes— 

analyses, N. Y. State. 41 

breeding experiments, N. J. 864 

canned, examination. 890 

in 19a5, U. S. D. A. 924 

canning experiments, La. 366 

classiflcation, N. J. 365 

crossing experiments, Mo. 34 

culture. 863,864 

U. 8. D. A.36,108 

experiments. La. 366 

Me. 34 

Mich. 36 

in greenhouses, N. J. 363 

imdor glass, Mass. 556 

descriptions, blanks for, N. J. 366 

fertilizer experiments, Ind. 1066 

R. 1. 464 

Vt. 249 

forcing experiments, N. Y. Cornell. 463 

in winter, Vt. 249 

marketing experiments. La. 365 

pruning. Can. 140 

Mass. 556 

experiments. 36 

score card for, N. J. 365 

seed selection. 666 

shading. 1126 
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vailetiet.-. 863 

Can. 140,863 

Mich. 36 

N. H. 1165 

N. J. 365 

Vt. 249 

TomicusbidentcUuSfXkotcis . 267 

curvidens, notes. 573 

iypographua,noX^B . 573,1172 

Topiary, book of. 42 

Tornado at feinghamton, N. Y., U. S, D. A. 636 
Carbondale, Pa., U. 8. D, A— 637 

Snyder, Okla., U. 8. D. A. 637 

In Alabama,Mar.20,1905, U. 8 D. A. 10 
Florida, Apr. 14,1905, U. 8. D. A. 222 
Mar. 20,1905, U. 8. D. A. 11 
Oklahoma, Mar. 17, 1905, U. 8. 

D. A. 222 

Insurance, U. S. D. A. 939 

Tornadoes, notes, U. 8. D. A. 1042 

Tortrix ambiguella, remedies. 568,1170 

pilltrianoL, remedies. 1170 

viridana, notes. 267 

Toxin and antitoxin of fatigue. 486 

Trailing arbutus, propagation. 147 

Trame.Ua pint, notes. 158,1172 

Transpiration, relation to plant growth.... 848 

Transportation in Persia, U. 8. D. A. 716 

problem. 200 

Trap rocks as road material, Idaho. 709 

Tree cricket, snowy, notes, U. 8, D. A. 879 

diseases, treatment, internal. 959 

N. Dak . 261 

planting, notes. 306 

seedlings, fertilizer experiments. 772 

root pruning. 258 

seeds, germination. 670 

Trees, American, planting in Europe. 1073 

electrical conductivity. Mass. *. 259 

evergreen, reserve carbohydrates in . 541 

girdling. / 670. 

growth, annual, U. 8, D. A. 669 

seasonal. 668 

handbook. 255 

insects affecting, Can. 160 

Ky. 1171 

leaf development as affected by 

light. 651 

leafing and flowering in relation to 

sim spots. 224 

new. Introduced by the United States 471 

of California, handbook. 771 

North America. 977 

Porto Rico, U. 8 . D. A . 351 

Sudan. 1076 

ornamental, notes. .666 

Mont. 463 

planting.• 1069 

in dry districts. 668 

Iowa. 44 

protection from frost. 1074 

Imining. 976 

reserve material in. 960 

root pruning... 669 

systems. 869 

. 968 
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Trees, seed gathering.... 871 

diade, in Denver, Colo. 44 

North Carolina. 44 

spraying. 66 

subirrigation. 666 

winter injury, Mass. 259 

Trichina embryos, method of distribution.. 810 

inpi^. 1011 

monograph. 596 

Trichinosis, prevalence in Oennany. 186 

Ohio. 804 

Trichograliunidse, notes, llawali. 783 

Trichoptera, new, from Japan. 988 

Trichoaphseria aaccJiari, notaa . 472,776 

Tristeza, notes.■.807 

Trypanoaoma— 

brucei, biology . 192 

culture. 81 

modluih for..'. 407 

inoculation of guinea pigs. 192 

investigations. 915 

specific scrum for. 1117 

dimorphon, noto9 . 604 

dttffonf, studies. 800 

elmaaaiani, biology. 192 

equiperdum , culture. 1189 

evansi, notes. 916 

transmission. 1117 

leuHai, culture. 81 

paddx, notes. 604 

roupefi, notes. 809 

Trypanosome- 

disease in camels. 915 

horses. 1017 

diseases, differentiation. 206 

experimental. 809 

in French Ouiana. 192 

Sudan.. 504 

treatise. 81 

treatment. 504 

ofdourinc. 191 

maldeeadcras. 192 

nagana. 192,1117 

Trypanosomes— 

as affected by brilliant green. 1117 

In blood of animals. 809 

notes. 407,500 

production of toxins by. ^17 

staining. 809 

treatise. 81 

Trypeta ludena in Moxleo. 54,478 

Trypsin, protection by protolds. 380 

I Tsetse flies, distribution. 1094 

notes. 81 

fly disease, Immunization. 915 

In French Outana. 192 

notes. 804 

trypanosome of. 296 

Tubercle bacilli— 

add resistance. 910 

as affected by leucocytes. 1113 

bovioe, vlTUlence. 187 

ooughing up by cattle. 1190 

fat free, inoctdatlcm expeiimenis«. 807 

growth in ^yeexin bouillon... 994 

human, timfeastngvinilci&ce of.... 983 

in batter.... 
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Tubtioie baeiUi—Continued. Page, 

tn mammary gland of tuberculous cows. G 02 

mUk. lg2 

Iddney lesions due to. 187 

l^ted by heat, danger from. 1113 

notes. 500 

of different origin, studies. 601,806 

low virulence, biology. 403 

penetration of intestines by. 1112 

persistence in tissues, U. S. D. A. 187 

preparation of pure cultures. 82 

sugar-reducing action. 1013 

toxins... 909,910 

varieties...*. 909 

Tubercles, root. (See Root tubercles.) 

softened, in cattle, bacteria In.. 83 

Tuberculin- 

diagnostic value. 503 

notes. 402 

reaction, studies. 187,294,404,594 

test, directions for making, N. Mex. 806 

notes, U. S. D. A. 700 

tests in Minnesota. 698 

Missouri. 503 

Tuberculosis— | 

as affected by splenectomy. 82 ' 

bibliography. 1112 ' 

bovine- 

bacteria in softened tubercles. 83 

control. 85,804,1188 

N.Y. State. 1189,1190 

Wls. 187 I 

In Cana da. 401 ' 

Demnark. 77 ' 

Ohio. 804 ' 

diagnosis. 700 1 

discussion, U. S. D. A. 180 

In England. 1114 ' 

Herault. 186 

Hungary. 910 

Missouri. 503 j 

Paris. 1113 1 

Pennsylvania. 1012 

Wisconsin, Wls. 1190 

notes.501,1188 

N. Mex. 806 

serum treatment. 294 

sources of infection. 1114 

transmission. 1190 

to anthropoid apes.... 910 

pigs. 80 

treatise. 1112 

treatment. 1011 

viruience of mammary gland in. 502 

channels of infection. 805 

control. 1180 

diagnosis.*.. 82 

enteric, in cattle. 1013 

human— 

Imd animal, relation. 88 

bovine, in Japan. 82 

pathology. 82 

relation. 80,293,518, 

592,606,806,806,909,1012 
trahamtadon to anthropoid apes... 910 

Immunisation. 78,84,188,294,403,501,503, 

700,805,806,910,1013,1114,1188 
U. S. D. A. 186 


Tuberculoaia—Continued. Page* 

in animals In Hungary. 900 

calves. 83 

cold-blooded animals. 83 

international congress at Paris. 516 

investigations, foreign, U. S. D. A. 401 

mammary. 501 

development. 700 

In cows. 294 

maxillary. In cattle. 83 

notes. 499,692,908,909 

of elbow joint in cattle. 502 

l 3 nniphatic glands in animals. 293 

ovarian, in cows. 1012 

pathology of. 1188 

prevalence In Australia. 1112 

France. 1011 

Germany. 186,804 

Massachusetts. 1011 

Ohio. 804,1189 

pulmonary, origin. 098,690 

sources of Infection, U. S. D. A. 699,1112 

splenic, in guinea pigs. 1113 

studies of diilertmt fonns. 900 

transmission— 

by moat. 1113 

milk. 84,293,502,700,1113 

IJ.vS. D. A. 690 

uterine, in cows. 404,1012 

zoogleic. 602 

Tufted hair grass, notes, Wyo. 240 

Tulip bulbs, experiments, N. J. 365- 

scale, notes. Conn. State. 163 

Tumbling mustard, notes, N. Dak. 240 

Tumors of the esophagus. 1011 

Tupelo gum, studies, U. S. D. A. 160 

Turkeys, experiments, U. S. D. A. 198 

feeding and care. 493 

raising, Minn. 60 

Utah. 392 

wUd, in the United States, U. S. 

D. A. 676 

Turnip club root, trcatment. 472 

. disease, notes. 1162 

mud l)eetle, notes. 1090 

thinner, notes. 815 

Turnips, analyses, Can. 160 

N. Y. State. 41 

culture, Alaska. 863 

experiments, Can. 128 

fertilizer experiments. 239,358 

Can. 128 

notes, Kans. 120 

varieties. 352 

Can. 854,962 

Mich. 23 

Tex. 263 

Turpentine, extraction from sawdust. 776 

Industry in the United States. llffS 

' saving in. 970 

Turpentining, cup and gutter system, re¬ 
sults. U. S. D. A. 152. 

Tussock moth, notes.. 988,996 

Me. 994 

Twig glrdlers, notes, Fla. 470 

Twilight glows In the Pyrenees, U. S. D. A. il 

Tifiencku$ devatUUrix, notes. 678 

Typhoid baoUU,destruction by ooiq;)er.r. 678»738 
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T3rphold bacilli In oysters and shellfish_ 487 


fever, diet in.1. 578 

Typosin, assimilation by plants.18.848 

Udder, bacteria in. 1183 

conformation in relation to milk pro¬ 
duction, Vt. 1108 

infiammatory conditions of. 190 

Ultra-violet rays, effect on tnilk. 1007 

Uncinaria duodenalis, notes. 500 


Uncinula spiralis. {See Grape powdery 
mildew.) 

Underground water. {See Water.) 

United States Department of Agricult tire- 


appropriations 19(K>-7. 1030 

Bureau of Animal Industry, exhibit.... 704 

Soils, field operations. 740 

review of work. 742 

Porest Service, organization. 977 

work. ft21 

inspection duties. 10il3 

Library, accessions. 199,005,1024,1202 

Office of Experiment Stations, puidica- 

tions. 1202 

report of Secretary. 198,313,1202 

reports. 923 

Weather Bureau. {See Woatlior Bu¬ 
reau.) 

United States Geological Survey- 

bibliography of underground waters ... Vi2 

hydrographic branch, work.812,1019 

reports, index. 92 

hydrologic work. 812 

Reclamation Service, conference of en¬ 
gineers. 707 

funds. 311 

work.621,1019 

United States Government pul>lications, 

printing. 609 

University extension Work in New England. 927 

farm, purpose. 216 

Cal.!. 1022 

Uranotes melinus, notes, U. S. D. A. 160 

Urea, assimilation by plants. 348 

decomposition by bacteria. 447 

in soils. 1048 

excretion as affected by salicylic acid. 613 

Uredlneai, culture experiments. 374 

life history . 1162 

vegetati ve life. 874 

Urethral calculus, case of. 1189 

Uric acid, determination in urine, Pa. 220 

excretion as affected by salicylic 

acid. 613 

in feces. 793 

Urine, analyses.C. 165 

composition as affected by- 

diet. 1174 

sulphurous acid. 1189 

composition, laws governing. 166 

horse, mucin in. 80 

new nitrogenous constituent. 1000 

preservation for fertilizing purposes. 448 

XJrocysHs occuUa, notes. 982 

UrofAycea fabte, notes. 1162 

tri/M, notes. 567 

Ustilagtnen of Conneotiout. 374 

€Hilaoo sacchari, notes. 776 
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Utah College, notes. 101,202,1026 

Station, notes.. lOQl^ 1204 

Utetheisa venusta, notes. 620 

Uveco,"' feeding value. Can. 171,1^ 

Uveitis maileotica, case of . 595 

Vaal River, rotonnoissance. 1119 

Vaginitis, contagious, in cows... 405,807,911,1015 

Vagrancy, report on... MOO 

Valsa leucostoma, notea . 1165 

Vangueria infausta, notes. 569 

latifolia, notes. 569 

Vanillh, culture. 562 

In Hawaii. 563 

Vanillin, determination. 428,636 

Vapor tension, atmospheric, U. S. D. A_ 221 

Vaporcr moth, notes. 573 

Vegetable gardens. 141,463 

111. 969 

materials, desiccation. 437 

proteids. {See Protelds.) 

Vegetables— 

analypes, N. Y. State*.. 41 

blanching. 889 

canned, analyses. 685 

Ark. 675 

examination. 488,890 

canning. 972 

Oreg. 971 

experiments, La. 366 

cold storage. 165,663 

cooking. 970 

culture.. 141,463,970 

Can. 139 

experiments. 1068,1155 

Can. 862 

La. 365 

Miss. 236,1066 

R. 1. 861 

in Alaska, Alaska. 863 

U. S. D. A. 349,360 

Qjjj»ewage fields. 37 

\u IT cheese cloth. Can. 140 

dried, notes. 1098 

eleetroculturc. 970 

fertilizer experiments, N. J. 363 

food value. 998 

In Jamaica. 1156 

irrigation experiments, N. J. 363 

marketing. Miss. 1066 

experiments. La. 365 

notes, Can. 141 

novelties, N. II. 1166 

planting tables for. 37,970 

preparation for exhibits. 196 

spoiled canned, studies. 790 

varieties. 970 

La. 366 

{See also specific kinds.) 

• Vegetarian diet, studies. 792,1098 

Venturia inaequalia, notes. ^ 

Verania frenata, notes, Hawaii. 783 

Vergennes area, Vermont-New York, soil 

survey, U. S. D. A. 740 

Vermicularia dematiumf description, Mo... 1164 
Vermont College, notes.. 821 


Station, financial statement... 307,1122 
notes.... 514,719,821,1096.1124 
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Termont Station, report of director.... 307,1122 

= tTnivetrtty, notes. 514,719,1026,1124 

Vertebrates, evolution of. 614 

Vetch as a cover crop. Me. 973 

for tobacco, Conn. 

State.A. 138 

hairy, as a cover crop, Can. 140 

Oreg. 42 

culture experiments. 352 

notes, S.” C. 132 

yield of seed as affected by 

pasturing. Miss. 286 

hay, digestibility, Oreg. 65 

•spring, culture experiments. Can_ 851 

notes. 660 

winter, notes. 660 

Vetches, analytical key, Mich. 364 

culture experiments, Mich. 354 

gennination as affected by temper¬ 
ature. 653 

inoculation, Miss..-. IWiO 

experiments. 950 

Can. 950 

notes, Wyo. 240 

Veterinary- 

congress at.Budapest. 518 

investigations, foreign, U. S. I). A. 401 

journals, new. 823 

literature, review.'. 1188 

Medical Association.80,1188 

medicine, economic aspects. 590 

papers on. 1189 

physiology and phannacology, ab¬ 
stracts. 291 

sanitation, treatise.*.. 1111 

service in Canada. 401 

therapeutics, status. 1189 

tei^hniquo. 1111 

work in tlie Transvaal. 591 

Vida globosa, analyses, Mich. 355 

Vinegar, analyses. 576,998 

Ark. 575 

Me. 685 

cider, U. S. D. A. 716 

analyses. 487 

examination. 890 

honey, notes. 1177 

making with pure cultures. 401 

methods of analysis. 428 

notes. 890 

wine, judging. 686 

lactic acid in. 578 

Vineyards. (See Grapes.) 

Violet sawfly, notes, U. S. D. A. 265 

Viiglnia College, notes. 101,719,1026,1204 

^tatlon, financial statement.924 

notes. 101, 

515,607,719,1026,1124,1204 

report of director. 924 

yiticultural Institute at Budapest. 1200 

Wages, farm, In the United Kingdom. 303 

Walnut worm, notes, Ky. 1171 

Walnuts, English, culture. 469 

Persian. 867 

planting. 369 

Warren County, Ky., soil survey, U. S. D. A. 740 
Wasbixucton College, notes.101,1026 
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Was hlngton Station, notes. 927 

Waste waters, purification. 533 

Water- 

absorption by clay. . 119 

leaves. 17 

analyses. 528 

Okla. 339 

analysis, sanitary value.611,838 

application in irrigation. 813 

U. S. D. A.... 408 

artesian, in New South Wales. 193 

as plant food..814,1055 

ascent in trees. 958 

bacteria in. 339,739,943,1045,1136 

bacteriological examination. 1136 

chemistry of, review of literature. 335 

cistern, bacteriological examination, 

Okla. 338 

conservation in New South Wales. 193 

cress supplies of London. 367 

determination in bread. 437 

butter. 398,529,938 

fertilizers. 432 

fruits. 427 

molasses. 8 

organic matter. 7 

superphosphates. 036 

vegetable matter. 437 

diffusion in humus soils. 342 

disappearance from upper layers of soil.. 943 

drainage, composition. 543 

nitrogen content. 1049 

studies. 91 

drinking, effect on metabolism in man.. 083 

duty of, in irrigation, U. S. D, A. 408,705 

Wyo.. 299,706 

effect on rock powders, U. S. D. A. 301 

evaporation from soils. 445 

examination, interpretation of. 12 

fecal contamination. 838 

filtration. 339 

ground, discussion. 118 

in Rio Grande Valley. 708 

hardness- 

determination. 633,943 

natural. 118 

reduction by heating under pressure . 12 

with barium carbonate. 339 

calcium peroxid.118,340 

high, In the Great Lakes, U. S. D. A_ 10 

level as affected by forests. 979 

losses from canals, U. S. D. A. 706 

methods of analysis. 334,528,831,936 

nontoxic distilled. 614 

percolation through soils. 220 

pollution, detection. 738 

laws concerning. 838 

problems of Santa Barbara, Cal. 90 

purification. 118,837,1046 

by electricity. 642 

rain. (See Rain water.) 

requirements of plants. 21 

reservoir, bacteriological analyses. 113 

resources of east-central Washington... 01 

Oklahoma. 836 

the eastern United States..., 630 
review of literature. 948 
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Tl^tfl on loterftate ttieamf, U. 8. D. A. 610 

softening.12,118,369,340,738,897 

sterilisation. 118,339 

with oaloiuxiM)eroxld.... 118,340 

_^ .TOO 09*T 


sapplies^- 

bacteriological examination, Okla.. 338 

discussion. 943 

filtration. 194 

in liassachusetts. 739 

Ohio. 1046 

'Wisconsin. 1046 

notes. 409,533,837 

sanitary protection. 837 

treatment with copper. 12, 

339, 642, 738, 
944,1046, 1137 
U.S.D.A.... 12 

supply of New Orleans. 611 

Paris. 443 

temperatures, U. 8. D. A. 939 

transfer plants. 452 

treatise. 1136 

turbidity, determination. 943 

underground, Ia. 738 

as affected by forests.... 943 

bibliography. 92 

inralifomla. 813 

Mississippi, Mias. 640 

Now Mexico. 443 

New South Wales. 640^ 

North Dakota. 92* 

Salt River Valley. 697 

Bouthem^CaUlomia... 708 
State of Queretaro.... 13 

the eastern United 

States. 812 

laws concerning. 91 

movement. 641 

use In agriculture. 443 

vapor, effect ofi nocturnal radiation... 639 

excretion In men. 1100 

velocity In open channels. 707 

waste, purification. 533,943 

well, analyses, Can. 118 

Watering farm animals. 1103 

Watermelon wilt, notes, N. C. 611 

Watermelons, analyses, N. Y. State. 41 

culture experiments, La. 366 

Mich... 35 

in California. 366 

varieties, N. H. 1166 

Waters^ mineral, analyses, Ky. 1041 

of the United States, U. S. 

D.A. 641 

natural, ohlorin In. 641 

purlflccCtlon. 443 

of North Dakota, N. Dak. 443 

potable, BaciUui coli in. 225 

methods of examination.. 436 

Waterways, computing oross-seotlon areas. 641 

Wattle bark, analyses. 665 

black, culture, Hawaii. 1160 

experiments. 871 

preserratlon of timber. .872 

Weather^ 

aiiomallee in lodand and Europe, V, 8. 

D.A.... 
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Bureau— 

cipher codes, U, 8. D. A. 736 

climate and crop senrloe, U. 8. D. A. ipi 

men as instructors, U. 8. D. A. 10, 

11,687,735,939,1042 

repora of chief, U. 8. D. A. 939 

review of work, U. 8. D. A. 734 

staff, notes, U. 8. D. A. 

station at Mount Weather, U. 8. 

D.A. 19,637 

conditions as affected by the sun, U. S. 

D.A. 637 

at Upper Peninsula Substa¬ 
tion, Mich. 22 

sjmopsis of, U. S. D. A. 

crop bulletins, distribution, U. S. D« A, 

cycles. 

effect on composition of wheat. 

endosperm of wheat and barley 24 


forecasting. 442,942,1136 

U.S. D. A. 1042,1049 

use of barometer in. 388 



forecasts— 

distribution by postal cards. 226 

fake. 226 

in Great Britain and Ireland. 116 

map for farmers. 224 

preparation and use. 442 


mild, in December, 1905, U. S. D. A. 9^ 

record, old, for Philadelphia, U. S. D. A. 1042 
unusual, at Dodge, Kans., U. S. D. A. 10,222 
Webster County, Mo., soil survey, U. S. 


D.A. 740 

Wehworm, fall, notes,. 620,784 

• Fla. 479 

Webworms, notes, U. S. D. A. 160 

Weed and barley silage, analysis, Vt. 221 

killer, analysis, Vt. 221 

seeds, burying at different depths, N. 

Dak. 240 

Weeds, control. 91 

destruction, Can. 138 

by spraying, N. Dak.. 240 

with crude ammonia.. 952 

in the Northwest Territories. 782 

Transvaal. 656 

notes. 669,671 

Mont. 461 

relative aggressiveness, N. Dak.... 240 

(See also specific plants.) % 

Weirs, experiments, coefficients, and formu- ' 

las. 918 

Wells, driven, strainers for. 1196 

machine for driving. 708 

West Virginia Station, notes. 607 

Whalebone, analyses, Can. 122 

Wheat, albuminoids in.... 1146 

analyses. 882 

Can. 126,379,869 

Pa. 276 

and rape sown for pasture, N. Dak. 337 

blight, studies, N. Dak. 860 

bnm, analyses.*882, llOi 

Conn. State. 1109 

. 499 

Maas. 1178 

Me.63,1178 
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Wheat bran, analjaea, N. J. 276,1101 

Pa. 276 

R. 1. 278 

Wls. 891 

feeding value. 901 

breeding experiments... 462 

for resistance to diseases, 

N.Dak. 260 

by-products, analyses, Mass. 583 

oomposition as affected by- 

season. 462 

and climate, Nebr. 246 

consumption, U. S. D. A. 611 

culture. 1125 

at high altitudes, Colo. 1147 

experiments. 24, 

454,543,555,855,963 
Ala.Tuskegee.. 856 

Can. 126,852 

Kans.129,130 

Miss. 239 

N. Dak. 236 

Nebr. 246 

Ohio. 716 

Okla. 361 

Va. 854 

In Alaska, U. a. D. A. 350 

on alkali soils, Mont. 226 

damaged, feeding value, U. 8. D. A. 716 

durum, U. 8. D. A. 1122 

root system, N. Dak. 24 

studies. 789 

S. Dak. 269 

varieties, A riz. 1066 

Can.*.. 853 

N. Dak. 236,238 

' yield in North Dakota, N. 

Dak. 237 

dust, analyses, Conn. State. 846 

endosperm as affected by different 

conditions. 24 

exports, U. 8. D. A. 002 

feed, analyses, Conn. State. 1100 

Mass. 1178 

Me. 1178 

N.J. 1101 

fertilizer experiments. 17,130, 

330, 539, 543, 848, 
856, 952, 1057, 1148 

Can.126,128 

Til. 357,361,534 

Miss. 235 

N.J. 354 

Ohio. 1141 

Okla. 361 

flag smut notes. 982 

flour. (See Flour.) 

for pigs, Wyo. 1180 

frosted, germination, N. Dak. 260 

germination— 
as affected by- 

colored lifi^it. 1146 

formalin, Idaho. 982 

temperatore. 653 

tests... 556 

Can. 131 


grass, slender, root system, N. Dak 23 


Page. 


Wheat grasses, notes, Iowa....... 288 

Wyo. 240 

growth as affected by different salts 544 

hand hoeing. 24 

improvement, U. S. D. A. 55^ 

injury by fumes from Industrial 

works. 652 

irrigation experiments, Wyo. 706 

light-weight germination, N. Dak.. 260 

macaroni, varieties, Can. 962 

Colo. 1147 

Kans. 129 

microscopic study. 138 

middlings, analyses. 382,1101 

Conn. State_ 1100 

Mass. 1178 

Me. 1178 

N.J. 276,1101 

Pa. 276 

Wls. 891 

midge, notes, Can. 160 

Ohio...512,716 

milling tests. 996 

• Can. 163,379,860 

nomenclature. 138 

offals, analyses, Vt. 169,170,1102 

pasturing, Okla. 361 

potash fertilizers for. 650 

press drilling. 655 

prices in Ireland. 305 

production, relation to population ... 787 

proteid, peptic cleavage products_ 793 

resistance to alkali salts, IT. 8. D. A.. 553 

ripening. 546 

root system, N. Dak. 23 

rust, effect on straw and grain. Can.. 126 

Internal infection. 776 

notes, Kans. 130 

Okla. 361 

resistance of varieties to. 776 

susceptibility of varieties to.... 

treatment, Can. 875 

vitality of spores. 261 

rusts, notes, Can. 165 

score card for, N. Dak. 241 

screenings, analyse*). 382 

Wls. 891 

seed from different sources, Nebr.... 246 

notes, U. S. D. A. .. 716 

selection. 555 

Cal. 969 

Can. 126,861 

Ohio. 661 

seeding, Ohio. 681 

experiments, Colo. 752 

seedlings, ash, analyses, U. S. D. A.. 564 

smut, treatment:.. 155,1078 

Cal. 960 

Can. 874 

Idaho. 962 

N. Dak. 260 

vitality of spores, N. Dak. 260 

stem sawfly, notes, Can. 160 

stinking smut, investigations. 1162 

treatment, U.S.D. A. 1078 
testtng. 302 


for oomiiieirDlal purposes.... 113,760 












































































































1816 


BXPERIMEirr STATION RECORD, 


Page. 

Wheat tranaplration and growth. 848 

value for bread making. 788 

varlotleB. 130, 

238,351,352,454,543,544,555,788 

Can. 120,853,962 

Colo. 752 

Kans. 129,130 

Mich. 23 

Miss. 236 

Mont. 454 


N. Dak. 236,238 

Nebr. 246 

Ohio. 462,660 

Okla. 361 

Pa. 241,1057 

8. C. 132 

S. Dak. 544 

V"a. 854 

water requirements. 814 

Can.- 841 

Colo. 753 

white RJiptted, N. Dak. 260 

“ yellow Ixirrynotes, Nebr.. 240 

yield as affected by autumnal rainfall, 

U. S. D. A. 10 

in North Dakota, N. Dak. 237 

Whey butter, manufacture, Wls. 1186 

in Emmcnthal cheese making. 1109 

Whisky, adulteration. 428 

analyses. 488 

artificial coloring matter in. 613 

White ants, notes. 1093 

Fla. 479 

U. S. D. A. 162 

fly, notes, Mass. 265 

remedies, N. Y, Cornell. 463 

• Vt. 267 


grubs, notes. 

remedies. 

Wild rice, storage and germination. 

Willow canker, notes. 

flea beetle, notes, Ky. 

leaf beetle, notes, Ky. 

slug, notes, Ky. 

W^lnd for electric power. 

velocities, U. 8. D. A. 

Windmill convention. International. 

Windmills in India.. 

notes. 

tests. 

use in dralna^. 

Irrigation, U. 8. D. A. 

Window garden for schools. 

Winds as affected by location, U. 8. D. A— 
of Quif of CaliTomla i^ion, U. S. 

D. A.^. :j». . 

Wine, composition as affected by grafting 


grapes. 

cooling machine, description and 

tests,.Cal. 

lees, nitrifloatlon. 

making, abstracts of articles on. 

chemical processes in. 

in Algeria_,. 

methods, U. S. D. A. 

new method, Cal. 

ifanture. 


989 

573 

764 

377 

1171 

1171 

1171 

815 

222 

723 

507 

709 

919 

195 

409 

923 

735 

222 I 

j 

976 

1110 

048 

184 

008 

184 

146 

1187 

184 


Page. 


Wine production in the United States, 

U. 8. D.A. 146 

quality as affected by stocks. 368 

vinegar. Judging. 686 

lactic acid In. 578 

watered, detection.'..^ 1041 

Wines, California, analyses. 686 

dry, manufacture in hot countries. 

Cal. 183 

^ organic acids in. 439 

Winter fat, notes, Wyo. 240 

Wintergreen oil, production. 976 

Wire, fence, corrosion, IT. S. D. A. 816 

grass hay, analyses, Fla. 490 

notes, Wyo..^. 240 

Wireworms, notes. 879,988 

Can. 160 

Me. 994 

remedies. 1090 

twisted, life history, U. 8. D. A 1116 

Wisconsin Station, notes. 101,719,1026 

University, notes.101,719,1026 

Withers, fistulous, treatment. 292 

Woburn field exi)eriments. 643 

pot-culture experiments. 544 

Wood and timl)er reservations, military, 

U. 8. D. A. 153 

ashes, analyses, Can. . 122 

Conn. State. 840 

Ky. 1041 

Mass. 221,229,1143 

N. J. 18 

Pa. 229 

R. 1. 847 

Vt. 221,1041 

ducks, raising. 899 

insects affecting, Ky. 1171 

Island, experiments on, U. 8. D. A.. 350 

meal, digestibility. 893 

oils, Philippine. 1076 

prices, movement. 258 

pulp, use in paper making. 978 

treatise. 868 

(See also Lumber and Timber.) 

Woodpeckers, bark ringing by. 1168 

economic relations. 61 

Woods, Japanese, weight and shrinkage_ 978 

of Borneo, physical tests. 370 

Wool dustings, analyses. Mass. 229 

exports from Australasia, U. 8. D. A. 716 

imports, U. 8. D. A. 716 

mill refuse, analyses, Mass.... 229 

waste, analyses, Vt. 221 

prices in Ireland. 306 

production in Argentina, U. 8. D. A.. 716 

Australasia, U. 8. D. A. 716 
Uruguay, U. 8. D.A... 716 

products, statistics, U. S. D. A.• 602 

refuse, analyses. Mass. 1143 

roasted, nitrification. 948 

waste, analyses. Mass. 220 

nitrification. 048 

Woolen carpet waste, analyses, Conn. State. 846 
Woolgrowing industry in the United States. 304 

WooUy aphis. (See Aphis, wooUy). 286 

Wooster area, Ohio, soil survey, U. 8. D. A. 740 
Work, effect on digestion. 686 















































































































INDEX OF SUBJECTS, 


1817 


Page. 


Work, effect on excretion of creatin. 1100 

water vapor... 1100 

muscular, physiology of. 272 

static, respiratory quotient in. 1100 

Wormwood, analyses, N. Y. State. 41 

Worms in animals, treatment. 704 

Wyoming Station, financial statement.' 1202 

notes. 515,607,1026 

report of director. 1202 

University, notes. 515,607,719 

Xiphidium UUifrons, notes, Hawaii. 783 

varipenne n. sp., notes, Hawaii. 783 

Yams, analyses. 788 

Yautias, analyses. 788 

description, P. R. 246 

fertilizer experiments, U. S. D. A. 351 

varieties, U. S. D. A.. ^. 351 

Yearbook of zoology. 475 

statistical, of Austria. 712 

Yeast, antiseptic properties. 402 

as a disinfectant, U. S. D. A. 716 

gas-forming. In cheese factories, 

WlS. 498 


Page. 


Yeast refuse, utilization. 087 

structure and biology. MO 

use in examination of sirups. 530 

Yerba-mato, culture in Paraguay. 000 

Yuma area, Arizona-Callfomia, soil survay, 

U. S. D. A. 740 

Zapote tree, tapping. 257 

Zebra caterpillar, notes. 988 

ranch at Naivasha. 855 

Zeolites, fixation of nitrogen by. 536 

Zeuzera stsculi, notes. 1092 

pyn'wa, notes?. 990 

Ziegler relief expedition, U. S. D. A. 735 

Zinc pots, injurious effects on plants. 460 

Zoological nomenclature, International 

code. 378 

Zoology, agricultural, treatise. 1087 

('conomlc, report on. 989 

winter manual, Ohio... 075 

international catalogue. 1168 

medical and veterinaryindox- 

‘ catalogue, U. S. D. A. 672 

yearbook. 476 


o 




































IMPERIAL COUNCIL OF AGRICULTURAL 
RESEARCH LIBRARY 

This book was taken from the Library on 
• the (late last stamped. 




